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Introduction

Energy production in the human
organism is directly dependent on the
continuous supply and utilisation of
oxygen. Humans can live for several
weeks without food, several days
without water, but only a few minutes
without oxygen. As oxygen is a pre-
requisite for elementary life pro-
cesses, but at the same time is in-
creasingly “a limiting factor in our
lives” (FODOR 2001), this vital gas is
the focus of therapeutic efforts.

In this study, which was conducted
by Dr. ULRICH KNOP from the Institute
for Medical Bionics in Wolfsheim,
Germany, two different inhalation
therapies connected with oxygen and
its utilisation in the human organism
are compared. The oxygen inhalation
therapy, in which patients breathe in
increased concentrations of oxygen, is
based on the generally acknowledged
hypothesis that oxygen absorption
from the alveoli into the lung capillary
blood is driven by diffusion processes.
According to the hypothesis, the driv-
ing force behind the diffusion process
is the difference in partial pressures
between the alveoli and the mixed
venous blood in the lung capillaries
(ULLRICH, 1994). Accordingly, the
objective of oxygen inhalation therapy
is to increase and normalise the oxy-
gen concentration in the blood by
permanently increasing the arterial
oxygen partial pressure (cf. FODOR,
2001). In addition, the aim is to in-
crease the size of the arterio-venous
oxygen difference and lower the
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In the present study, 19 test subjects inhaled respiratory air for 20 minutes
that had been prepared according to the Airnergy technique. At the end of this
respiration, a highly significant reduction of oxygen volume in the exhaled air,
a significant improvement in peak flow and a significant reduction of
respiratory and pulse frequency compared to the initial values were recorded
– all indications of improved oxygen utilization, reflected in improved meta-
bolic quality and regulation. The same test subjects showed no benefit from
inhalation of concentrated oxygen carried out previously under the same
conditions.

Key words: Airnergy, air oxygen therapy, respiratory air, oxygen utilization,
concentrated oxygen

In der vorliegenden Studie atmeten 19 Probanden 20 Minuten lang Atemluft
ein, die nach der Airnergy-Technologie aufbereitet worden war. Am Ende der
Beatmung waren im Vergleich zu den Ausgangswerten eine hoch signifikante
Verminderung der Sauerstoffmenge in der Ausatmungsluft, eine signifikante
Verbesserung des Peak-Flow sowie eine signifikante Verminderung der
Atem- und der Pulsfrequenz festzustellen – Hinweise auf eine verbesserte
Sauerstoff-Utilisation, die sich in besserer Stoffwechselqualität und Regu-
lationsfähigkeit widerspiegelte. Von einer zuvor unter gleichen Bedingungen
durchgeführten Inhalation konzentrierten Sauerstoffs konnten die gleichen
Probanden dagegen nicht profitieren.

Schlüsselwörter: Airnergy, Luftsauerstoff-Therapie, Atemluft, Sauerstoff-
Utilisation, konzentrierter Sauerstoff

En en presente estudio, 19 personas respiraron aire procesado con la tec-
nología “Airnergy” durante un período de 20 minutos. Al finalizar la exposición
ante este aire así elaborado, pudo registrarse tanto una reducción
importantísima en cuanto al contenido de oxígeno en el aire expirado como
una significante mejora con respecto al flujo máximo, e, incluso, una
reducción importante de la frecuencia del pulso y de la respiración con
respecto a los valores básicos. Las mejoras resultantes en el metabolismo
del oxígeno y la capacidad regulatoria son indicio de la beneficiosa utilización
del oxígeno. En un estudio anterior en el que estas mismas personas
inhalaron solamente oxígeno concentrado no pudieron registrarse efectos
beneficiosos, sin embargo, aunque existían las mismas condiciones.

Palabras clave: Airnergy, terápia con oxígeno, aire respiratorio, utilización
del oxígeno, oxígeno concentrado
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carbon dioxide partial pressure in the
blood to a normal level. All of this
should lead to a situation where the
body's cells are supplied with more
oxygen which should in turn improve
metabolism.

The Airnergy inhalation therapy
is based on a completely different as-
sumption. This therapy sees the cause
for low energy production in the
body’s cells in the organism’s de-
clining ability to utilise the oxygen in
the air to an adequate extent. Accord-
ing to this assumption, the limiting
factor for the metabolism is not the
amount of oxygen, but rather the
organism’s ability to utilise it. The
developers of the Airnergy therapy
say that even healthy people can
utilise only a fraction of the air oxy-
gen for metabolism, and that this
fraction is reduced even further as
people grow older, when they are sick
or stressed (cf. GROSSE-BROCKHOFF,
1969; cf. FODOR, 2001). Because of
this, the objective must be to increase
the organism’s ability to utilise oxy-
gen in a physiological manner and not
to increase the amount of oxygen. The
principle of this new technology thus
consists of making the natural oxy-
gen proportion in the respiratory
air in the alveoli and also in the
parenchyma more utilisable for the
body without feeding the body ad-
ditional oxygen. This is achieved
with the help of a patented technology,
similar to photosynthesis, in which air
oxygen is continuously transformed
into a singlet state – the physiological
active form of oxygen – in the inhala-
tion device (cf. SCHÖLLMANN, 2004).
Singlet oxygen is also continuously
formed by the organism itself (cf.
ELSTNER, 1993), i.e. when the inhaled
molecular oxygen, which is actually
inactive, is to be used for metabolic
reactions. Airnergy imitates this
natural principle in a bio-physical
manner.

The decisive factor in the Airnergy
principle is that users do not inhale the
singlet oxygen produced in the device,
but only its energy. In the inhalation

device the energy that is released
when the activated oxygen returns to
its original state (triplet state) is
immediately absorbed by water mole-
cules in the (moist) respiratory air.
These activated water molecules – not
activated oxygen states – are inhaled
by the user through a lightweight
nasal cannula. These highly energetic
water molecules are a form of energy
known to the organism, which, con-
sequently, it can utilise optimally. This
has been proved, for example, in a
marked improvement in heart rate
variability (a measure for the
organism’s vegetative control ability)
after just one Airnergy treatment
(KNOP, 2003).

As clinical experiences are avail-
able for both the oxygen inhalation
therapy and the Airnergy inhalation
therapy and since the two processes
are based on completely different,
mainly contradictory assumptions, it
seemed obvious to make a direct
comparison of the two therapies on
healthy test persons. In this study the
influences of the organism’s overall
oxygen utilisation was determined on
the basis of the amount of oxygen in
the exhaled air. As oxygen cannot or
only marginally be stored in the
organism (cf. FODOR, 1984, 2001), the
amount of oxygen in the exhaled air is
a direct measure for total oxygen
utilisation in the organism. The lower
the amount of oxygen in the exhaled
air, the more oxygen was utilised by
the organism. In addition, the effects
of both inhalation therapies were
determined on the basis of several
generally acknowledged, easily
gathered and interpretable perfor-
mance and regulation parameters:
peak flow, breathing rhythm, pulse
frequency and blood pressure.

Material and methods

1. Test persons
19 healthy test persons of both genders
(10 male, 9 female) with normal
weight took part in the study. Their

ages were between 17 and 59, the
average age was 32.4. The test persons
included six smokers and 13 non-
smokers. 

2. Inhalation therapy
• Oxygen inhalation therapy:

After the test persons had rested on a
bench for five to ten minutes, various
parameters were measured: breathing
frequency, blood pressure and pulse
frequency, followed by the amount of
oxygen in the air that they exhaled
(VO2) and peak flow. The respective
measuring methods are described in
Point 3. When the measurements had
been completed, the test persons
inhaled 95% oxygen through a nasal
cannula for 20 minutes. A conven-
tional oxygen concentrator with a
flow of 4.5 litres/min. was used. Two
minutes before the end of the inhala-
tion, breathing frequency, blood
pressure and pulse frequency were
determined again, the amount of
oxygen in the exhaled air (VO2) and
peak flow were measured immediately
after the inhalation therapy.

• Airnergy inhalation therapy:

A few days later, the test was repeated
with the same test persons, but this
time with the Airnergy inhalation
therapy instead of the oxygen therapy.
After the test persons had rested on a
bench for five to ten minutes various
parameters were measured: breathing
frequency, blood pressure and pulse
frequency, followed by the amount of
oxygen in the air that they exhaled
(VO2) and peak flow. The respective
measuring methods are described in
Point 3. When the measurements had
been taken, the test persons inhaled air
through a nasal cannula, which had
been prepared according to a tech-
nology similar to chemoluminescence
(Airnergy) for 20 minutes. The
Airnergy Professional Plus inhalation
device from natural energy solutions
AG, Hennef was used and the 100 %
setting was chosen. Two minutes
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before the end of the inhalation,
breathing frequency, blood pressure
and pulse frequency were determined
again, the amount of oxygen in the
exhaled air (VO2) and peak flow were
measured immediately after the in-
halation therapy.

3. Measuring methods
• Determination of the amount of

oxygen in the exhaled air (VO2)

The oxygen flow in the exhaled air
was measured in millilitres per minute
(ml/min) with the help of the
MedGem measuring device from
microlife. The test persons breathed
through the MedGem device for
several minutes. The amount of oxy-
gen in the exhaled air is a measure for
oxygen utilisation in the entire
organism. The lower the amount of
oxygen in the exhaled air, the more
oxygen was utilised by the organism.

• Determination of pulse frequency
and blood pressure

The pulse frequency was measured for
one minute, blood pressure was
determined using a measuring device
from Scala. 

• Determination of breathing
frequency

The test persons’ breaths were
counted for two minutes and then
averaged to breaths per minute.

• Determination of peak flow

Peak flow in litres/minute (l/min) was
measured with the Roland Pulmotest.
The measurement was carried out
three times in a row; the highest value
was used in the evaluation.

• Statistical evaluation

The statistical evaluation was made
using a t test for combined random
samples.

Results

1. Influence of Airnergy activated
air and concentrated oxygen on
the amount of oxygen in the
exhaled air

After the test persons had inhaled
Airnergy activated air, a reduction in
the amount of oxygen in the exhaled
air was determined in every single
case. On average the amount of oxy-
gen in the exhaled air compared to the
original value was reduced by 30.2
millilitres per minute (ml/min.), which
corresponds to a 9.9 % reduction (see
Figure 1). The difference between the
amount of oxygen in the exhaled air
before and after Airnergy inhalation
was highly significant from a statis-
tical aspect (p = 1.5 x 10-7). On the
other hand, when the test persons
inhaled concentrated oxygen, there
was, on average, a slight increase of
7.5 millilitres per minute (ml/min.) in
the amount of oxygen in the exhaled
air, which corresponds to 2.6 per cent
(see Figure 1). The difference between
the amount of oxygen in the exhaled
air before and after inhalation with
concentrated oxygen reached the 95 %
level of significance (p = 0.022).

2. Influence of Airnergy activated
air and concentrated oxygen on
peak flow

After the 20-minute inhalation with
Airnergy activated air, the average
peak flow values of the test persons
had improved by 31.1 litres/minute,
which corresponds to a 7.1 % improve-
ment (see Figure 2). The difference
between the peak flow values before
and after Airnergy inhalation was
statistically significant (p = 0.006). On
the other hand, when the test persons
inhaled concentrated oxygen, the
average peak flow values worsened by
15.5 litres/minute, which corresponds
to 3.4 per cent (see Figure 2). The
difference between the peak flow
values before and after inhalation with
concentrated oxygen reached the 95 %
level of significance (p = 0.047). 

3. Influence of concentrated
oxygen and Airnergy activated
air on breathing rhythm

After the test persons had inhaled
Airnergy activated air, an average
reduction in their breathing rhythm of
1.9 breaths per minute was deter-
mined, which corresponds to 12.9 per
cent (see Figure 3). The difference
between the breathing frequency
values before and after Airnergy
inhalation was statistically significant
(p = 0.005). After a 20-minute inhala-
tion with concentrated oxygen an
average reduction in the breathing
rhythm was also determined, in this
case 0.6 breaths per minute, which
corresponds to 4.4 per cent (see Figure
3). The difference between the breath-
ing frequency values before and after
inhalation with concentrated oxygen
did not reach the 95% level of signifi-
cance (p = 0.5).

4. Influence of Airnergy activated
air and concentrated oxygen on
pulse

After the 20-minute inhalation with
Airnergy activated air, the average
pulse frequency of the test persons
had reduced by 4.5 beats/minute,
which corresponds to a 6.5 % reduc-
tion (see Figure 4). The difference
between the pulse frequency values
before and after Airnergy inhalation
was statistically significant (p =
0.002). When the test persons inhaled
concentrated oxygen an average re-
duction on pulse frequency was also
determined, in this case 2.4 beats per
minute, which corresponds to 3.6 per
cent (see Figure 4). However, the dif-
ference between the pulse frequency
values before and after inhalation with
concentrated oxygen did not reach the
95 % level of significance (p = 0.1).

5. Influence of Airnergy activated
air and concentrated oxygen on
blood pressure

After inhalation with Airnergy acti-
vated air slight changes in the systolic
and diastolic blood pressure were
determined, which did not reach the

Original version
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95 % level of significance (p = 0.15
and 0.13). After inhalation with con-
centrated oxygen slight changes in the
systolic and diastolic blood pressure
were also determined, which also did
not reach the 95% level of signifi-
cance (p = 0.1 and p = 0.06).

Discussion

A 20-minute inhalation therapy with
air that was prepared according to the
Airnergy technology caused a signifi-
cantly high reduction in the amount of
oxygen in the exhaled air of the test
persons (see Figure 1). As the organ-
ism cannot store or can store only very
insignificant amounts of oxygen
(differences in the quantity of trans-
port proteins), the amount of oxygen
in exhaled air is a direct measure of
the organism’s overall capacity to
utilise oxygen. From the above data it
can be concluded that when Airnergy
activated air is inhaled, the body's

capacity to utilise oxygen improves
significantly. It was noticeable that
every single one of the test persons
exhibited improved oxygen utilisa-
tion. Individually, the reduction in the
amount of oxygen in the test persons’
exhaled air (and thus the improvement
in oxygen utilisation) fluctuated bet-
ween 2.7 % and 17.4 %. On average,
oxygen utilisation improved by 9.9 %.

As the other physiological data
that was gathered – peak flow, breath-
ing rhythm, pulse frequency – show,
the test persons converted the im-
proved oxygen utilisation directly into
metabolic energy and improved meta-
bolic economy. After Airnergy inhala-
tion the test persons exhibited a
significantly improved peak flow
value (see Figure 2), a significantly
reduced breathing rhythm (see Figure
3) and a significantly reduced pulse
frequency (see Figure 4). In addition,
slight changes in blood pressure were
also determined, but these did not
reach the 95 % level of significance.

The Airnergy inhalation did not
produce improvements in all three
physiological parameters of peak
flow, breathing rhythm and pulse
frequency. For example, five of the
test persons showed no peak flow im-
provement after Airnergy inhalation.
However, these test persons reacted to
the therapy with reduced breathing
frequency and/or pulse frequency –
which can be regarded as an indica-
tion of metabolic economising and
regulation processes having been
initiated. A 49 year old male test
person, smoker, who had relatively
high blood pressure before the inhala-
tion (143/98), reacted to Airnergy
inhalation with a slight rise in systolic
(160) and diastolic blood pressure
(112). This patient also exhibited no
improvement in peak flow after
Airnergy inhalation. On the other
hand, this test person exhibited a
marked reduction in breathing fre-
quency and pulse frequency, so that
even here the inhalation therapy

Figure 1: Influence of total oxygen utilisation in the
organism after a 20-minute inhalation with Airnergy
activated air (Airnergy) or concentrated oxygen (O2),
exhibited on the basis of the (inverse correlated) pro-
portional change in the amount of oxygen in exhaled air
(VO2). The difference between the amount of oxygen in
exhaled air before and after Airnergy inhalation was
statistically highly significant (p = 1.5 x 10-7), the difference
between the amount of oxygen in the exhaled air before and
after inhalation with concentrated oxygen reached the 95 %
level of significance (p = 0.022).

Figure 2: Proportional change in peak flow after a 20-
minute inhalation with Airnergy activated air (Airnergy) or
concentrated oxygen (O2). The difference between the peak
flow values before and after Airnergy inhalation was
statistically significant (p = 0.006). The difference between the
peak flow values before and after inhalation with concentrated
oxygen was significant at a level of 95% (p = 0.047).

VO2 = O2-concentration in exhaled air
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started regulation processes in terms
of metabolic economy and relieving
the cardiovascular system. On the
whole, it can be said that for all 19 of
the test persons the improved oxygen
utilisation resulting from the Airnergy
inhalation therapy (see Figure 1) was
converted into at least one, but in most
cases, several improved performance
and regulation parameters.

The situation was, however, differ-
ent when the test persons inhaled con-
centrated oxygen instead of Airnergy
activated air. After inhaling concen-
trated oxygen, an average 2.6 % in-
crease in oxygen in the exhaled air
was determined – the 95 % level of
significance was reached. The reason
for this increase in oxygen in exhaled
air – whether due to “residual” highly
concentrated oxygen remaining in the
lungs shortly before the measurement
or due to a worsening of oxygen utili-
sation – will not be discussed here. It
was also noticeable that after the test
persons had inhaled concentrated oxy-
gen, the peak flow values dropped by
an average of 3.4 % – again, the 95 %
level of significance was reached. In
some test persons there was a worsen-
ing of several physiological para-

meters, which indicates a reduction of
the quality of metabolism and regul-
ation capacity due to the oxygen
inhalation. It thus remains to be said
that in the tests that were carried out,
in regard to lung function, on average
the test persons could not benefit from
an inhalation application with concen-
trated oxygen and in fact, some even
experienced deterioration. On the
other hand, there were also positive
physiological effects from the oxygen
application, for example, there was a
trend towards reduced breathing and
pulse frequencies. But these effects
did not reach the 95 % level of
significance.

It should be examined whether the
positive experiences with inhalation
therapies using increased oxygen
concentrations in the respiratory air
(SMT according to Ardenne, oxygen
ionisation therapy according to Engler
and deviations of both of these) are
possibly not the result of improved
oxygen utilisation, but rather caused
by the body’s counter-regulation to a
(toxic) stimulus (i.e. the high O2
concentration in the alveoli) and/or
accompanying measures such as
exercise, oral or injected catalysts,

minerals, vitamins or proteins. As
unrealistic and unjustified as these
considerations may have seemed to
date – considering the experiences
with the Airnergy effect, they are cer-
tainly worthy of discussion.

To summarise, it can be said that
the test persons in this study benefited
very much from the Airnergy inhala-
tion therapy in regard to their capacity
to utilise oxygen, their physiological
performance and regulation para-
meters – but not from the inhalation
therapy with concentrated oxygen.
After inhaling Airnergy activated air,
the organism utilised considerably
more oxygen in the respiratory air.
The improved oxygen utilisation was
also converted into metabolic per-
formance (improved peak flow values
as an indication of improved lung
function) and improved metabolic
economy and quality (reduced breath-
ing rhythm and pulse frequency).
Previous studies had already shown
that the Airnergy technology appli-
cation reduced the formation of
reactive oxygen species in cultivated
human monocytes by 60 per cent
(HULTEN, L. M. et al., 1999), which
indicates an improvement in the anti-
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Figure 3: Proportional change in breathing rhythm after a
20-minute inhalation with Airnergy activated air (Air-
nergy) or concentrated oxygen (O2). The difference
between the breathing frequency values before and after
Airnergy inhalation was statistically significant (p = 0.005).
The difference between the breathing frequency values
before and after inhalation with concentrated oxygen did not
reach the 95 % level of significance (p = 0.5).
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Figure 4: Proportional change in pulse frequency after a
20-minute inhalation with Airnergy activated air (Air-
nergy) or concentrated oxygen (O2). The difference
between the pulse frequency values before and after Airnergy
inhalation was statistically significant (p = 0.002). The differ-
ence between the pulse frequency values before and after
inhalation with concentrated oxygen did not reach the 95 %
level of significance (p = 0.1).
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oxidative potency in human cells due
to Airnergy – a counterpoint to oxy-
gen inhalation therapies that increase
the formation of free radicals (cf.
FODOR, 2001). 

Other studies will now have to
show whether the short-term positive
effects of Airnergy, which were ex-
hibited in this study, are sustained in
the longer term. It must also be
clarified if not just healthy test
persons benefit from the air therapy
but also patients with existing ill-
nesses. The results of a study with
sleep apnoea patients (BURMANN-
URBANEK and STRAUBE, 2004) and a
large number of individual obser-
vations – such as patients with lung
emphysema, macular degeneration or
fibromyalgia syndrome speak for both
assumptions. For some of these
clinical pictures there are no estab-
lished therapies. 

Ultimately, the results of this test
and previous experiences with Air-
nergy technology should encourage
more intensive study into the mole-
cular mechanisms of oxygen trans-
port, oxygen activation and oxygen
utilisation in the organism – ideally on
the part of universities. The data pre-

sented here undoubtedly questions the
generally accepted theory that
diffusion is the sole motor for trans-
porting oxygen into the blood and the
main drive for transporting the gas
into the body cells. If diffusion was
the main driving force behind oxygen
transport, Airnergy could not function.
This study highlights the quality of
respiratory air in preventive and
therapeutic terms.
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The Airnergy study presented here
represents a scientific approach

that is both novel and interesting.
With the new technology, which uses
a special method to process respira-
tory air, for the first time it is not feed-
ing the oxygen that is the critical
therapy feature but the energetic utili-
sation of proceeded respiratory air.

On the basis of the findings, the
following results could be useful for
practical applications:

Improved utilisation of oxygen in
respiratory air, above all in pre-
viously compromised patients
with chronic diseases of the
respiratory tract, negative meta-
bolic balance etc.;

Improvement of the energy level
in oxidation chain (requires scien-
tific explanation);
Reduction of pathological oxida-
tion levels in the body.

The results presented here should be
used in practice for improving exist-
ing therapeutic measures. Practit-
ioners who specialise in naturopathy
are particulary called upon to
examine and test energetic medicine
for plausibility in practical applica-
tions. This form of therapy could
represent a symbiosis between
universitary research projects and
practical usefulness for the patient.

What must be intensively studied is

how and by what mechanisms the
improvements described above can
be achieved. Scientific explanations
must be promoted in parrallel to
practical benefits.

In summary, it must be stated that
this study provides a thought-pro-
voking approach for practical appli-
cations that should be further devel-
oped and promoted.
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Facharzt für Allgemeinmedizin,
Naturheilverfahren, Homöopathie,
Umwelt- und Ernährungsmedizin,
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