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New Device Against Non-Thermal Elfects from Mobile Telephones
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Summary,  fAyrenivess The oins of this sty is o mitiate seseareloo e fiehd of bromedienl engimeerng geancil
towards a redwction of non-thermial elfects on the brain due (o the use of mobile elephones, This line of sescarch
enmploys devices amaelwed to the Dack of cellulor-elephone cises,

dferteds: Uneer electromagnetic-enviromment controlled conditions EEG reconds howe been abiained i 16
healihy subjects, with their eyes apen at the hase-line. These records were comparcd with the use of the mobile
telephone with and without one of these devices for live minutes each, and having them sttistically tested with

Wilcoson manehed-peirs,

Resules: Differences betoeen experimental EEG, with and withowr the use of the device, have been observed.
These sulbatle chiamges basically affect el and Theea wave bands. Their disteibation, (changes in the alfeclied areas

af he b ], alse varies, ahove all in the Troatal aneis.

Comefiesions: The use of this device could reduce non-thermal effects of mobile telephones on the human EEG.

Kevvnrdds: electromagnetic fichl, eleetoence plidogram, neutraliser protector, mabile 1ekephone

1. lotreoduetion

Electromagnetic lichls (EME) con affect living be-
ings e luching mn, Presently, scdicine employs them
ps miklem technology for dingnosis and realmant,
(Bardasano and Elorrietn, 20000 The possible nisks of
rdlio=lregquency clecimmagnelic ficlds (RF EMES) for
the human body are o growing concem for our s0ciely
i Hyland, 20000, This concern also invelves the use of
mbebile relephones mcd their Teise sbiions whisch could
entuil healih risks, Today the number of maobile 1ele-
phone users s increasing rapidly, 16 billion moebile

"Coprespoliongg anlion, Fomiaal g2 o smice, piic mee.es

telephone users are expected worldwide by the end of
this vear. As an example, in Rossin about 35 million
people are exposed i EME from mobile welephones
and abouw B8 mallion Tromn base stations, every diny,
The consecqquences of such eleciromagnetic figld ex-
posure are unpredictable (Grigoney ef af., 2004), The
et that the phone s wsed in o prosimal el makes
its effects greater than those of bise siations {MNavaro
of e, A3},

T volumary exposure of the brain w microwives
from hand-held mohile welephones by one-Tounly of
e world s populmion has been called the largest hu-
mam Biological experimenl ever (SalTord ef af., 2000,
by itroducing GSM, Mowadays, it has been showa
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that mabile telephones alter the permeabiliiy of the
hemato-encephalic barmer and structural histological
changes have also been observed in ral brains, (Fritze,
19497y, There are recent stedies which show, from a
morphological point of view, the changes caused by
radiation from mobile telephones on rat brains. They
found highly significant{ p = 0.002) evidence for neu-
ral damage in the comex, hippocampus, and basal pan-
glia in the brains of exposed rs (Salford eraf, 2003).

Mew methods have been proposed, taken from
nonlinear dynamics, based on pattern enthropy and
fractal analysis of EEG-signals, to assess the influ-
ence of magnetic fields on the human brain, (e.g. in
physiotherapy ), which show how relevant this influ-
ence 15 (Klonowski er al,, 20000, Fractal dimension
of EEG-signals is computed using Higuchi's algo-
rthm {Higuchi, 1988). S0 it is not surprising that
the methods of Nonlinear Dynamics may be wsed o
analyze changes in EEG-activity {Klonowski er al.,
2000).

Electromagnetic ficlds can alter the brain chy thims in
rats {Bawin ef al., 1990; Vorobyof er al, 19%7). New-
roms can respand to electromagnetic fields included
microwave stimuli (Kholodov and Lebedeva, 1970
Beasond and Semm, 2002), It has also been pointed
ot that acute mobile telephone operation affects new-
ral function in humans (Jech ef al, 2000 ; Croft, 2002),

With regard 1o the effects of EMF on the EEG,
some studies have reported that exposure 10 EMEF-
900 MHz has effects on the EEG (Mann and Rischke,
1994%; Eutiz er al., 1998; Freude et al., 1998; Krause
et al, 2000; Koivisto er al, 2000; Kmnmorenko,
2003).

Electromagnetic compatibility between systems or
machines, which is often regulated by protective leg-
islation in order 10 prevent interference among them,
does not take into aocount the fact that the body is an
thermedynamic-machine electrically based system.

Possible solutions are that both government and lo-
cal sdministrations develop further precautionary and
restrictive legislation to protect public health, based on
technical and scientific studies (Marx 1 al, 1996,

Cme line of research would be the development of
devices anached to the case (and compartible with any
models) in order 1o reduce ihe undesirable effects on
the human brain, which can be observed in the EEG. In
our laboratory for Bioelectromagnetism, we are rying
4 profective neutraliser of that kind,

2. Materials and methods

Sulyecis

16 ealthy voluntary subjects {12 males and 4 females),
average 37 years of age, properly and ethically in-
fermed.

Marerials

fA) Faraday cage A zerokVim electrostatic field and
o (1,3 ¥/m electric field between 5=2000 Hz were mea-
sured by means of a Combinova sounder in the center
of our Faraday's cage, & 50 Hz magnetic field was
measured with an Emdex 1| magnetometer and values
ranging between O.01 and 0,18 u'T were obained in
the area where the subject was placed.

(f3) Mebile feleplione Technical  specifications:
Gilobal System Mobile Communication (GSM) class
4 (2 Watt), BRO-960 MHz frequency band. Specific
Absorption Rate (SAR), highest value 0,955 W/Kp.

(C) Electroencephalograph and recording A digi-
tal EEG, with system plus software, model; SAM 32
FOFC1 {2004) by Micromed®, which has upgraded
software, spectral analysis which incorporates ampli-
tude and frequency maps, optical fibre insulation with
a net filter which allows us to do without cord and
environmental noise and three 1.5 ¥ battery insulabed
feeding or the amplifier

Figure |, The position of mobile ielephone close to right ear of
voduniary subject inside Faraday chamber, as well as reconling cap
anid amplifier, are shown hete,
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