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ENEU HarmoNice – Cell biological studies on its compensatory
effectiveness of unwanted mobile phone radiation & WLAN

1  Background and question of the study
In mobile communications, high-frequency electromagnetic fields are used to transmit
voice or data. When you talk on your mobile phone, some of the energy from these fields
is absorbed by the human body. The so-called specific absorption rate (SAR) is used as
an index of energy consumption. In order to exclude any health effects of the high-frequen-
cy fields, the specific absorption rate of a mobile phone should not be higher than 2 watts
per kilogram. However, this is only the case at optimal reception and transmission condi-
tions. Moreover, there is a second form of radiation, the so-called non-thermal radiation,
which is not universally accepted. In addition to cell damage by oxidative stress, this kind
of radiation might also cause irreversible changes at the molecular level.
In the present in vitro study with cultured organ-specific cells, current bioassays were used
to investigate whether ENEU HarmoNice is able to compensate mobile phone radiation &
WLAN and, thus, to reduce unwanted health effects on the human body.

2  ENEU HarmoNice
ENEU HarmoNice was kindly provided by ENEU vGmbH, I - 39100 Bozen (BZ), for the du-
ration of the experiments. About 10 minutes before the cell biological examinations with
mobile phone radiation & WLAN exposure were conducted, ENEU HarmoNice was atta-
ched to the back of the mobile phone in accordance with the manufacturer's instructions so
that the spiral was visible.

3  Investigations with functional neutrophils
Human promyelocytes of cell line HL-60 (ACC-3; ECACC 98070106; Leibniz Institute
DSMZ, Braunschweig, Germany) were routinely cultured in RPMI 1640 with 10% growth
mixture and 0.5% gentamycin in an incubator at 37°C and in a humid atmosphere of 5%
CO2 and 95% air.
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At special culture conditions with 1.5 vol% dimethyl sulfoxide, the cells differentiate into
so-called functional neutrophils within a 6 day period. These are cells that are primarily re-
sponsible for the defense against foreign microbial pathogens in the blood and by killing
them by the generation of highly reactive superoxide anion radicals and then digesting
them. Therefore the cells are also called phagocytes. The second function of the cells is
their local inflammatory-mediating effect after having migrated from the blood into the in-
flamed tissue.
In our test system, the cell metabolism and the generation of radicals after exposure to a
current active mobile phone & WLAN from a leading manufacturer (SAR value: 0.76 W/kg)
± ENEU HarmoNice was checked. For this purpose, one day before the end of the 6 day
differentiation period, functional neutrophils were exposed to mobile phone radiation &
WLAN ± ENEU HarmoNice on the back of the mobile phone for 4 hours. Cells that were
not exposed to cell phone radiation served as controls. The culture flasks with the cells
were examined at two diferent positions on the position of the switched-off display (corre-
sponds to the radiation in the direction to the user) and on the backside (corresponds to
the radiation away from the user). To elucidate the experimental setup, see Fig. 1.

Fig. 1: Experimental de-
sign for the exposure of
functional neutrophils to
the radiation of an actively
transmitting mobile phone
& WLAN ± ENEU Harmo-
Nice.

After the 6 day differentiation period and exposure to a situation without (= untreated con-
trols) and with mobile phone radiation & WLAN ± ENEU HarmoNice, cells were harvested
and washed by different centrifugation steps with phosphate-bufferend saline. Finally, func-
tional neutrophils were stimulated to generate superoxide anion radicals by the addition of
a phorbolester. Basically, the generated radicals cause a cleavage and colour change of
the tetrazolium dye WST-1 (Sigma-Aldrich, Deisenhofen, Germany). The amount of radi-
cals is related to the cleavage of the dye and its change in colour. Dye cleavage was recor-
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ded with an Elisa reader (BioTek ELx808 with software Gen 5 version 3.00) at different
time points as a differential measurement ∆OD = 450 nm – 690 nm and analyzed by Micro-
soft Excel. Three independent experiments (n = 3) were conducted and the values of the
flasks at the different mobile phone positions were taken together. In addition, the cells
treated in the same manner without phorbolester stimulation and radical generation were
taken to examine their basal cell metabolism.

Results
As shown in Fig. 2, mobile phone radiation without protection reduced both the metabolism
of the cells and their radical generation to approximately 65% of the values for the unexpo-
sed controls. In contrast, the ENEU HarmoNice-protected cells behaved completely diffe-
rent, i.e. the metabolism was only reduced to 90% of the values for the unexposed control
cells and the generation of superoxide anion radicals was only reduced to 94%. Both va-
lues were statistically highly significantly different from the unprotected cells (p ≤ 0.01; two-
tailed Wilcoxon-Mann-Whitney test). This means that the ENEU HarmoNice can reduce
the unwanted cellular consequences (= reduction of the primary defense against microbial
pathogens in the blood) of mobile phone radiation & WLAN when compared to unprotected
control cells.

Fig. 2: Graphical presentation of the metabolism and radical generation of functional neutrophils
one day after the 4 hour exposure to an actively transmitting mobile phone & WLAN without protec-
tion and with protection by ENEU HarmoNice. The untreated control was set as 100% cell activity.
The protective effect of ENEU HarmoNice is clearly visible. Data represent mean value ± standard
deviation of three independent experiments. The difference between the unprotected and ENEU-
protected cell cultures is statistically highly significant (**p ≤ 0.01; two-tailed Wilcoxon-Mann-Whit-
ney test).
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Investigations with connective tissue fibroblasts
In an additional series of experiments, cultivated connective tissue fibroblasts were used to
investigate the possible change in their cell regeneration/wound healing potential due to a
colonization of a cell-free space by migration and proliferation after 4 hours of exposure to
the active mobile phone & WLAN ± ENEU HarmoNice.
In the experimental setup, the so-called granulation phase of a wound healing process af-
ter an injury in vivo was simulated. The investigations were conducted with connective tis-
sue fibroblasts (cell line L-929, ACC-2, Leibniz Institute DSMZ, Braunschweig, Germany).
The cells were routinely cultivated in RPMI 1640 medium with 10% growth mixture and
0.5% gentamycin in a gassed incubator at 37°C in an atmosphere of 95% air and 5% CO2

and almost 100% humidity.
Connective tissue fibroblasts were seeded into the four compartments of a silicone frame
(4 well culture inserts; ibidi, Graefelfing, Germany) at a density of 100,000 cells/ml. The in-
dividual compartments are separated from one another by a 500 µm thick silicone bar.
Because of the special adhesion area of the silicone frame, it sticks firmly to the bottom of
a culture dish and thus forms a cell-free space that the cells can colonize after the frame
has been removed by an increased migration and proliferation. After reaching confluency
(= cells form a dense layer and are close together) within 48 hours after seeding, the sili-
cone frames were removed with tweezers. Immediately after removing the silicone frame,
the cell cultures were exposed for 4 hours to mobile phone radiation & WLAN ± ENEU
HarmoNice. Cells that were not exposed to mobile phone radiation and WLAN served as
corresponding untreated controls. For this series of experiments, the culture dishes were
only placed on the switched-off display of the mobile phone.
After the exposure time had expired, cells were cultured for another 20 hours in the incuba-
tor. Finally, cells were washed with phosphate buffered saline, fixed with methanol, stained
with Giemsa methylene blue solution, air-dried and the width of the remaining cell-free
area was measured by micrographs of at least 6 different locations of the wound edge.
A total of three independent test series (n = 3) was conducted.

Results
Regeneration/wound healing of connective tissue fibroblasts showed a comparable situa-
tion to that found for functional neutrophils. Mobile phone radiation & WLAN without pro-
tection reduced the cell regeneration process to almost 50%, so that the cell-free area was
only sparsely populated. In contrast, the effect of mobile phone radiation & WLAN with pro-
tection by ENEU HarmoNice resulted in a significantly improved colonization of the cell-
free space to nearly 90% of the control values and, thus, impressively demonstrated the
protective effect of ENEU HarmoNice (Figs. 3 and 4).
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Fig. 3: In this series of experiments,
cultivated connective tissue fibro-
blasts were used to examine the abili-
ty of cell regeneration/wound healing
by colonizing a cell-free space within
20 hours after 4 hours of exposure to
the active mobile phone & WLAN ±
ENEU HarmoNice. In the experimen-
tal design, the granulation phase of
the wound healing process in vivo
was simulated with its increased cell
migration and proliferation.
The micrographs of fixed and stained
cultures representatively show the 20
hour cell regeneration period after 4
hours of exposure to an active mobile
phone & WLAN without protection (B)
and with protection by ENEU Harmo-
Nice (C). The untreated control  with-
out  radiation exposure is shown in
(A). It can be clearly seen that the co-
lonization in the unprotected culture
(B) is significantly lower than in the
ENEU HarmoNice-protected culture
(C). The result of the untreated con-
trol (A) is nearly achieved by ENEU
HarmoNice protection (B). Olympus
IX50 inverted microscope with Olym-
pus planachromate 10x and Olympus
E-10 using  bright field illumination.
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Fig. 4: Graphical presentation of the results on cell regeneration of connective tissue fibroblasts re-
lated to the untreated control (= set as 100%). The significantly reduced colonization of the cell-free
space without protection compared to the protection of the cell cultures by ENEU HarmoNice is
clearly visible. The difference between the unprotected and ENEU HarmoNice-protected cell cultu-
res is statistically highly significant (**p ≤ 0.01; two-tailed Wilcoxon-Mann-Whitney test). The data
represent mean value ± standard deviation of three independent experiments.

5  Conclusions
The investigations conducted in this experimental study with organ-specific cell cultures on
the compensation of unwanted mobile phone radiation & WLAN have documented the po-
tential of ENEU HarmoNice in this regard. In all experiments, about 90% of the values  of
the untreated control cultures were achieved in the bioassays by use of ENEU HarmoNice.
The unwanted cellular effects of mobile phone radiation & WLAN in comparison to unpro-
tected cell cultures were effectively reduced in a statistically significant manner by using
ENEU HarmoNice. Therefore, the use of ENEU HarmoNice can be highly recommended
as an effective protection against unwanted mobile phone & WLAN radiation and for the
improvement and maintainance of well-being.

Prof. Dr. Peter C. Dartsch
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