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Introduction
	 Power lines that carry high voltage electricity are ubiquitous in 
urban areas of industrialized countries. Similar to what happens for 
every electrical device, electric lines generate electric and magnetic 
fields that are called low-frequency Electromagnetic Fields (EMF) 
and can affect both animal and human health [1-3]. The electromag-
netic sources can be classified in natural or artificial electromagnetic 
sources with static fields, at extremely low, at intermediate and at radio 
frequency respectively. In recent years, several histological and phys-
iological studies have assessed the effects of electromagnetic fields 
on health, observing the presence of a variety of adverse effects in 
vivo such as influencing learning and memory. There are also effects 
on cardiovascular, reproductive, nervous, endocrine and immune sys-
tems. As well as alterations of biological functions in humans and an-
imals [4-9]. Furthermore, electromagnetic fields have been implicated 
in multiple adverse effects on human health, including increased risk 
of brain cancer, genotoxicity and neurodegenerative diseases, de novo 
mutations, amyotrophic lateral sclerosis, depression and Alzheimer’s 
Disease (AD) [10]. For this reason, the effect of electromagnetic fields 
on the living organism is considered a complex phenomenon. Another 
important factor that can induce a high risk of adverse health effects 
is the natural sources of ionizing radiation, which are ubiquitous in 
the world. Specific tissues differ significantly in their sensitivity to 
the electromagnetic field [11]. Although effects on gene expression 
in tissues and cell lines have been observed, the significance of low 
dose exposures for cell survival, tissue damage and individual health 
have not yet been fully understood. In addition, radiation exposure of 
the human brain has been associated with neurological damage and 
cognitive impairment: high-dose radiation can cause demyelination 
and neuronal loss associated with neuronal and cognitive deficiencies 
[12]. Some of these cognitive alterations have been observed also as 
a consequence of impaired neurogenesis following exposure to ion-
izing radiations [13-17]. A recent work suggests that even exposures 
at relatively low doses, such as from computed tomography, could 
trigger mechanisms associated with cognitive dysfunction that char-
acterize normal aging and AD [11]. Regardless of the energy source, 
after the initial transduction event, there is a cascade of biophysical 
and biochemical events that result in an observable physiological and 
/ or behavioral damage [18]. Evidence has shown that the effects of 
radiation in the central nervous system are more pronounced; ionizing 
radiations induces vascular abnormalities, demyelination and alter-
ations in the microenvironment of the brain, shifting the proliferative 
response of progenitors from neurogenesis to gliogenesis [15,19]. In 
this context, some organizations such as International Commission 
on Non- Ionizing Radiation Protection (ICNIRP) and American Con-
ference of Governmental Industrial Hygienists (ACGIH) have estab-
lished occupational exposure threshold limits for ELF-MF (whole 
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Abstract

	 Today the scientific community is showing a growing interest in 
the health influence of artificial electromagnetic fields generated by 
electrical or electronic systems or ionizing natural radiations. Sever-
al studies identify the body’s exposure to artificial electromagnetic 
fields and natural radiation as a common environmental cause of 
Alzheimer’s disease. In this context, it is very important to prevent 
exposure for Alzheimer’s patients in order to reduce the risk of rapid 
disease progression. Currently, some devices are available to shield 
living organisms from the potential harmful effects of electromagnet-
ic fields and natural ionizing radiation from the ground. The purpose 
of this study is to study for the first time the benefits of protection 

from environmental phenomena on patients with Alzheimer’s dis-
ease. The aim is to verify if they are no longer stressed by artificial 
electromagnetic pollutants and natural radiation, and can benefit 
from them, such as the slowing down of the progression of the dis-
ease.
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body ceiling exposure limit in 60Hz for ACGIH and ICNIRP: 1 mT). 
For this reason, ELF-MF is classified as “possibly carcinogenic to 
humans” agent by the International Agency for Research on Cancer 
[20-22]. AD is the leading cause of dementia and the fourth leading 
cause of death. For this reason, it is absolutely crucial to better under-
stand the various contributing factors and the molecular pathogenesis 
as part of an AD prevention strategy [19]. AD is a progressive irre-
versible neurodegenerative disease and the initial stage of the patho-
genetic mechanism seems to start 10 years or more before the first 
clinical symptoms [23]. AD is characterized by the accumulation of 
neuritic plaques and neurofibrillary tangles, which are accumulated 
in the brain of AD patients, resulting from increased production or 
reduced clearance, associated with inflammation, oxidative stress, 
neuronal loss and ultimately results in AD-related cognitive impair-
ment [19,24,25]. Slight AD risk resulting from non-IR exposure (such 
as extremely low frequency electromagnetic fields - ELF-EMF) has 
been described [22]. The first epidemiological study on AD was pub-
lished by Sobel et al., who reported that occupational exposure to 
ELF-MF above 0.2 mT might elevate the risk for AD [26]. Following 
this study, more attention was drawn to this disease and further epi-
demiological studies have been performed [27]. For example, Roosli 
et al., found a higher AD risk for train drivers and shunting yard en-
gineers, which were highly exposed to 16.7 Hz compared to lower 
exposed station masters [28].

	 However, studies that evaluate the effectiveness of protective de-
vices from electromagnetic field on AD patients are still lacking. The 
purpose of this study was therefore the assessment of the effective-
ness of one of these commercial devices in protecting AD patients in 
order to verify if they are no longer stressed by artificial electromag-
netic and can have some benefit using it.

Materials and Methods
Protective devices

	 The effectiveness of two commercial hi-tech devices on AD pa-
tients was investigated. In particular to carry out this study, Skudo® 
patches and Geoprotex® anti-radiation screens (both from Edil Natu-
ra S.r.l., Novara, Italy) were used. Both devices are designed for the 
protection of the body from external electromagnetic disturbances but 
they are not medical devices. In particular, Skudo® patches (patented 
and certified at European level No. 2073611) protect micro areas of 
the body, as previously described, whereas Geoprotex® anti-radiation 
screen protects large areas or particular portions of the environment, 
which in this study is restricted to the only bed area [29]. Moreover, 
these screens have been tested/certified by Nuclear Engineering Lab-
oratory of Polytechnic of Milan (for the part concerning X and Gam-
ma ionizing radiations) and the Institute of Nuclear Physics of Italy 
(for the part concerning radon gas protection). Both devices do not 
release substance, have no side effect and have no time limitations.

Subject enrolled

	 In this study, 9 Italian AD patients (4 male and 5 women) were 
enrolled within the hospital “Residence Alzheimer’s Disease” (Va-
rese) between 70 and 85 years of age, subject to written authorization 
at the hospital. The approval for this study was conferred by the lo-
cal Human Investigation Committee. To ensure the homogeneity of 
the study, the patients enrolled have been diagnosed with AD for at 
least 2 years and they must be independent in walking and feeding. 

Patients with autoimmune diseases; skin allergies; hypertension; 
surgery or critical medical history within the year prior to the study; 
metallic implants in the body; chronic diseases; contraindications for 
electrical stimulation were inappropriate for the study. During the 
clinical experimentation the patients consume at least 2 liters of water 
per day, to optimize the protection exerted by devices. The drug ther-
apy was not modified in any way. The control of the patient clinical 
parameters was made each week. At the end of each month (in par-
ticular at day 21 of each month) the obtained data were collected and 
compared with those precedents (6 months total clinical experimenta-
tion period), or rather before clinical experimentation.

Parameters analyzed

	 All tests performed on AD patients were applied by operators, 
hospital attendants, educators and physiotherapists, which they were 
able to follow the study and to use the validate scales. In particular 
Tinetti test to evaluate balance and ambulation, Barthel scale to in-
vestigate the independence degree in the functions of daily life, and 
Mini Mental State Evaluation (MMSE) to verify mental deterioration 
degree, were applied to AD patients before starting the study and at 
each month of experimentation (6 total months) [30-32]. The times of 
measurement were divided in 3 steps: basal (before the investigation), 
3 months without devices, 3 months with devices (Skudo® and Geo-
protex® applied together). Patches Skudo® was applied to AD patients 
as previous described and Geoprotex® mats were placed under the 
mattress of the patients [29].

Statistical Analysis
	 The raw data were processed using Prism GraphPad statistical 
software for normalization, peak picking and comparison between 
groups. The images were produced directly by BFB-Z and Image J. 
One-way Analysis for Variance (ANOVA) with Tukey’s post hoc tests 
was carried out for the comparison between groups, and all results 
were expressed as mean ± SD. Differences were considered to be sta-
tistically significant with a p value < 0.05.

Results and Discussion
	 People are exposed daily to natural radiation sources as well as 
human-made sources. Natural radiation comes from many sources 
including more than 60 naturally-occurring radioactive materials. In 
addition, people are also exposed to natural radiation from cosmic 
rays, particularly at high altitude. On average, 80% of the annual 
dose of background radiation that a person receives is due to natu-
rally occurring terrestrial and cosmic radiation sources. Background 
radiation levels vary due to geological differences. Exposure in cer-
tain areas can be more than 200 times higher than the global average 
[33]. These electromagnetic signals were found to be able to produce 
molecular changes due to either ionizing properties of radiation or 
increased thermal agitation of water. Life is based on water that rep-
resents its universal support. Many studies have been carried out on 
the electromagnetic properties of water and on its behavior when it is 
exposed to electromagnetic fields [34]. The water molecule, subjected 
to irradiation, absorbs the energy of the electromagnetic waves, and 
this absorption results in a vibration of the water molecule. These 
molecules may be able to interfere with all the metabolic reactions 
of the cells, from enzymatic activity to protein synthesis, up to the 
processes of cell replication [29]. In a previous work the effectiveness 
of the Skudo® patches was demonstrated in protecting the organism 
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from the effects of electromagnetic fields [29]. In particular the ef-
fectiveness of patches was manifested in rebalancing the energies of 
the individuals, preventing the alteration of the body’s water system; 
Skudo® patches determines a regularization of the bioenergy levels 
correlated with the water system. Also in this study, Skudo® patches 
were used to protect the body of the patients. In particular, the select-
ed points were 6CV, 17CV and 3GV which were chosen belong to the 
conception vessel (Ren Mai) and governor vessel (Du Mai). Ren Mai 
represents a fundamental level of energetic functioning and controls 
Sea of Yin meridians and circulates YinQi, including Blood, Essence, 
and Body Fluids [35]. 6CV and 17CV patches correspond to the low-
er dantian and the middle dantian, respectively. The third patch was 
placed on the lower back in the depression below the spinous process 
of the second lumbar vertebra, which corresponds to the point called 
Mingmen, the centre of vitality and original life. This area is import-
ant to treat heat disorders [35]. In addition, to maximize the protection 
the Geoprotex® anti-radiation mats were applied to the bed area. The 
anti-radiation mats consist of a larger screen, to be inserted between 
the bed and the mattress of the patient’s bed, and a smaller one, to be 
placed on the headboard of the patient’s bed. Basing on this previ-
ous data, in this study, the effects of Geoprotex® and Skudo® patches 
against magnetic fields applied together on AD patients were evaluat-
ed. The AD patients were selected as the optimal experimental model 
to evaluate the progress of the general state of health. This disease 
provides a constant and progressive decay due to the malfunctioning 
of the metabolism of nerve cells. Therefore every factor able to in-
fluence positively the neuronal metabolism is easily observable. The 
experiments were performed starting from analyzing the basal level 
without devices, as reported in figure 1; in particular the analysis of 
Barthel scale (panel A) showed 6 patients with low level of autonomy 
and 3 in normal values for AD condition. In addition, Tinetti test (pan-
el B) reported that all patients (n=9) were in normal range value for 
AD condition and MMSE proved that 8 patients were in normal range 
and only one was in most compromised mental condition. These ob-
servations were important to explore the conditions of AD patients 
before applied the devices in order to verify each modifications after 
devices. These data are common to all AD patients at 2 years from 
diagnosis. Skudo® patches and Geoprotex® mates were applied to all 
participants (n=9) for 3 months and monitored each month. At the end 
of this period the results obtained from Barthel scale, Tinetti test and 
MMSE were investigated (Figure 1). Barthel scale showed a non lin-
ear trend during this period with a tendency to improve the daily func-
tionality compared to basal condition: at 3 months 4 patients showed 
a better profile compared to 3 of the basal condition. Similarly Tinetti 
test reported an increase on the balance ambulation parameters about 
5% compared to basal condition; indeed 5 patients had improved their 
condition. Finally, MMSE test confirmed the improvement observed 
by other tests: 3 patients had a better profile compared to baseline.

	 Moreover the graphic trend of all tests used was not linear, the data 
reported unexpected improvement in all parameters which could be 
further increase or stabilized during time. This demonstrates that Sku-
do® protection system, applied in specific acupuncture points, and 
the Geoprotex® mats, able to protect from artificial electromagnetic 
fields and soil magnetic fields, prevent environmental perturbations 
and their interaction with the body exacerbating a pre-existing dis-
ease.

Conclusion
	 The study was carried out on patients suffering from a chronically 
degenerative pathology such as Alzheimer’s disease, from which it is 
possible to expect a worsening or at most maintenance of basic skills. 
The improvements observed on patients after the second month of 
application of the devices thus highlight the impact of environmental 
factors on the course of the disease. The results collected showed for 
the first time that subtracting the influences of radiation, the indicators 
of disease progression were significantly reduced. Therefore it can 
be hypothesized that the metabolism of the nervous system of these 
patients has improved by the application of Skudo® and Geoprotex® 
devices. The results of this study must be considered as preliminary 
data since they are obtained from a small number of participants. In 
the future it would be appropriate to study a larger number of subjects, 
adding the evaluation of some indicators specific for cerebral metab-
olism.
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