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Abstract—Background: Although palliative care policies and
services have been developed, research in this area continues to lag.
An integrated model of palliative care is suggested, which includes
complementary and alternative services aimed at improving the wellbeing of patients and their families. The palliative aquatics care
multi-device (AuBento) uses several electromagnetic techniques to
decrease pain and promote well-being through relaxation and
interaction among patients, specialists, and family members. Aim:
The scope of this paper is to present a preliminary design study of a
device capable of exploring the various existing theories on the
biomedical application of magnetic fields. This will be achieved by
standardizing clinical data collection with sensory integration, and
adding new therapeutic options to develop an advanced palliative
aquatics care, innovating in symptom and pain management.
Methods: The research methodology was based on the Work Package
Methodology for the development of projects, separating the
activities into seven different Work Packages. The theoretical basis
was carried out through an integrative literature review according to
the specific objectives of each Work Package and provided a broad
analysis, which, together with the multiplicity of proposals and the
interdisciplinarity of the research team involved, generated consistent
and understandable complex concepts in the biomedical application
of magnetic fields for palliative care. Results: Aubento ambience was
idealized with restricted electromagnetic exposure (avoiding data
collection bias) and sensory integration (allowing relaxation
associated with hydrotherapy, music therapy, and chromotherapy or
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like floating tank). This device has a multipurpose configuration
enabling classic or exploratory options on the use of the biomedical
application of magnetic fields at the researcher's discretion.
Conclusions: Several patients in diverse therapeutic contexts may
benefit from the use of magnetic fields or fluids, thus validating the
stimuli to clinical research in this area. A device in controlled and
multipurpose environments may contribute to standardizing research
and exploring new theories. Future research may demonstrate the
possible benefits of the aquatics care multi-device AuBento to
improve the well-being and symptom control in palliative care
patients and their families.

Keywords—Advanced palliative aquatics care, magnetic field
therapy, medical device, research design.

T

I. INTRODUCTION

HE reflections on Palliative Care stimulates a search
process for the continuous improvement of the care and
management processes of health institutions, focusing on
patient safety and obtaining excellent services in order to
improve the quality of care itself [1]. This also stimulates the
motivation of many health professionals to search for
solutions to increase the quality of palliative care through
innovation [2].
According to healthcare institutes [3], [4], the use of
bioelectromagnetism is already preconized for pain relief in
patients, whether oncological or not, as alternative or
complement to the use of opioids. Therefore, Pulsed
Electromagnetic Fields (PEMF) therapy has several potential
advantages, including non-invasiveness, safety, lack of
toxicity for normal cells and the possibility of being combined
with other available therapies [5], [6]. In this perspective, the
therapeutic use of PEMF can be very useful, especially as
adjunct palliative therapy. However, there is ambiguity about
its inclusion in clinical protocols because still exists lack of
scientific credibility [7].
For the modern hospices project, [8] guides the inclusion of
a spa and pool environment. According to [9], many modern
palliative care institutions have this structure, although the
extent and purpose of using pools is still unknown. Actually,
there is a Pediatric Palliative Aquatics Program (PPAP) in
California. They report that children and their family members
involved on PPAP activities declare well-being improvement,
relaxation and pain relief. Thus, aquatics palliative care seems
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to be promising as a care program [9].
Faced with the aforementioned contexts, in search of
improving the quality of care and clinical research on the
therapeutic potential associated with the biomedical
application of electromagnetic fields and aquatics
environment, the AuBento preliminary design study is
presented.
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II. LITERATURE REVIEW
In medicine, magnetic fields are used for both diagnostics
and adjunctive therapeutic techniques. Methods that use
magnetic fields and/or magnetic fluids (CFM) are promising
regarding clinical applicability and may reduce treatment cost.
The application of CFM is statistically proven to benefit
patients in a wide range of diseases, including rheumatologic,
musculoskeletal, oncological, neuroendocrine, neurological,
and psychiatric disorders, as well as specific relief of
symptoms such as pain. Studies have shown that therapeutic
action is due to the translation of CFM into a biological signal
that triggers a set of physiological and behavioral events.
Moreover, it is now undisputed that electromagnetic fields
produce biological effects and there are several theoretical
hypotheses that seek to explain the physiology of action [10][15].
For decades, this technology has been scientifically
evaluated in clinical trials, despite the results of its biomedical
application being difficult to replicate, generating
controversies in its indication in clinical protocols [2]. The
complexity of clinical research on the biomedical application
of this technology often precludes its replicability and
systematic interpretation of results, and the internal and
external validity of studies are frequently open to criticism [2],
[5], [6], [10]-[14]. There are numerous justifications for this,
including selecting research participants, electromagnetic field
generating equipment, different possible electromagnetic field
sources (AC-generated pulses, DC-generated fields, static,
magnetic fluids), different pulsating field frequencies, possible
influence of the electromagnetic fields of the environment, and
the reflections, more specifically in humans, and the
psychological influences, such as the placebo effect and
nocebo [2], [5], [6], [13]-[15].
It is possible to have a number of individual variables in
relation to the equilibrium point of a human body from the
point of view of the subtle energy associated with its
biocampus. Physical and mental vitality, age, physical fitness,
and the presence of clinical diseases appear to alter an
individual's biocampus [16]. As a result, the appropriate
frequency and magnetic field used in a clinical study tends to
be personalized and not standardized [17], [18].
Environmental variables are other possible complicating
biases, since the influence of geomagnetism is not constant
everywhere on the planet as there are regional variations [19].

approach based on the division of a process into a series of
small tasks defined in Work Packages (WP). This division of
labor allowed the exchange of information among the invited
members, allowing the degree of specialization required for
each area to be shared quickly. The organization was
structured in 7 interconnected stages (Fig. 1): WP1,
Management and supervision; WP2, Analysis of historical
data; WP3, Development of guiding principles to improve the
robustness of clinical research; WP4, Ethical requirements and
recognition of national and international standards; WP5,
Design Experience; WP6, Patent deposit; and WP7,
Disclosure of the device and search for investments.

Fig. 1 Preliminary design study WPs

The WP2 (Fig. 2), carried out from an integrative
bibliographic review, provided the logic underlying the
principles, strategies and models for carrying out the design
sketches in WP5, validated by WP3 and WP4. This review
supported the identification of all points to standardize the
device for an adequate clinical data collection with bias
reduction by minimum electromagnetic exposure from the
environment and preventing direct contact with the researchers
(avoiding the biofield influence from the research team).

Fig. 2 WP integrative review

III. METHODS
The methodology for developing this project was the Work
Package Methodology [20], characterized by the management
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Freedom in the creative process allowed innovation
(through the inclusion of aqueous colloidal solution and
sensory integration to AuBento ambience) registered with the
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Brazilian regulatory agency – INPI (Fig. 3).
WP
WP1

WP2

WP3

WP4
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WP5

WP6

WP7

TABLE I
THE WPS’ OBJECTIVES
Objectives
- Stimulate "Team Up", including new collaborators for adequate
interdisciplinary elaboration of the project, preferably in the area of
Engineering, Physics and Design capable of contributing to this specific
project experience;
- Ensure the proper functioning of the project and its completion based
on the objectives and schedule outlined initially.
- Retrospective analysis of grouped historical data;
- Assimilate basic concepts involved;
- Know theories involved in understanding the therapeutic action;
- Explore new concepts and theories for the purpose of innovation;
- Recognize the current modi operandi of the biomedical application of
electromagnetism with a focus on identifying the diversity of models of
medical devices emitting current electromagnetic energy.
- Develop a generic structure of guiding principles and criteria to
support the design experience, in order to design a device capable of
increasing the robustness and efficiency of these researches to
standardize data collection in order to provide the possibility of future
systematic reviews.
- Increase the quality of the equipment to increase operational security
and propose an international standardization for use.
- Perform the steps of a design experience for product development:
Checklist, Diachronic Analysis, Synchronic Analysis, Structural
Analysis, Morphological / Ergonomic Analysis and Analysis of the
product in relation to use;
- Generate the hierarchy of Project Factors;
- Carry out the design sketches from the results of WP2, WP3 and WP4;
- Describe AuBento, the result of interdisciplinary project experience, at
the level of Preliminary Study;
- Explore new alternatives for the therapeutic use of AuBento through
variations on the biomedical application of Electromagnetism;
-Describe the claims for the Clinical Use of AuBento.
- Compare the Synchronic Analysis of the existing devices performed in
WP5 with AuBento to support the originality of the proposal;
- Make the patent filing in order to protect the originality of the design
experience through one of the exploratory configurations associated
with greater innovation;
- Deposit the AuBento Deposit Addition Letter to protect the
multifunctionality of the new device.
- Develop texts to be published later to stimulate formal learning
through it;
- Present the results of this research in environments that integrate the
scientific community to allow social learning and the availability of
information for researchers worldwide in order to seek investments.

A. AuBento Device
The AuBento setting comprises a set of tanks (T1, T2, and
T3) that are interconnected by unidirectional flow piping in a
scenario with acoustic isolation and electromagnetic shielding
with equipment containing a unit controlled by a computer
software and a database containing commands and instructions
to activate the peripheral devices (Figs. 4 and 5).

Fig. 3 Creative process

The objectives of each WP are described in Table I.
IV. RESULTS
The Aubento design is presented in an ambience with
restricted electromagnetic exposure and sensory integration.
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Fig. 4 Schematic flow chart of the support areas and the technical
assistance of the scenario of the medical device

In the equipment installation environment, the reduction of
electromagnetic exposure occurs through two power lines (in
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the equipment selected and near the user): a) alternating
current of 220 V (220 Vac) with electromagnetic shielding of

powered equipment and b) direct current of 12 V (12 Vdc)
(Fig. 6).

Fig. 5 Sectional view B showing the T2 and its arrangement close to the T1, both arranged in a shared area and magnetically isolated in a
suggested architectural design with the minimum configuration expected for device installation.

Fig. 6 Schematic electrical diagram of the device

The first tank (T1) comprises a structure suitable for storing
an aqueous colloidal solution to be heated in an outdoor unit
through a liquid heating unit in order to reach a temperature
between 45 ºC and 50 ºC, which is controlled by a thermostat.
Preferably, the aqueous colloidal solution stored in T1 is
heated by a coil via a pressure switch that features a sensor
that controls the temperature of the colloid and the activation
of the valve that controls the passage of gas to the burner. It
releases the heated fluid into T1 when the sensor signals to the
processor that the previously set temperature has been
reached. The heated aqueous colloidal solution is released by
piping to the second tank (T2) through communicating
vessels, as both are located in close physical spaces in the
installation area.
In T2, it is possible to customize the aqueous colloidal
solution by adding molecular or ionic colloids that, when
mixed with the heated fluid may generate a solution of the
sun, emulsion or gel type, according to the researcher's
therapeutic objective and interest.
It is also possible to prepare the exposure to
electromagnetic fields according to the configuration to be
studied. For the generation of the pulsating electromagnetic
field (PEMF), a frequency-generating unit comprising an
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electromagnetic coil connected to an electromagnetically
shielded frequency multi-oscillator is placed inside T2.
Optionally, a radio frequency PEMF generating unit may be
installed in the internal region of T2, such as (but not limited
to) a phanatron connected to the electromagnetically shielded
frequency multi-oscillator. Nevertheless, T2 also has an ultralow voltage power source. Moreover, T2 comprises an
octahedron-shaped structure with dimensions 0.70 m by 0.70
m and operational capacity to accumulate 150 l of aqueous
solution. It is fixed to the floor under one of the vertices in an
environment devoid of illumination and natural ventilation,
with soundproofing and electromagnetic shielding, and
featuring a top opening protected by a lid. Its structure is
composed of multiple alternating layers of unprocessed,
chemical-free wood and steel, which is similar to what
Wilhelm Reich proposed in the early 1940s [21], [22],
functioning as a Faraday Cage. The fluid temperature in T2 is
maintained through a thermoregulation system, such as a
water bath, which contains electronic temperature control to
maintain the temperature at 40 ºC. The internal region of T2
contains an underwater sonar that emits an infrasound that
generates mechanical waves from 1 Hz to 8 Hz to generate
controllable flow in the colloidal solution. The colloid is then
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transferred to the third tank (T3) by means of an
electromagnetically shielded pipe through a hydraulic pump.
The T3 is an octahedron (2 m by 2 m) supported on the
magnetically insulated floor under one vertex (Fig. 7). It is
capable of holding 150 L of aqueous solution and positioning
an individual lying down with the possibility of floating in the
fluid, allowing the entire body to be exposed to the aqueous
colloidal solution when present. Through its upper opening,
there is access to a sliding base (bed) in the internal region of
T3. Built similarly to T2, it also has an underwater sonar

inside that emits an infrasound that generates mechanical
waves from 1 Hz to 8 Hz to generate the colloidal solution
flow, if present according to the chosen configuration. These
mechanical waves may also independently stimulate cortical
and subcortical responses in brain connectivity [23]. The
colloid temperature of 40 ºC in T3 is maintained by a
thermoregulation system, as in T2. The T3 has natural
ventilation at the top. After use, the fluid used in T3 goes to a
specific reservoir for treatment.

Fig. 7 Sectional view A showing the T3 centered in the main hall of the therapeutic area

The T3 has internal lighting with the possibility of
alternating specific shades of blue, violet, and sea green as per
the researcher. The lights may be constant or pulsating at the
frequency of the researcher's choice. The positioning area of
T3 contains a sound system that stimulates sensory integration
through music therapy and a unit for image recording.
The research environment also includes the minimum
required for administrative and therapeutic flow logistics (Fig.
8), including a reception sector (reception, anteroom, pantry,
changing room, and toilet); a support sector (engine room); a
therapeutic sector consisting of the T1, T2 and main T3
rooms, and an administrative sector (administration and
operational room).
The setting also features soundproof areas and technical
flooring. All devices that require power are supplied by a
battery bank in the support area or are directly connected to
the power grid. Two power sources were used: 220 Vac and
12 Vdc. In addition to the battery bank, the support area
includes minimal organization that consists of a central air
conditioning unit, sound system, and multi-oscillator that
generates power for the coil inserted in the T2. The
administration room, locker room, and bathroom are powered
by 220 Vac and they are located in electromagnetically
shielded areas.
B. AuBento’s Possible Configurations
The AuBento scenario comprises an installation configured
according to the theoretical hypothesis chosen to be explored.
Possible configurations include classic and exploratory (Table
II).
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TABLE II
POSSIBLE CONFIGURATIONS OF AUBENTO SETTINGS
Configuration
Adaptation
Using AuBento
Classic
(TMS)
Classic
(PEMF)
Classic
(Magnetic Fluid)
Exploratory
A

TMS equipment will
be included in T3.
PEMF equipment
will be included in
T3.
It may be necessary
to include PEMF T3
source for fluid
routing.
No.

Exploratory
B

No.

Exploratory
C

No.

Exploratory
D

No.

T3 + optional use T1
(if hydrotherapy).
T3 + optional use T1
(if hydrotherapy).

Theory
basis
TMS
PEMF

T3 + optional use T1
(if hydrotherapy).

Magnetic Fluid

T1 + (T2 and T3 in
constant connection
through colloid).
T1 + (T2 and T3 in
constant connection
through colloid).
T1 + (T2 and T3 in
constant connection
through colloid).
T1 + T2 + T3 in
sequence use.

Magnetohydrodynamics
Geo-magnetology
Fourth Phase of
Water
Water Memory

C. Classic Configurations
Classic configurations focus on T3 and include the
application of PEMF, static electromagnetic fields, magnetic
fluids or transcranial magnetic stimulation in an environment
with restricted electromagnetic exposure and sensory
integration, allowing relaxation associated with music therapy
and chromotherapy. It is also possible to include hydrotherapy
for relaxation using the non-added aqueous colloidal solution
at 40 ºC. The adaptations required for each researcher option
involve adjustments to T3, such as attaching a robotic arm to
position the TMS coil or attaching a specific coil to a moving
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arm to emit pulsating or static electromagnetic fields.

Fig. 8 Floor plan with the minimum configuration expected for the installation of the Device

The advantage of the AuBento device for classic
configurations is the restriction of electromagnetic exposure
and sensory integration in the research environment.
The so-called exploratory configurations use theories for
the device configuration as alternative bases, according to the
researcher's interest.
D.Exploratory Configuration A
In this configuration, T2 is used to customize the aqueous
colloidal solution by leaving it similar to human plasma. The
T2 and T3 are constantly interconnected with the equivalent of
310 l of this solution (150 l for T2, 150 l for T3, and the rest
for the connecting pipe). The T2 receives the influence of the
chosen electromagnetic field, either pulsating or static, and
transfers it to the patient according to the laws of
magnetohydrodynamics, such as the Lorentz force [24]. To
consider the Lorentz force of a moving particle with velocity v
and carrying a charge q, the force acting on the particle is:

International Scholarly and Scientific Research & Innovation 14(10) 2020

f = qEs + qEi + q(v x B)

Being Es the electrostatic field, Ei the induced electric field,
and B the magnetic flux density. When Es and Ei are
combined with electric field E, the quantity qE is the so-called
electric force, and the equation can be re-written as:
f = q(E + v x B)

With this configuration, it is also possible to explore the
direct biomedical application of magnetic colloids, even
allowing unlimited variations in the colloidal solution making.
This configuration provides a possible therapeutic modality:
All Body Transcorporal Magnetic Stimulation (stimulating
research on Magnetohydrodynamics) [2].
E. Exploratory Configuration B
In this configuration, T2 and T3 are interconnected as in
configuration A, but the aqueous colloidal solution receives
ultra-low voltage electrical energy by adapting T2, generating
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a weak magnetic field (in micro-Tesla range) arising directly
from solution, which may cause changes in the biorhythm
[25]-[29]. With this configuration, it is possible to explore the
biomedical application of energy variations equivalent to the
influence spectrum of geomagnetism. This configuration
provides a possible therapeutic modality: All Body
Transcorporal Direct Current Stimulation [2].
F. Exploratory Configuration C
It is also possible to explore whether there is a biomedical
application of the Fourth Phase Water Theory using the
influence of magnetic fluids in contact with the skin of the
whole body to stimulate the energy supply in the water
molecules that make up the body structure [30]-[32].
Moreover, it will be possible to explore the direct influence of
T3 on the patient by generating a possible expansion of the
Water Exclusion Zone (EZ water) within the research
participant's cells. This configuration provides All Body
Transcorporal Magnetic Stimulation enhanced by EZ water
[2].
G.Exploratory Configuration D
The T2 and T3 are independent in this configuration. Here,
only 160 l of colloidal solution are prepared in T2 and then
transferred to T3, according to the researcher's criteria. With
this configuration, previously presented [33], it is possible to
explore the theory that considers the ability of water to store
energy, either electromagnetically or electrically (T2 adapted
according to configuration B), and evaluate whether there is
biomedical application of this controversial capacity. This
theory, according to some researchers, has been
conventionally called Water Memory [34], [35].
To explore this concept, the solution is prepared by
receiving a predefined charge of electromagnetic field or
electric current in a personalized manner according to the
patient's set of symptoms. During the session, the patient will
not be directly influenced by a new electric field source. He
will be floating in the liquid and listening to music. A low
frequency of active sonar stimulates patient relaxation and
produces fluid flow. When the session ends, the solution is
discarded. The process is restarted with each new patient [33].
This configuration provides a possible therapeutic modality: a
soft magnetic system and the possibility to research the
clinical benefits to use magnetically active colloid [2].
V. DISCUSSION
Several clinical studies, in vivo and in vitro experiments,
suggest that magnetic and electromagnetic fields may
accelerate healing processes. Endogenous electromagnetic and
magnetic interactions have been reported to be associated with
many basic physiological processes, from ion-binding and
molecular conformation in the cell membrane to macroscopic
tissue changes [5], [6], [10]-[15].
The main reasons why magnetic fields are not widely
accepted as the official treatment modalities in medicine seem
to be associated to the lack of consensus among scientists
about the mechanism of action that explains biological effects.
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Analysis of the specific reactions reported for magnetic fields
in different biological systems suggests that most observed
bioeffects strongly depend on the parameters of the applied
electromagnetic field [6]. Given this scenario, control of the
research environment favoring the replicability of studies, data
interpretation with reduced contaminant biases, and new
exploratory options as a result of the addition of colloidal
solutions may potentially contribute to clinical research on this
subject [2].
In studies on transcranial magnetic stimulation, the
combination of relaxation techniques during field exposure
have shown to enhance the desired therapeutic response and
enhance the reduction of side effects [36]. From this
perspective, AuBento device adds sensory integration through
hydrotherapy, music therapy, and chromotherapy [2].
In circumstantial terms, the use of water as a healing
medium has been described since Greek civilization (around
500 BC). Medical schools were created near bathing places
and springs, thus developing aquatic techniques and their use
in specific physical treatments. Hippocrates was already using
hydrotherapy for patients with rheumatic and neurological
disorders, jaundice, as well as for the immersion treatment of
muscle spasms and joint diseases (460-375 BC). Many
beneficial therapeutic effects are possible through immersion
in warm water (such as relaxation, analgesia, and reduced
impact and aggression on the joints) [37]. AuBento offers the
added benefits of hydrotherapy to any research setup [2].
According to [9], the conclusion of their qualitative study
was PPAP gave children access to new capabilities and
experiential learning. Through relaxation, children were often
viewed as empowered to relieve their own symptoms and
explore the world through new sensations and a wider range of
abilities during their time in water. This may ultimately lead to
children’s strengthened feelings of independence. The trust
that the participating primary caregivers and children put into
the program may have been essential to their achievements.
They concluded the economic effect of enrolling pediatric
palliative care patients is similar to PPAPs [9]. In addition,
music therapy can be beneficial. Several systematic reviews
have shown the effects of music therapy in different clinical
and therapeutic settings, including the treatment of psychiatric
and neurological disorders or anxiety and pain [38].
Furthermore, colors significantly influence the environment by
modifying, animating or transforming it. Chromotherapy
works directly at the base of the disease and seeks to restore
the balance between vibratory energies in the body.
Chromotherapy is a science that uses color to establish balance
and harmony of body, mind, and emotions, in addition to
being used by ancient civilizations [39]. Nevertheless, there
are several hypotheses related to magnet reception associated
with photoreceptors, such as cryptochrome [25]-[29]. Through
chromotherapy available on the device, researchers will be
able to explore the stimulation of these receptors during the
biomedical application of electromagnetic fields or magnetic
fluids [2].
In 1977, Lilly invented the Samadhi Restricted Stimulation
Floatation Tank. This device includes benefits such as
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relaxation, stress reduction, well-being, transformation of
feelings, physical recovery, pain control, and possible
meditative states [40]. The T3 can work as a flotation tank if,
at the researcher's decision, music therapy is suspended.

[3]

VI. CONCLUSION

[5]

All health professionals who have been working for a long
time have experienced situations of complete or partial
refractoriness from standardized clinical treatments. No matter
how much a specific clinical protocol is followed, living with
refractory cases is common and generates complex emotional
demands for everyone involved: the health team, who must
deal with the frustration of the limitation of their performance;
patients and their families, who need to deal with the reality of
the symptoms and diseases that continue to evolve. However,
some doctors, faced with this reality and for reasons that are
usually the result of empathic reactions, continue to search for
something that can be offered to their patients, such as
expanding autonomy, dignity, comfort and care quality.
During the search for new therapies with sufficient evidence
for their indications, these doctors end up being interested in
the practices of Complementary and Alternative Medicine,
Integrative Medicine and Palliative Care. Each of these
practices represents therapeutic modalities and presents
suggestions that generally add positively to your therapeutic
arsenal, enabling an increase in the quality of care offered. In
addition, the interest in delivering quality health services is a
worldwide public health goal. In this perspective, there is
potential for the biomedical application of devices that make
the clinical use of magnetic fields and fluids available to a
wide range of patients. However, clinical research fails to
support the clinical indication of bioelectromagnetism for a
number of reasons. In order to contribute to enhance
methodological rigor in clinical research specifically in this
area, an innovative device was developed.
The need to focus on the quality of life of people receiving
palliative care is an international issue that might be improved
with complementary and alternative treatment approaches.
The perspective is to contribute hereafter to the sharing of
clinical protocols coming from the various possible
configurations using this device. Our aim is to produce
evidence on the use of magnetotherapy in aquatics
environment to expand the modality of advanced palliative
care offered to a range of patients with rheumatic,
musculoskeletal, oncological, neuroendocrine, neurological,
and psychiatric disorders, in addition to the specific relief of
symptoms such as pain. Therefore, it is suggested, for future
studies, the validation of the clinical use of AuBento for its
therapeutic use.
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