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7) ABSTRACT

The present invention discloses a portable system for acquir-
ing, processing, storage, diagnostics, remote alarm transmis-
sion and cardiac event in patients, which operates at a sam-
pling rate of a minimum 1 kHz signals, making it quick and
effective. The system is non-invasive and capable of detecting
more than eight cardiac conditions, unlike other similar
devices on the market.
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FIGURE 2
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FIGURE 3
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FIGURE 4
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NON-INVASIVE PORTABLE SYSTEM FOR
THE MONITORING AND PRELIMINARY
DIAGNOSIS OF ELECTROCARDIAC EVENTS
IN REAL TIME

1. FIELD OF THE INVENTION

[0001] The present invention relates to a portable and non-
invasive system for monitoring, storage, wireless remote
communication and alarm of biometric data within a patient,
and more particularly in electrocardiographic signals and
transmission via a mobile data communication system, Blue-
tooth and GPS. The present invention also relates to a method
for the monitoring, storage, remote communication and alarm
of electrocardiographical events in patients, it is non-invasive
and it directly transfers data via a mobile data communication
system, Bluetooth and GPS reception.

2. DESCRIPTION OF THE STATE OF THE ART

[0002] The outcome of patients with cardiac arrhythmia
disease requires constant medical monitoring which involves
access techniques and monitoring methods, many of which
involve the patient’s stay in a hospital setting. Cardiac moni-
toring equipment used in these units are not portable and
require the patient to be confined in an enclosure for long
periods of time. One available solution is the Holter monitor
thatallows recording of cardiac activity of patients through an
ambulatory way.

[0003] The Holter monitor permanently records both
events in which the patient feels bad as well as when he or she
feels normal and has the ability to manually activate a switch
in the register of the cardiac signals in order to indicate
abnormal symptoms. This feature differs as does the internal
software (firmware) of the present invention and allows the
cardiologist to focus solely on such events, either in real time
or as a set of packs, given the unit also allows the storage of
relevant information, unlike the Holter monitor which con-
tinuously records for a defined period of time (usually 24 or
48 hours) throughout the cardiac behavior, either normal or
abnormal which the cardiologist then must review minute by
minute to see if there were problems.

[0004] Another device of the prior art is the Braemar
ER920 event monitor, considered one of the most advanced in
the world, which further provides documentation of asymp-
tomatic and symptomatic cardiac events, where the patient
activates recording transient cardiac events. This Braemar
device does not have the ability to transmit information in real
time from any place. The signal information is stored in an
internal memory to be later downloaded to a computer by a
cable when possible. The difference between the present
invention and the Braemar ER920 device lies in the commu-
nication platform, since the present invention has the ability
to integrate detection of electrocardiographic signals with
real-time communication via a cellular network.

[0005] There is also a device for detecting cardiac events
called TZMedical, currently available in the market. The
main difference with the present invention is that this equip-
ment detects only 4 types of cardiac pathologies, while the
present invention detects even up to 8 different types of
pathologies. Furthermore, the TZMedical works at a fre-
quency ranging between 256-512 Hz, while the equipment of
the present invention operates at least at 1 kHz, making it
quicker and providing more detailed readings. In another
differentiating aspect, the TZMedical computer does not have
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a Bluetooth geo localization system connection and GPS
while the present invention is capable of transmitting via
Bluetooth to any nearby computer and also captures the
patient’s georeference and geolocation information every
time the device detects a cardiac event.

[0006] Patent No. US2010/0145161 A1 describes a system
for remote monitoring of patients using wireless networks.
This invention focuses on capturing the vital signs ofa patient
but does not specialize in detecting some type of trauma,
complications, failure or malfunction of the internal organs of
said patient. It is specially worth noting that said device does
not provide any method in diagnosing any type of heart dis-
ease. On the other hand, the system’s implemented commu-
nication depends explicitly on the existence of a short-range
network such as Wifi or non-cellular systems such as WiMax;
which are very different from those used in this invention.
[0007] Patent No. WO2011/082341 A1 describes a similar
system to the one mentioned above. Said patent describes a
sensor network but does not indicate any system or special-
ized device in the diagnosis of heart disease through an elec-
trocardiographic signal.

[0008] Patent No. US 2011/0125040 A1 describes a device
that can perform monitoring of an electrocardiographic sig-
nal, but this device is not autonomous in view that its proper
function depends on a conventional cellular computer on
which a software is installed; clearly indicating that the
device is not autonomous like the present invention is.
[0009] To further complement the above mentioned, patent
number U.S. Pat. No. 7,212,849 B2 discloses a device for
detecting arrhythmias. This device needs to be implemented
by a surgical method which makes it different from the
present invention given it does not require any specialized
procedure in order for it to operate and function.

[0010] Inlight of the above techniques and prior art meth-
ods, these do not provide the advantages of the present inven-
tion. In fact, none of the previously shown mention the inte-
gration of web platforms and databases for the specialized
medic to interact with the patient in case the device registers
any anomalies, in addition to storing the historical record of
the patient in a medical history.

3. BRIEF DESCRIPTION OF THE FIGURES

[0011] FIG. 1 shows the essential elements of a portable
system for acquisition, processing, storage, diagnostics,
remote alarm transmission and electrocardiographic events in
patients of the present invention.

[0012] FIG. 2 shows a detailed version of the acquisition,
processing and storage systems included in the device as
functional components and further indicating which systems
have an interrelation function.

[0013] FIG. 3 shows the function of each electronic ele-
ment inside the device. Said figure indicates the components
of each circuit element and their distribution.

[0014] FIG. 4 shows a flowchart of how the device is oper-
ated. Said flowchart indicates the steps to make the device
work and further shows the tasks it develops while opera-
tional.

4. SUMMARY OF THE INVENTION

[0015] The present invention discloses a portable biomedi-
cal telemetry system for the acquisition, storage, remote com-
munication, alarm processing and preliminary diagnosis of at
least eight (8) electrocardiographic events in patients with
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heart problems, with the characteristic of being non-invasive
and allows the downloading of the recorded data by a mobile
communication system data, Bluetooth, and location through
a global positioning system or GPS.

[0016] Inoneembodiment of the invention, a portable non-
invasive device is provided in any part of the patient’s body
for the acquisition, processing, storage, and transmission of
diagnostic electrocardiographic signals is described. The
present invention further includes a wireless communication
network which enables simultaneous data transmission via a
mobile communication system such as Bluetooth and GPS
location. The present invention also discloses the use of a data
storage software hosted on a server, wherein the latter can be
accessed via the web. The present invention also discloses an
electrocardiographic signal visualization software character-
ized in that it allows the display of the information obtained
from the patient at least in one mobile device in real time.
[0017] Inanother aspect of the present invention, and refer-
ring to FIGS. 1 and 2, the present invention’s non-invasive
portable device is characterized in that it comprises: i) a
non-invasive signal acquisition system (2) of a patient’s elec-
trocardiographic events; ii) a processing and digital storage
system of said electrocardiographic signals from said non-
invasive portable device (5), and functionally linked to the
non-invasive signal acquisition system (2) of electrocardio-
graphic events; iii) a communications module (15) between
the system of digital signal processing and preliminary diag-
nosis (14) and a wireless communication network (6) for the
direct transmission of said electrocardiographic signals; and
iv) an electrical power system (16) for the energy supply of
the device.

[0018] In another aspect of the present invention, the non-
invasive portable device of the present invention is further
characterized by the non-invasive signal acquisition system
(2) and diagnostic of electrocardiographic events further
comprising: 1) at least three electrodes for the acquisition of
the electrocardiographic signals which are directly attached
to a patient at different parts of the body; ii) an electrocardio-
graphic signal amplifier (12) functionally connected to said
electrodes; iii) a connecting means (11) between the elec-
trodes and the electrocardiographic signals amplifier; and iv)
at least one analog filter (13) adapting said electrocardio-
graphic signals.

[0019] Continuing with FIGS. 2 and 3, the portable non-
invasive device of the present invention is characterized in
that the digital signal processing and preliminary diagnosis
system (5) further comprises: 1) a microcontroller for signal
processing comprising at least one 32-bit ARM controller
architecture to capture a signal of a minimal frequency of 1
kHz (14); 1i) at least one signal amplifier functionally con-
nected to said microcontroller (12); iii) at least one capacitor
to filter noise in the ECG obtained signals (21), and that is
functionally linked to said amplifier; iv) at least one quartz
crystal to generate electrical signals on a time basis (22),
functionally connected to said microcontroller; v) at least one
capacitor for the noise control signal functionally connected
to said microcontroller (23); v) at least one capacitor for
filtering noise signals functionally connected to said quartz
crystal (24); vi) at least one capacitor to filter electrical noise
signals functionally linked to the electrical supply module
(25); vii) at least one group of resistances to control the
current, functionally connected to the microcontroller, to the
amplifiers and to previously mentioned electrical system
power supply (27, 28, 29); and vii) at least one SPI flash
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memory which communicates with the microcontroller for
storing said electrocardiographic events (30).

[0020] In another aspect of the present invention, the non-
invasive portable device of the present invention is character-
ized in that the communications system (15) further com-
prises: 1) a modem for a mobile communication system with
integrated GPS data (17) for location data transmission of the
patient carrying the portable noninvasive device of the
present invention; and Bluetooth (18) module for wireless
data transmission at short range.

[0021] Finally, the present invention discloses a method for
monitoring, storing, remote comnunication, diagnosis and
alarm of electrographic events in a patient, which is non-
invasive and directly transfers the data by means of a mobile
data communication system (see FIG. 4), characterized in
that it comprises the following steps:

[0022] 1) (100) placing at least three electrodes on the
patient’s body (1) for the acquisition of the electrocar-
diographic signals;

[0023] i) (101) connecting said electrodes to the por-
table non-invasive device, placed anywhere in the body
(102) for acquiring, processing, storing, diagnosis and
transmission of electrocardiographic signals of said
patient (1),

[0024] iii) (103) turning said portable non-invasive
device on, by activating the electrical feeding system
(104);

[0025] iv) (106) entering a set of adequate configuration
parameters for operating said portable non-invasive
device, which comprise at least: the patient’s maximum
and minimum heart rate, the pre-recording and post-
recording time of said electrocardiographic signals, and
the device’s ID (108), wherein if said parameters are not
entered (105), the device runs on default settings (107);

[0026] v) Allowing for the patient (1) to carry on with his
or her daily routine life while the portable non-invasive
device (5) acquires (109), diagnosis (110), stores (111)
and transmits said electrocardiographic signals by a
mobile data communication system, Bluetooth and GPS
location (112, 113, 114); and

[0027] vi) Allows the reception of said electrocardio-
graphic signals by a medic or specialist, within a device
which comprises mobile phones or computers, or
directly connects to a Bluetooth device (115, 116).

5. DETAILED DESCRIPTION OF THE
INVENTION

[0028] InconnectionwithFIG.1,it shows the system ofthe
present invention in which a biomedical telemetry system,
short for its English acronym, which allows for the monitor-
ing of electrocardiographic events, remote identification and
real time diagnosis of the patient’s (1) cardiac functions, with
the feature of being non-invasive and allowing a direct trans-
mission of the gathered data by means of a wireless data
communication system (6), which includes Bluetooth com-
munication (3) and allowing GPS location (4).

[0029] The system of the present invention is characterized
in that it comprises:

[0030] i) A portable non-invasive device (5) which may
be placed anywhere in the body for acquiring, process-
ing, storing and transmitting the patient’s electrocardio-
graphic signals;
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[0031] ii) A wireless data communication network (6)
which allows for the simultaneous data transmission by
means of Bluetooth (3) and allows GPS location (4);

[0032] 1iii) A data storage software hosted on a server (8),
characterized in that it can be accessed via the web (7);
and

[0033] iv) An electrocardiographic signal visualization

software characterized in that it allows real time visual-

ization of the information gathered from the patient in at

least one mobile device (9) or a computer (10).
[0034] The ability to integrate this system into a simple,
lightweight, comfortable and safe device, with both physical
and technological use by patients and medical specialists
result in a valuable product of a high-knowledge, the result of
investigations framed in a continuous line of technological
development.
[0035] Continuing with FIG. 1, the device of the present
invention initiates the information capture system based on
the heart function obtained through conventional electrodes
(2) which are fixed to the patient’s body (1) placed at different
established places, while remaining alert to the appearance of
a cardiac event or heart disease.
[0036] Cardiac functions obtained by the information cap-
ture system are captured by the processing and analyzing
system located in the non-invasive portable device (5), which
analyzes the patient’s cardiovascular behavior. The process-
ing and analyzing system located in portable non-invasive
device (5) consists of a signal acquisition system which when
detecting an abnormality, immediately enables the recording
equipment and, in real time, through a global system for
mobile communications and mobile phones, through the
wireless data communication network (6) that sends the infor-
mation to the Specialized Center for Cardiovascular Moni-
toring (cardiologist) so that said specialist finds out what
happened and can act immediately, either advising the patient
(1), their families or even providing support and advice on
clinical management. The wireless data communication net-
work (6) of the present invention comprises a GPS tracking
chip (4) for georeferencing the device (5) and the location of
the patient (1).
[0037] The present invention has the ability to autono-
mously detect various types of cardiac abnormalities, includ-
ing: locks, bradyarrhythmias, supraventricular tachycardia,
atrial flutter, atrial fibrillation, supraventricular ventricular
tachycardia, ventricular flutter and ventricular fibrillation, the
latter being difficult to detect due to the QRS complex con-
figuration which is the shape of the electrocardiographic sig-
nal lacking regular patterns.
[0038] Given the process of capturing the electrocardio-
graphic signals is measured at skin level as extracellular
potentials, the present invention sorts interfering factors that
arise when working with bioelectric potentials and low volt-
age levels of the electrocardiographic signals. Interference is
one of the factors that can alter the data obtained from the
electrocardiographic signal, giving the possibility of errone-
ous or inadequate diagnoses. Therefore, to eliminate interfer-
ence factors is one of the key parameters that requires a design
that minimizes noise generated by electronic components,
GPS and wireless communication systems. This is achieved
by a specific provision of these elements, as detailed below,
and its calibration and proper choosing using concepts
defined from engineering and allowing the electrocardio-
graphic signal to be processed and analyzed without diffi-

culty.
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[0039] Inthis regard, the present invention’s hardware con-
templates the features which allow the sorting of interference
signals generated by the cellular networks. Given the above,
the signal acquisition system located in the non-invasive por-
table device (5) consists of several elements for filtering and
amplifying, as well as an energy rerouting system as a pro-
tection precaution against transient and defibrillation shocks.
The hardware of the present invention includes Analog/Digi-
tal (A/D) converters, a microprocessor, USART and SPI
serial communication devices, input and output ports and
Flash drives. Furthermore, to detect different anomalies, the
present invention has developed algorithms based on random
behavior signal analysis tools in order to detect chaotic sig-
nals.

[0040] Referring to FIGS. 1 and 2, the non-invasive por-
table device (5) comprises: (i) a non-invasive cardiac event
signal acquisition system; (ii) a system for digital storage and
processing of such electrocardiographic signals which is
functionally connected to the non-invasive electrocardio-
graphic signal events acquiring system; (iii) a communica-
tions system between the digital processing signals diagnos-
tic system and a wireless communication network for direct
transmission of such electrocardiographic signals (15); (iv) a
power system (16) for the device’s energy supply (5); and (v)
a global geo GPS (17) system.

[0041] In another aspect of the present invention, the por-
table non-invasive device (5) is characterized in that the non-
invasive signal electrocardiographic events signal acquisition
system comprises: at least three electrodes (2) for the elec-
trocardiographic signals acquisition of which will connect
directly to the patient’s skin (1); an electrocardiographic sig-
nal amplifier functionally connected to said electrodes; a
copper wire or other information conductor connection
means material (11) between the electrodes and the electro-
cardiographic signals amplifier (12); at least one analog filter
of said electrocardiographic signals (13) and a processing
system equipped with a microcontroller (14).

[0042] Referring to FIG. 3, a portable non-invasive elec-
tronic device (5) is shown, which is characterized in that the
digital signal processing module further comprises: a micro-
controller (19) for signal processing comprising at least one
32-bit ARM architecture processor; at least one signal ampli-
fier (20) functionally connected to said microcontroller (19);
at least one capacitor (21) to filter out noise in the electrocar-
diographic signals obtained, functionally connected to said
amplifier (20), wherein the capturing or sampling rate of said
signals is at least 1 kHz; at least one quartz crystal (22) for
generating electrical signals on a time basis, which in pre-
ferred embodiments may be 18 MHz, functionally connected
to said microcontroller (19); at least one capacitor (23) for the
signal noise control functionally connected to said microcon-
troller (19); at least one capacitor (24) for filtering noise
signals, functionally linked to said quartz crystal (22); at least
one capacitor (25) to filter electrical noise signals, function-
ally linked to the electric supply system (26); at least one
group of resistances to control the current, functionally con-
nected to the microcontroller (27), to the amplifiers (28) and
to previously mentioned electrical system power supply (29);
at least one flash drive (30) of SPI Bus communication (31)
with the microcontroller for storing said electrocardiographic
events.

[0043] Referring to FIG. 2, the portable noninvasive device
(5), characterized in that the communication module further
comprises: a modem for a mobile integrated data communi-
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cation system for the transmission of data through a wireless
network (15); and a GPS positioning system (17) which
locates the patient’s (1) position, wherein said patient is car-
rying the noninvasive portable device (5); a Bluetooth module
for wireless transmission of data over short distances (18).
The events detected by the digital signal processing module
as well as the patient’s position are transmitted using the
modem for mobile communication. The Bluetooth module is
used for reading the signal at close range.

[0044] In another aspect of the present invention, the con-
necting means (11) between the electrodes (2) and the afore-
mentioned signals electrocardiographic amplifier (12) are
characterized in that said means comprise: aluminum cables,
copper cables, zinc cables or wires made from alloys between
these metals which allow the transfer of said electrocardio-
graphic signal.

[0045] Referring to FIG. 4, the steps of the method of the
present invention for monitoring, storing, remotely commu-
nicating and providing alarms of electrocardiographic events
in patients, which is noninvasive and provides direct data
transfer via a system of mobile data communication, Blue-
tooth and GPS reception, are shown, which method is char-
acterized in that it comprises the following steps:

[0046] 1) (100) placing at least three electrodes (2) on a
patient’s body (1) for the acquisition of electrocardiographic
signals;

[0047] 1i) (101) connecting said electrodes to the non-inva-
sive portable device (5), placed on any part of the body, for
acquiring, processing, storing and transmitting ECG signals
from said patient (102);

[0048] 1ii) (103) turning said portable non-invasive device
on, by activating the before mentioned electrical feeding sys-
tem and waiting for it to start its operation;

[0049] iv) (106) entering a set of adequate configuration
parameters for operating said portable non-invasive device,
which comprises at least: the patient’s maximum and mini-
mum allowable heart rates, the pre-recording and post-re-
cording time of said electrocardiographic signals which indi-
cate the amount of data stored after the event, and the device’s
1D (108);

[0050] v)allowing for the patient (1) to carry on with his or
her daily life routine while the portable non-invasive device
(5) acquires, diagnoses, stores and transfers said electrocar-
diographic signals by a mobile data communication system
(15), Bluetooth (18) and GPS location (17); allows the recep-
tion of said electrocardiographic signals by a physician or
specialist, through a device which comprises mobile phones
(9), computers (10) or any personal computing device or tool.
[0051] In yet another aspect of the present invention, the
portable acquisition, processing, storing, diagnosis, remote
transmission and electrocardiographic alarm events system in
patients, is able to detect at least § cardiac conditions selected
from the group comprising: ventricular fibrillation, locks,
brady arrhythmias, atrial supraventricular tachycardia, atrial
flutter, atrial fibrillation, supraventricular ventricular tachy-
cardia, ventricular flutter. This is achieved through the imple-
mentation of a software system that predicts changes in the
frequency, rhythm variations, QRS duration and RR pauses
identifying cardiac period. To detect heart disease, the non-
invasive portable system (5) collects electrocardiographic
activity through electrodes (2). It then analyzes the frequency
of each heartbeat in the form of'its recorded electrical signal.
There are a number of parameters such as the minimum time
between pulses to determine a case of tachycardia. The sys-
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tem continuously analyzes the measured variable against the
programmed parameters. In the case of detecting that the
variable exceeds the limit set by a parameter, such as heart
rate is above 180 beats per second, the computer goes into
discoverable mode. In said mode, it verifies that the anoma-
lous variable was correctly measured; in which case the fail-
ure or abnormality event is generated. It is worth noting that
these parameters are programmable on the device by the
physician according to the needs of the patient who wears it.
[0052] Every type of heart disease has a specific presenta-
tion and recurrence which is indicated in the internal device
parameters. These parameters involve an increase, decrease
or absence of the heart rate, the non-appearance of an
expected signal, the distortion of an electrocardiographic sig-
nal or the absence of a portion of the electrocardiographic
signal.

[0053] The device is off when connected to the patient
through the three electrodes placed at points in his or her chest
at the location established by the skill of the art as appropriate
area for placement, as understood by a physician or other
persons of skill in the art. The device is then placed in a pouch,
pocket or the like and activated. When the device is turned on,
it first establishes a connection to the database platform where
it requests a configuration profile. The server validates the
encrypted information sent by the device (username and pass-
word). If the device is not in the database server, it will not be
recorded and login to the database is not allowed. The device
of the present invention operates with pre-event and post-
event time parameters by default. If the device is registered in
the database, a set of specific pre-event time and post-event
time are sent back. Pre-event and post-event times are those
indicating the amount of information recorded before and
after a cardiac event. It is also possible to define specific
parameters for each cardiac event based upon medical judg-
ment. For example, a tachycardia is diagnosed when the heart
rate (pulse) exceeds 220 beats per minute.

[0054] Then, the device enters an infinite loop where the
cardiac signal generated by the patient is captured, filtered
and amplified by the circuits. This signal is converted into a
sequence of digital values which are continuously processed
using algorithms that identify outliers. For example, the time
difference between the two values of peaks of the QRS signal,
corresponding to the heartbeat, can be analyzed as the differ-
ence in the number of digits between the two largest positive
values present in the digital sequence. This value should be
continuous and regular and should lie within specific ranges
determined by a physician according to the patient wearing it;
or show gradual changes, not sudden, in time. A sudden
change is considered as such when the error exceeds a param-
eter defined by the physician and can be programmed accord-
ing to the patient’s condition. A sudden change, for example,
is when a measurement sequence had 200 digits between the
two largest positive values and the following measured
sequence was only 100, which means that in the end there was
a 50% change in the pulse.

[0055] If the heart rate exceeds 220 beats per minute, the
device switches into event mode. The first thing it does is store
the pre-event signal according to the specified time in its
memory. It then continues to store the post-event signal for
the indicated time in its memory. When the device already has
the full signal stored in the memory, the latest GPS geo-
referenced coordinate and the date and time when it happens
is captured. With this data, it forms a data packet containing:
time and date, data and GPS coordinates.
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[0056] If there is no wireless connection at the time, the
packet is stored in a non-volatile memory. When the connec-
tion is restored, the data is sent to the database located on a
remote computing device. If there is a connection, the data is
immediately sent to the database located on a remote com-
puting device. Also, as appropriate, the attending physician
may be contacted with an SMS message if it is as such
programmed, or by some other means, about the occurrence
of the event.

[0057] In the remote computing device, the signal and the
registered coordinate is stored. As such, a specialist or a
suitable person can immediately or at any time check the
captured signal and decide the medical action to be taken for
the patient.

[0058] It should be understood that the present invention is
not limited to the described and illustrated embodiments, for
as it will be apparent to one skilled in the art, variations and
possible modifications which do not depart from the spirit of
the invention, which is only found defined by the following
claims.

1. A real time portable electrocardiographic diagnostic sys-
tem in patients, characterized in that it comprises:

a. an electrocardiographic signals acquisition system;

b. adigital processing and storing system of electrocardio-

graphic signals;

c. awireless communication system that transfers informa-
tion of the electrocardiographic signals to a communi-
cations network;

d. an electrocardiographic signals display system; and

e. a data processing software that is hosted on a server
which can be remotely accessed.

2. The system of claim 1, wherein the electrocardiographic

signals acquisition system comprises:

a. at least three electrodes for acquiring the electrocardio-
graphic signals which attach to the skin of a patient;

b. an electrocardiographic signal amplifier functionally
connected to said electrodes;

c. at least one analog filter for adapting said electrocardio-
graphic signals;

d. a power module as an energy supply of the device; and

e. aconnection means between the electrodes and the elec-
trocardiographic signal amplifier.

3. The system of claim 1, wherein the storage and the
digital electrocardiographic signal processing system further
comprises:

a. At least one microcontroller for signal processing;

b. At least one signal amplifier functionally connected to

said microcontroller;
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c. At least one capacitor to filter the noise in the obtained
electrocardiographic signals;

d. At least one quartz crystal to generate electrical signals
on a timely basis, and which is functionally connected to
said microcontroller;

e. A group of resistances to control the current, functionally
linked to the microcontroller, amplifiers and power sup-
ply module; and

f. at least one flash drive for storing such electrocardio-
graphic events.

4. The system of any of claim 1, wherein the communica-

tions module comprises:

a. A modem for transferring data via a cellular network;

b. At least one GPS system to send the patient location
information of; and

c. A Bluetooth module for wireless data transmission over
short distances.

5. The system of claim 2 wherein the connection means
between the electrodes and the electrocardiographic signals
amplifier are selected from the group comprising aluminum
wires, copper wires, zinc cables or alloys produced between
these metals which allow for the transfer of electrocardio-
graphic signals.

6. The system of claim 1, wherein the system is capable of
detecting at least 8 cardiac conditions selected from the group
comprising: ventricular fibrillation, blocks, brady arrhyth-
mias, atrial supraventricular tachycardia, atrial flutter, atrial
fibrillation, supraventricular tachycardia and ventricular flut-
ter.

7. The system of claim 1, wherein said system allows the
storage of the electrocardiographic signal along with the posi-
tioning coordinate for the online analysis and response of an
expert.

8. A method for diagnosing patients electrocardiographic
events in real time, comprising the following steps:

a. placing at least three electrodes of a portable diagnostic

system electrocardiographic events on any body part of
a patient;

b. activating the portable electric power system module;
and

c. setting the operation parameters of said portable non-
invasive device.

9. The method of claim 8, wherein the portable system
allows the delivery of electrocardiographic signals sent to an
external device from the group comprising mobile tele-
phones, computers, or any personal device or calculation tool.
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