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(54) SINGLE-USE ELECTRODE PATCH

(57) There is provided a method for measuring heart
activity of a person in a single-use electrode patch, the
method comprising: measuring the heart activity of the
person; displaying the heart activity of the person on the
basis of the measuring the heart activity; and broadcast-
ing at least one message enabling transfer of heart ac-

tivity data indicating the heart activity of the person from
the electrode patch to the one or more external devices,
wherein the broadcasting is performed while the heart
activity of the person is being measured and displayed
by the electrode patch.
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Description

TECHNICAL FIELD

[0001] The invention relates to single-use electrode
patches. More particularly, the present invention relates
to electrode patches for measuring and displaying heart
activity of a person.

BACKGROUND

[0002] Measuring vital signs of a person is common in
a hospital or in an ambulatory environment. Often the
number of persons is more than one or there may also
be a need to apply multiple devices to a single person or
a patient. As the number of monitoring devices increases,
the used system may become increasingly complex to
manage.
[0003] A disposable heart rate indicator is known from
US 2012/0136265 which is herein incorporated in its en-
tirety. However, as the number of electrode patches in-
creases, there may be a need to find solutions that en-
hance the usability of the system utilizing one or more
disposable heart rate indicators.

BRIEF DESCRIPTION

[0004] According to an aspect, there is provided the
subject matter of the independent claims. Some embod-
iments are defined in the dependent claims.
[0005] One or more examples of implementations are
set forth in more detail in the accompanying drawings
and the description below. Other features will be appar-
ent from the description and drawings, and from the
claims.

BRIEF DESCRIPTION OF DRAWINGS

[0006] In the following embodiments will be described
in greater detail with reference to the attached drawings,
in which

Figure 1A illustrates a single-use electrode patch ac-
cording to an embodiment;
Figure 1B illustrates a flow diagram of a method per-
formed by a single-use electrode patch;
Figure 2A illustrates a first side of a single-use elec-
trode patch and Figure 2B illustrates a second side
of the single-use electrode patch according to an em-
bodiment;
Figure 2C illustrates a block diagram of a single-use
electrode patch according to an embodiment;
Figure 3A illustrates a system according to an em-
bodiment;
Figure 3B illustrates a broadcast message according
an embodiment;
Figures 4A to 4C illustrate some embodiments;
Figure 5 illustrates states of a single-use electrode

patch according to some embodiments;
Figures 6A to 6B illustrate some embodiments;
Figures 7A to 7D illustrate some embodiments;
Figure 8 illustrates a system comprising a monitoring
device and a plurality of electrode patches according
to an embodiment; and
Figure 9 illustrates a block diagram according to an
embodiment.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0007] The following embodiments are exemplifying.
Although the specification may refer to "an", "one", or
"some" embodiment(s) in several locations of the text,
this does not necessarily mean that each reference is
made to the same embodiment(s), or that a particular
feature only applies to a single embodiment. Single fea-
tures of different embodiments may also be combined to
provide other embodiments.
[0008] Figure 1A shows a single-use electrode patch
10 for measuring heart activity of a person. The term
single-use means that in addition to being disposable,
the electrode patch 10 is intended to be used only once
and disposed after its use. So basically, once the single-
use electrode patch 10 is attached to a person for mon-
itoring the person and then removed once the monitoring
is stopped, the patch 10 may be discarded (i.e. not used
anymore). It is noted that reference hereinafter is made
simply to patch or patch 10. This is simply due to efficien-
cy reasons and such terms should be understood as re-
ferring to the single-use electrode patch 10. According
to some embodiments, the single-use electrode patch 10
is a disposable electrode patch 10. In some embodi-
ments, the patch 10 may be referred to as skin patch 10
as it may be used to monitor alternatively or additionally
other vital signs of the person than heart activity.
[0009] Referring to an embodiment of Figure 1A, the
patch 10 comprises a base 11. The base 11 may com-
prise material or materials such as thermoplastic polymer
(e.g. Acrylonitrile butadiene styrene (ABS)), thermoplas-
tic polyurethane (TPU), fabric, rubber, plastic and/or
leather. The base 11 may give the patch 10 a form that
makes the patch 10 attachable to body tissue of a person.
Thus, the base 11 may be made of one or more materials
depending on the use case. According to an embodi-
ment, the patch 10 is configured to be stretchable and/or
elastic. For example, if the base 11 comprises stretchable
and/or elastic material, the patch 10 may be stretchable
and/or elastic. This may allow the patch 10 to have dif-
ferent attachment options when attached to a person (i.e.
there may be, for example, different size persons: chil-
dren and adults, which may require different place-
ments). Such feature may increase the suitability of the
same size patch 10 for monitoring persons having differ-
ent dimensions. It may be especially beneficial to make
the patch 10 stretchable and/or elastic such that it may
be elongated in longitudinal direction as then the distance
between two or more electrodes 12-14 may be increased,
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or decreased if first elongated. However, in some em-
bodiment, the patch 10 is not necessarily stretchable or
elastic.
[0010] As already indicated above, the patch 10 com-
prises at least two electrodes 12-14 for measuring heart
activity of a person. In Figure 1A, three electrodes are
shown, but any two of the shown three would be enough
for the measurement. However, using more than two
electrodes 12-14 may enhance the measurement by
making it more reliable. The electrodes 12-14 may be
made of and/or comprise electrically conductive material.
In an embodiment, the electrodes are wet electrodes,
e.g. AgCl Electrocardiogram (ECG) -electrodes. The
electrodes 12-14 may be disposed on an electrode foil,
such as Polyethylene terephthalate (PET) foil.
[0011] In an embodiment, the size of the electrically
exposed part of the electrodes is no more than 20 mm
in diameter. In another embodiment, the dimensions of
the electrically exposed part of the electrodes are no
more than 20 millimeters (mm) x 20 mm. In an embodi-
ment, the electrically exposed part is substantially round.
In such case the diameter of the electrically exposed part
may be no more than 20 mm in some embodiments. The
electrically exposed part may refer to part of the elec-
trodes that is visible and configured to be in contact with
the body tissue of the person (e.g. skin of the person).
[0012] The patch 10 may further comprise a display
unit 20, 50 configured to display heart activity of the per-
son on the basis of the measurements by the at least two
electrodes 12-14. Thus, the electrodes 12-14 and the
display unit 20, 50 may be electrically connected to each
other via conductor element(s). There may be additional
components therebetween, such as one or more
processing units which are configured to determine or
calculate heart activity parameter or value (e.g. heart
rate, heart rate variation) based on the measurements
by the at least two electrodes 12-14 and configured to
cause the display unit 20, 50 to indicate or display the
heart activity (e.g. the heart activity parameter or value)
to the user.
[0013] In an embodiment, the display unit 20, 50 com-
prises a display 20. In an embodiment, the display unit
20, 50 comprises one or more light emitting elements 50
(e.g. light emitting diodes (LEDs)). Light emitting ele-
ments 50 may also be referred to as light emitters 50. In
some embodiments, the patch 10 comprises both the
display 20 and the light emitting elements 50. It is further
noted that the display 20 may be based on, for example,
LED technology. In some embodiments, the display 20
is a liquid crystal display (LCD). It is later described in
more detail how the display unit 20, 50 displays or indi-
cates different measurement results or values and pa-
rameter determined on the basis of measurement data.
[0014] Still referring to Figure 1A, the patch 10 further
comprises a communication circuitry 40. The communi-
cation circuitry 40 may enable wireless communication
between the patch 10 and one or more external devices.
The communication may be unidirectional, bidirectional

and/or multidirectional. However, in an embodiment, the
communication circuitry 40 at least supports wireless
broadcasting.
[0015] The patch 10 may further comprise a controller
30 (may also be referred to as a controller circuitry 30).
The controller 30 may be electrically connected to the at
least two electrodes 12-14. Thus, the controller 30 may
obtain measurement data using the at least two elec-
trodes 12-14. Hence, when the patch 10 is attached to
the body tissue of the person, the controller 30 may obtain
measurement data (e.g. heart activity measurement da-
ta) of the person using the at least two electrodes 12-14.
The controller 30 may then process the obtained meas-
urement data. For example, a heart activity parameter or
value (e.g. heart rate, heart rate variation) may be calcu-
lated on the basis of the measurement data. The control-
ler 30 may further be electrically connected to the display
unit 20, 50 (i.e. to the display and/or to the element(s)
50), and thus the heart activity parameter or value may
be displayed to the user. In general, the patch 10 may
comprise conductor element(s) (e.g. wiring) to connect
the different elements 12-14, 40, 30, 20, 50 to each other
such that the measurement data may be obtained, proc-
essed and further displayed in one form or another. Elec-
trically connecting such elements to each other, when
the used elements and their functions are described, may
be clear to a skilled person.
[0016] Further, the electrode patch 10 comprises a
power source 19. Power source 19 may be configured
provide operating power to the electrodes 12-14, to the
communication circuitry 40, to the controller 30, and to
the display unit 20, 50. Hence, also the power source 19
may be electrically coupled to the elements of the patch
10 which require operating power in order to work.
[0017] The patch 10 may further comprise an amplifier
operatively connected (i.e. electrically connected) to the
at least two electrodes 12-14. The amplifier may be re-
ferred to as an ECG amplifier, for example. The amplifier
may be configured to receive and amplify signals re-
ceived from the electrodes 12-14. Thus, heart activity
measurement and results may further be enhanced.
[0018] It is further noted that the amplifier, the controller
30, the display unit 20, 50 and/or communication circuitry
or circuitries 40 may be comprised in a Printed Circuit
Board Assembly (PCBA). Thus, the patch 10 may com-
prise the PCBA comprising at least one of the describe
elements of the patch 10.
[0019] Additionally, the patch 10 may further comprise
a protective liner 90 or liners. Such protective liner 90
may be configured to be removed before attaching the
patch 10 to the person. The patch 10 may comprise an
adhesive element (e.g. adhesive layer). Thus, in storage,
the adhesive layer may remain in operational state for
longer periods of time as the adhesive may not exten-
sively evaporate during storage. Once the protective lay-
er 90 is removed, the adhesive layer becomes visible,
and thus the patch may be attached to the person. In an
embodiment, the adhesive layer is situated between the
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base 11 and the removable protective liner 90. However,
it could be situated on one or more edge areas of the
patch 10. However, it may be beneficial to attach the
electrodes 12-14 to the body tissue using adhesive in the
area of the electrodes 12-14 in order to obtain more re-
liable connection and thus more reliable results. In some
embodiments, the protective liner 90, also referred to as
storage cover, may extend over at least one edge of the
base 11. This may enable the protective liner 90 to be
removed easily. In an embodiment, the protective liner
90 comprises at least one perforation or opening 92. The
opening 92 may be situated on a part of the protective
liner 90 that extends over the edge area of the base 11,
as shown in Figure 1A.
[0020] Figure 1B illustrates a flow diagram according
to an embodiment. Referring to Figure 1B, a single-use
electrode patch may measure heart activity of a person
(step 110); display the heart activity of the person on the
basis of the measuring the heart activity (step 120); and
broadcast at least one message enabling transfer of
heart activity data indicating the heart activity of the per-
son from the single-use electrode patch to the one or
more external devices, wherein the broadcasting is per-
formed while the heart activity of the person is being
measured and displayed by the single-use electrode
patch (step 130). Thus, the heart activity data may be
broadcasted at the same time or simultaneously with the
measuring and displaying the heart activity.
[0021] According to an embodiment, said single-use
electrode patch is the patch 10.
[0022] Such solution enables each of one or more
patches 10 to first of all measure and display at least
some heart activity of a person. Such functionality, as
described, may be known from US2012/0136265. How-
ever, wireless connectivity enables measured data to be
transmitted to external device(s). However, performing
pairing (i.e. forming a device pair utilizing bidirectional
communication) between each patch 10 of the system
and a monitoring device, used to monitor data from each
patch 10 (e.g. attached to person(s) (e.g. patients)), may
require an excessive amount of radio resources which
are not always available. For example, some radio com-
munication technologies do not support pairing with more
than one device. Thus, the monitoring device could only
receive data from one patch 10, and possible other patch-
es 10 would need to be monitored via the display units
20, 50. Such is not very efficient nor in the best interest
of patient safety. Hence, the proposed solution provides
a clear benefit over the known solutions by transmitting
broadcast message(s) and at the same time continuing
to measure and display the measured data. This allows
(1) each patch 10 to be monitored using only one moni-
toring device and (2) enables the patches 10 to still indi-
cate the measurement results using the local display unit
20, 50. So even if the option (1) fails (e.g. broadcast mes-
sage does not reach the monitoring device), the option
(2) is still available, and if option (1) works, the monitoring
personnel do not need to be right next to the monitored

person all the time or move between persons.
[0023] Let us then look closer on some embodiments
of the proposed solution. Figures 2A to 2C illustrate some
embodiments. Referring first to Figure 2A, a first side of
the patch 10 is illustrated. The protective liner 90 is not
shown in Figure 2A, but could be used. That is, Figure
2A may illustrate the patch 10 in a situation where the
protective liner 90 is removed, for example. Alternatively,
it may be situated on a second side of the patch 10, and
thus may not be visible (and not extend over the edge
area(s). Otherwise, the patch 10 of Figure 2A may be
similar to that illustrated and described with respect to
Figure 1A.
[0024] Going in a bit more detail, according to an em-
bodiment, the electrodes 12-14 are fixedly situated at the
base 11. That is, the electrodes 12-14 may be installed
to the base 11 by means of adhesive or sewing, for ex-
ample. The electrodes 12-14 may be at least partially
visible on the second side (shown in Figure 2B) of the
patch 10, such that they may contact the body tissue
when the patch 10 is used.
[0025] According to an embodiment, the display unit
20, 50 are situated at the base 11. For example, they
may be fixedly installed to the base 11. The display unit
20, 50 may be fixed such that they are at least partially
visible on the first side of the patch 10. This may mean
that the display unit 20, 50 may be integrated in the base
11. That is, when the patch 10 is attached to the body
tissue, the display unit 20, 50 may be visible and thus
able to display information according to measurements.
[0026] According to an embodiment, the controller 30
and/or the communication circuitry 40 are situated at the
base 11. For example, they may be fixedly installed to
the base 11. For example, the controller 30 and/or the
communication circuitry 40 may be disposed within the
base 11. Thus, these parts 30, 40 may be protected
against external forces as they may be situated totally
within the base, for example.
[0027] Referring to Figure 2B illustrating the second
side of the patch 10 (i.e. opposite side to the first side
shown in Fig. 2A), the electrodes 12-14 may now be seen
on the base 11. According to an embodiment, the patch
10 comprises at least two electrodes 12-14 configured
to perform ECG measurements (e.g. electrodes 12 and
14). According to an embodiment, the patch 10 compris-
es an electrode 13 configured to drive current to coun-
teract common mode voltage variations (i.e. act as a
Right Leg Drive -electrode).
[0028] According to an embodiment, the patch 10 fur-
ther comprises at least one temperature sensor 60. The
at least one temperature sensor 60 may be situated at
least partially within the base 11. One suitable position
may be the position of the third electrode 13 used to drive
current to counteract common mode voltage variations.
For example, the temperature sensor 60 may be inte-
grated in the base 11 under the electrode 13. However,
it may also be configured to contact the body tissue in
some embodiments. The at least one temperature sensor
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60 may be located at the electrodes 12, 14 alternatively
or additionally in some embodiments. The at least one
temperature sensor 60 may be configured to measure
body temperature of the person. Thus, e.g. temperature
data 350 may be produce by the patch 10.
[0029] According to an embodiment, the at least two
electrodes 12-14 are configured to measure respiration
rate of the person. This may be performed simultaneous-
ly as the heart activity measurement. Similarly, the res-
piration rate measurements may be processed by the
controller 30 in order to determined or calculate respira-
tion rate of the person based on the measurements. The
respiration rate measurement may be based on imped-
ance pneumography.
[0030] Still referring to Figure 2B, the patch 10 further
comprises an oxygen saturation measurement unit 80
comprising a first light emitter 84, a second light emitter
86 and a light detector 82. For example, the light emitters
84, 86 may be LEDs. The light detector 82 may be con-
figured to detect light. For example, the light detector 82
may be a photodetector or a matrix detector. The light
emitters 84, 86 may be configured to emit light on a first
and second frequency areas respectively. That is, the
first light emitter 84 may be configured to emit light having
a first wavelength and the second light emitter 86 may
be configured to emit light having a second wavelength.
The first and second wavelengths may be different. That
is, the color of light emitter by the emitters 84, 86 may be
different. When the patch 10 attached to the person (e.g.
patient), the emitters 84, 86 may emit light towards the
body tissue (e.g. skin) of the person. The emitter light
may travel within the tissue. At least some of the light
may further propagate back towards the light detector 82
which may be configured to detect the light propagated
in the tissue. Based on detected light by the detector 82,
the controller 30 may determine oxygen saturation of the
person. Thus, oxygen saturation data may be produced
and/or the oxygen saturation may be displayed, for ex-
ample. Oxygen saturation may be determined based on
how much of the light having different wavelengths is
received. That is, saturated blood may reflect light having
a different wavelength than unsaturated blood. The light
emitters 84, 86 and the detector 82 may be situated on
the same side of the patch 10. The oxygen saturation
measurement unit 80 may also be referred to as pulse
oximetry unit 80 (as it is shown in Figure 2C), for example.
[0031] Referring to Figure 2C illustrating a block dia-
gram of the patch 10, the patch 10 may comprise at least
some of the elements described already above with ref-
erence to Figures 1A-2B. According to an embodiment,
the communication circuitry 40 is configured to provide
the electrode patch 10 data communication capability ac-
cording to Bluetooth standard(s). Thus, the communica-
tion circuitry 40 may support Bluetooth Low Energy (BLE,
sometimes referred to as Bluetooth Smart) and/or Blue-
tooth 5.0. According to an embodiment, the communica-
tion circuitry 40 is configured to provide the electrode
patch 10 data communication capability according to

Bluetooth, Wireless Local Area Network (WLAN), ANT,
ANT+, and/or any other suitable communication technol-
ogy. However, Bluetooth may be especially suitable for
the broadcasting function (e.g. Bluetooth 4.2 or Bluetooth
5.0).
[0032] According to an embodiment, the electrode
patch 10 comprises a first wireless circuitry 42 realizing
Bluetooth communication capability and/or any other
communication capability described above. Further, the
electrode patch 10 may comprise a second wireless cir-
cuitry 44 realizing communication capability according to
different communication standard(s) compared with the
Bluetooth. One example of this may be electromagnetic
induction -based communication. Example of such com-
munication may be Near Field Communication (NFC) or
some other communication method according to Radio
Frequency Identification (RFID) specifications. For ex-
ample, the first wireless circuitry 42 may be configured
to perform the broadcasting the at least one message
and the second wireless circuitry 44 may be configured
to receive configuration message(s) from external de-
vice(s). The configuration message(s) may have an ef-
fect on the function of the patch 10 (e.g. what data is
broadcasted and/or when).
[0033] According to an embodiment, the electrode
patch 10 further comprises at least one memory 230. The
at least one memory 230 may comprise software 232
implementing the functionality of the electrode patch 10.
In an embodiment, the at least one memory 230 com-
prises a database 234 for storing measurement and/or
configuration data. For example, heart activity data, tem-
perature data, oxygen saturation data and/or respiration
rate data may be stored into the memory 230 (e.g. in the
database 234). So measurements by the at least two
electrodes 12-14 the at least one temperature sensor 60,
and/or the oxygen saturation measurement unit 80 may
be obtained by the controller 30. The controller may proc-
ess the measurements into data characterizing the
measurements. The data or at least some of the data
may be, for example, stored into the memory 230. Addi-
tionally or alternatively, the data or at least some of the
data may be displayed using the display unit 20, 50. Ad-
ditionally or alternatively, the data or at least some of the
data may be transmitted using the communication cir-
cuitry 40 (e.g. the first wireless circuitry 42).
[0034] According to an embodiment, the patch 10 com-
prises a user interface 220. The user interface may com-
prise the display unit 20, 50 and/or one or more buttons
or keyboards. For example, a touch-screen display can
be utilized. The user interface 220 may be used to trigger
some functionalities on the electrode patch 10. For ex-
ample, the patch 10 may be turned on or off using the
user interface 220. For example, the broadcasting the at
least one message may be initiated using the user inter-
face 220 (e.g. move from block 402 to block 408 of Figure
4A by pressing a button of the user interface 220). Addi-
tionally, the broadcasting may be stopped using the same
interface. That is, the patch 10 may start broadcasting
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according to a user input via the user interface 220. That
is, the patch 10 may stop broadcasting according to a
user input via the user interface 220.
[0035] According to an embodiment, the patch 10 com-
prises the pulse oximetry unit 80 (also referred to as ox-
ygen saturation measurement unit). The unit 80 may
comprise the emitters 84, 86 and the detector 82. Let us
then look at some embodiments shown in Figures 3A to
3B. Referring first to Figure 3B, the at least one message
broadcasted by the patch 10 may be referred to as at
least one broadcast message 320.
[0036] According to an embodiment, the broadcast
message 320 comprises heart activity data 330 of the
person. The heart activity data 330 may represent heart
activity of the person measured using the at least two
electrodes 12-14.
[0037] In an embodiment, the heart activity data com-
prises at least one of heart rate data 332 and heart rate
variability data 334.
[0038] In an embodiment, the broadcast message 320
comprises patch identifier 322. The patch identifier may
enable the patch 10 to be identified among a plurality of
patches that may also perform broadcasting.
[0039] In an embodiment, the broadcast message 320
comprises respiration rate data 340. The respiration rate
data 340 may represent respiration rate of the person
measured using the at least two electrodes 12-14.
[0040] In an embodiment, the broadcast message 320
comprises temperature data 350. The temperature data
350 may represent body temperature of the person
measured using the at least one temperature sensor 60.
[0041] In an embodiment, the broadcast message 320
comprises oxygen saturation data 380. The oxygen sat-
uration data may indicate or represent oxygen saturation
of the person measured using the oxygen saturation
measurement unit 80.
[0042] In an embodiment, the patch 10 determines
medical status of the person at least on the basis of the
measuring the heart activity. The determination may be
based on the heart activity data, the respiration rate data,
oxygen saturation data and/or the temperature data. In
an embodiment, the broadcast message 320 comprises
person status data 370. I.e. the at least one broadcasted
message may comprise data indicating the determined
medical status of the person (i.e. the person status data
370). Alternatively or additionally, the display unit 20, 50
may indicate the status of the person. E.g. the display
unit 20, 50 may indicate a warning if status of the person
is determined, by the controller 30, to be critical.
[0043] The person status data, transmitted and/or dis-
played, may indicate the status of the person. Status of
the person may comprise indicating that the person is
OK or not OK, for example. For example, if heart rate is
too low or too high, the status may be not OK. In such
case the patch 10 may trigger an alarm which may be
displayed on the display unit 20, 50 or on the monitoring
device 300.
[0044] In an embodiment, the patch 10 determines sta-

tus of the patch 10. Status of the patch 10 may be indi-
cated using the at least one broadcasted message. Ad-
ditionally or alternatively, the display unit 20, 50 may in-
dicate the status. In an embodiment, the broadcast mes-
sage 320 comprises patch status data 360 indicating the
status of the patch 10. For example, the status of the
patch 10 may indicate battery level (i.e. power source
status) and/or are the electrodes 12-14 connected prop-
erly. For example, the status may comprise indicating
whether or not the patch 10 is able to perform the meas-
urements. For example, if at least one of the electrodes
12-14 is not properly connected, the light emitter(s) 50
may so indicate (e.g. red light). However, if the electrodes
are properly connected and the measurement may be
performed, the light emitter(s) 50 may so indicate (e.g.
green light). Similarly, the light emitter(s) 50 may indicate
whether or not the radio of the patch 10 is active or not
(e.g. broadcasting is on or off). For example, the patch
status data may comprise remaining and/or passed op-
erating time of the patch 10. For example, the patch sta-
tus data may comprise a data packet counter indicator
(e.g. how much data is broadcasted and/or transmitted).
For example, the patch status data may comprise indi-
cation about noise.
[0045] According to an embodiment, the broadcast
message 320 comprises patch identifier 322, heart ac-
tivity data 330, respiration rate data 340, temperature
data 350, oxygen saturation data 380, patch status data
360, and/or person status data 370.
[0046] In an embodiment, a first broadcast message
320 and a second broadcast message 320 are broad-
casted subsequently. The first and second broadcast
messages may comprise same type of data (e.g. heart
rate), but possibly indicate a different value (i.e. heart
rate changes between measurements). However, it may
be possible that the first and second broadcast messages
comprise different type of data. E.g. one broadcast mes-
sage comprises heart activity data and the other respi-
ration rate data. Thus, there may be different broadcast
messages each comprising a different data fields, where-
in each data field indicates a certain data field -specific
parameter. For example, one data field is associated only
with heart activity data. For example, another data field
is associated only with respiration rate data. Similar logic
may apply to all parameter or values indicated in the
broadcast message 320 of Figure 3B.
[0047] Referring to Figure 3A, a system comprising at
least one patch 10 and a monitoring device 300 is shown.
The system may comprise a plurality of patches 10. The
patches 10 may be attached to one or more persons. I.e.
there can be a plurality of patches attached to only one
person 2. The person 2 may be an accident victim at an
accident site, a patient at home or at a hospital, for ex-
ample. The broadcasting the at least one message may
be implemented with the radio waves 392, 394, wherein
each patch 10 may independently broadcast data. The
monitoring device 300 may comprise a wireless commu-
nication circuitry configured to receive the broadcasted
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message (s). Further, the monitoring device 300 may
comprise a display 310 configured to display received
data (i.e. received broadcasted message(s)) associated
with patch 10 or patches 10. That is, the monitoring de-
vice 300 may display data 302-306 received from each
patch 10 of the system. Thus, for example, heart activity
data, temperature data, oxygen saturation data, and/or
respiration rate data associated with a first patch may be
displayed on the display 310 using a specific information
element 302. Similarly, heart activity data, temperature
data, oxygen saturation data, and/or respiration rate data
associated with a second patch may be displayed on the
display 310 using another specific information element
304. This may apply to all patches 10 from which data is
received (e.g. N number of patches and N number of
specific information elements 302-306, wherein N de-
notes a positive integer number). The specific information
elements may be displayed on one view of the display
and/or on a plurality of views. E.g. each patch 10 may be
associated with a specific view such that data associated
with only one patch is displayed at a time. For example,
there may be a general view displaying all the patches
and associated data. If one patch is selected, a more
detailed view may be displayed, for example. For exam-
ple, the overall view of all patches may simply indicate
patch identifier and person status, whereas the detailed
view may display heart activity data, respiration rate data,
temperature data, oxygen saturation data, patch status
and/or person status data.
[0048] Figures 4A to 4C illustrate some embodiments.
Referring to Figure 4A, in block 402 the patch 10 may
perform measurements and display the measurement
data via the display unit 20, 50. Such data may comprise
heart activity data, respiration rate data, oxygen satura-
tion data, and/or temperature data, for example. The
patch 10 may receive a control signal from an external
device (e.g. the monitoring device 300) (block 404),
wherein the broadcasting of the at least one message
(block 406) is initiated in response to receiving the control
signal. That is, the monitoring device 300 may transmit
the control signal in block 404 which the patch 10 may
receive and thus initiate the broadcasting. In block 408,
the patch 10 may thus measure and display the data and
further, at the same time, broadcast the at least one mes-
sage 408. Hence, the monitoring device 300 may be able
to receive the broadcasted at least one message. The
control signal may be received via a wireless switch (e.g.
NFC or similar switch). For example, a reed switch can
be used, wherein the control signal may be understood
as caused by a magnetic field of the monitoring device
300. So the control signal is not necessarily transmitted
via air-interface, but it may be caused by an external de-
vice.
[0049] According to an embodiment, the broadcasting
the at least one message is performed using the first
wireless communication circuitry 42 of the patch 10. The
control signal (block 404) may be received using the sec-
ond wireless communication circuitry 44 of the patch 10,

wherein the second wireless communication circuitry 44
may utilize electromagnetic induction -based communi-
cation. So the broadcasting may be initiated using an
NFC switch, for example. In an embodiment, the broad-
casting is performed according to Bluetooth standards.
So, the at least one message may be referred to as at
least one Bluetooth advertising message.
[0050] In an embodiment, the monitoring device 300
transmits a control signal to the patch 10 causing the
patch 10 to stop the broadcasting. I.e. move from block
408 to block 402. Hence, the patch 10 may receive control
signal(s) that either trigger the broadcasting or stop the
broadcasting.
[0051] Referring to Figure 4B, the monitoring device
300 may be configured to receive the broadcasted at
least one message (block 412). It may be that the mon-
itoring device 300 does not receive or successfully de-
codes all the messages, but only some due to interfer-
ence or some other unideal conditions. However, it may
listen certain radio band(s) to receive the broadcasted
message(s). The monitoring device 300 comprises, in an
embodiment, a Bluetooth circuitry. In an embodiment,
the monitoring device comprises NFC circuitry or similar
electromagnetic induction -based communication circuit-
ry.
[0052] In block 414, the patch 10 may receive a con-
nection request from the external device (e.g. the moni-
toring device) in response to the broadcasting the at least
one message (block 408 of Figure 4A). In block 416, the
patch 10 may cause, on the basis of the connection re-
quest, establishment of at least one communication link
between the patch 10 and the external device. In block
418, the patch 10 may transmit heart activity data indi-
cating heart activity of the person via the at least one
communication link to the external device. The commu-
nication link may be additionally or alternatively utilized
to transmit respiration rate data, oxygen saturation data,
person status data, patch status data, and/or tempera-
ture data, for example. Any data that can be broadcasted
(i.e. broadcast message 320) can also or alternatively be
transmitted via the at least one communication link uti-
lizing unidirectional communication. In general, using the
communication link(s) larger amount of data can be
transmitted compared with using the broadcasting. Ex-
amples of different data may be seen in an embodiment
of Figure 6A.
[0053] In an embodiment, the heart activity data trans-
mitted via the at least one communication link comprises
ECG data. ECG data may comprise, for example, ECG
curve or curves. ECG data may require more radio re-
sources than transmitting simply heart rate or heart rate
variation data. Thus, it may be especially beneficial to
establish the communication link(s) to transfer the ECG
data from the patch 10 to the monitoring device 300. For
example, let us consider a situation where the patch 10
broadcasts heart activity data comprising heart rate. The
user of the monitoring device 300 may view the heart
rate of the person (i.e. patient) on the monitoring device
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300 as the monitoring device 300 may receive the one
or more broadcasting messages indicating the heart rate.
The user may decide that more detailed heart activity
data is required. Hence, the monitoring device 300 may
be used to transmit the connection request to the patch
10 and the communication link may be formed. Thus, the
more detailed heart activity data (i.e. comprising ECG
data, and possibly heart rate data and/or heart rate var-
iation data) may be transferred using the communication
link.
[0054] In an embodiment, once the ECG data is trans-
mitted to the monitoring device, the at least one commu-
nication link is closed, and the patch 10 may resume nor-
mal operation. The normal operation may refer to either
block 402 or block 408. For example, once the ECG data
is transmitted, the patch 10 may determine that the at
least one communication link is not needed anymore,
and resume to perform operations of block 402 or block
408.
[0055] Referring to an embodiment of Figure 6B, the
patch 10 may detect at least one predetermined event
(block 602); and as a response to said detecting, initiate
measuring and storing ECG data of the person for a pre-
determined time (block 604). In block 606, the patch 10
may either using existing communication link or after re-
ceiving the connection request and establishing the con-
nection (blocks 414, 416) transmit the ECG data to the
monitoring device 300. So, the memory 230 of the patch
may comprise ECG data from one or more periods,
wherein at least some or all ECG data may be transmitted
from the memory 230 to the monitoring device 300. The
at least one predetermined event of block 602 may com-
prise receiving the connection request from the monitor-
ing device. Hence, when the connection request is re-
ceived, the patch 10 may start measure and store ECG
data for a certain time period. Once measurement is per-
formed for said time period, the ECG data may be trans-
mitted to the monitoring device 300. Other events may
include detecting, by the controller, a certain medical con-
dition based on measurements using the at least two
electrodes 12-14, the oxygen saturation measurement
unit 80 and/or temperature sensor 60. For example, if
heart rate, oxygen saturation, or temperature of the per-
son is too low or too high, the ECG data measurement
and storing may be triggered.
[0056] According to an embodiment, the ECG data is
measured and stored for a predetermined time (e.g.
15-30 seconds) in block 604.
[0057] According to an embodiment, the monitoring
device 300 requests the ECG data to be measured and
stored for a certain time. The patch 10 may then measure
and stored the ECG data for said certain time and then
transmit said ECG data to the monitoring device 300.
[0058] Referring to Figure 4C, in block 402 the patch
10 may measure and display measurement data. The
patch 10 may obtain a control input (block 424) that caus-
es the patch 10 to start broadcasting (block 426) while
still continuing to measure and display measurement da-

ta. The control input may be a user input via the user
interface 220 and/or a control signal from an external
device, for example. In some embodiment, a person sta-
tus condition, determined by the controller 30, may initi-
ate the broadcasting. The broadcasting may be config-
ured to continue for a predetermined time (e.g. 5, 10 or
60 seconds). Once the predetermined time has passed,
the patch 10 may stop broadcasting (block 428) and
resume to only measurement and displaying operations
(block 432). However, the broadcasting may also be
stopped if a connection request is received from an ex-
ternal device (block 430). This may be beneficial as the
broadcasting may be unnecessary for the time period
when the communication link(s) are used for data trans-
fer. Once the required or requested data is transmitted
to the external device, the patch 10 may continue to per-
form operations of block 432. In some embodiments, the
block 432 comprises also the broadcasting. This may be
beneficial when moving from block 430 to block 432.
[0059] Let us then look at an embodiment of Figure 5
illustrating the described functionalities from a little bit
different respective. Referring to Figure 5, the patch 10
may be configured to be in a stand-alone mode 510 once
the patch is activated. The activation may happen in re-
sponse to removing the protective liner 90 from the patch
10. In an embodiment, the activation of the patch 10 is
performed in response to removing a pin of the patch 10.
The pin may be coupled with the power source 19, for
example. Thus, when the pin is removed, the power
source 19 may be activated or electrically connected to
form an electric circuit with the elements of the patch 10
(e.g. electrodes 12-14, display unit 20, 50, controller 30,
communication circuitry 40, temperature sensor 60, ox-
ygen saturation measurement unit 80). The pin may be
a part of the protective liner 90 or a separate of the pro-
tective liner 90. When the patch 10 is activated it may
automatically turn on. Additionally, it may start to meas-
ure and display the measurement data (e.g. heart activity
data). The first wireless circuitry 42 may be inactive (i.e.
turned off) to conserve energy. In case the second wire-
less circuitry 44 is used, it may be configured to be active
in case an active circuitry is used in order to receive con-
trol signals. However, the second wireless circuitry 44
may also be passive (e.g. passive NFC tag) which is ac-
tivated via external energy. Thus, it may not necessarily
require energy from the power source 19.
[0060] In response to fulfilling a first entering condition
512, the patch 10 may enter and operate in a broadcast-
ing mode 520. In broadcasting mode 520, the patch 10
may perform actions of block 408, for example. Thus,
when the first entering condition 512 is met, the first wire-
less circuitry 42 may be activated (i.e. radio is active 500
meaning that e.g. the Bluetooth may be active) and the
broadcasting may start. The first entering condition 512
may be fulfilled if, for example, NFC signal is received or
a user input via pushbutton of the user interface 220 is
detected. Thus, for example, BLE advertising mes-
sage(s) are configured to be transmitted, by the patch
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10, for a predetermined time. The BLE advertising mes-
sages may comprise any of the data indicated in Figure
3B.
[0061] In response to fulfilling a second entering con-
dition 522, the patch 10 may enter and operate in a data
transfer mode 530 in which, for example, ECG data is
transmitted from the patch 10 to the external device (e.g.
monitoring device) using at least one unidirectional com-
munication link between said devices. I.e. the patch 10
may be paired with the monitoring device 300 for the data
transfer. The data transfer may also utilize BLE commu-
nication including scan responses and scan requests, for
example. The second entering condition 522 may be ful-
filled if a connection request (e.g. ECG data request) is
received from the monitoring device 300 by the patch 10.
The connection request may be received via the first wire-
less circuitry 42, for example. The patch 10 may leave
the data transfer mode 530 and return to broadcast mode
520 if a second leaving condition 524 is fulfilled. For ex-
ample, the data transfer mode may be exited once the
requested ECG data is transmitted to the monitoring de-
vice 300. During both the broadcasting mode and the
data transfer mode, the measuring and displaying the
heart activity data, respiration rate data, oxygen satura-
tion data, and/or temperature data may continue by the
patch 10. Thus, the measured data may be displayed at
the same time on the monitoring device 300 and on the
patch 10. In the mode 530 any of the data indicated in
an embodiment of Figure 6A may be transferred from the
patch 10 to the monitoring device 300. The transferred
data may depend on the data requested by the monitoring
device 300 using the connection request (e.g. block 414).
[0062] It is also noted that the monitoring device 300
may obtain and display data associated with a plurality
of patches 10 at the same time. The data may be obtained
via broadcasted messages and/or via one or more com-
munication links associated with one or more patches.
So, the monitoring device 300 may be paired with one or
more of patches 10 and at the same time receive broad-
cast message(s) from other devices.
[0063] The patch 10 may exit or leave the broadcasting
mode 520 and return to stand-alone mode 510 if a first
leaving condition 514 is fulfilled. For example, this may
happen if the predetermined time (e.g. 5 seconds) has
passed or if a connection termination signal is received
from the monitoring device 300. In response, the first
wireless circuitry 42 may be turned off or deactivated to
conserve energy. In an embodiment, the passing of pre-
determined time (e.g. 5 seconds) does not trigger the
leaving condition 514 if an acknowledgement (ACK) sig-
nal or message is received from the monitoring device
300 within said predetermined time period. Receiving
such ACK message or signal may trigger the predeter-
mined time period to restart. The ACK message or signal
may be broadcasted by the monitoring device 300, for
example, and thus each patch within range may receive
it. ACK message may simply state that the monitoring
device 300 is listening for broadcasted messages, and

thus the patches 10 with active radio should continue the
broadcasting. ACK message does not necessarily mean
that the broadcasted message, by the patch 10, is re-
ceived by the monitoring device 300. Actually, the patch-
es 10 may broadcast the message(s) regardless whether
or not the messages are received or not. For example,
each broadcast message may indicate heart rate or some
other measurement result or status for a certain time pe-
riod (or single measurement result). Thus, even if one or
more measurement results are not received by the mon-
itoring device 300, the system may operate in a reliable
manner, as the patches 10 may display the measure-
ments or statuses on the display units 20, 50 and the
monitoring device 300 may still receive at least some of
the messages. So for example, if time between transmis-
sions of two subsequent broadcast messages is 1 sec-
ond and if one of three broadcast messages is not re-
ceived, the time gap may increase from 1 second to 2
seconds between measurement data. So, the monitoring
device 300 may still be able to display relevant informa-
tion.
[0064] Figures 7A to 7C illustrate some placement op-
tions for the patch 10 according to some embodiments.
As described, according to an embodiment, the patch 10
is stretchable and/or elastic such that it allows the patch
to be extended longitudinally in order to allow different
patch placements. In Figure 7A, an aVF connection may
be shown, wherein the electrode 12 may provide nega-
tive electrode placement and the electrode 14 may pro-
vide positive electrode placement.
[0065] In Figure 7B, a V1 connection may be shown,
wherein the electrode 12 may provide negative electrode
placement and the electrode 14 may provide positive
electrode placement.
[0066] In Figure 7B, a V5 connection may be shown,
wherein the electrode 12 may provide negative electrode
placement and the electrode 14 may provide positive
electrode placement.
[0067] It needs to be understood that there may be a
plurality of different connection options of which the V1,
V5 and aVF are only few examples. As the patch 10 may
be stretched, the different placement options may be en-
abled. For example, pregnant women may require the
patch 10 to be able to stretch. Another example may be
bra or bras used by women. In order to have the elec-
trodes connected to the body tissue and such that the
bras does not need to be removed (e.g. for chastity rea-
sons), the patch 10 may be extended such that the elec-
trodes 12, 14 are situated on different sides of the bras
when attached to the skin of the person. There are nu-
merous such examples, where the stretch and/or elastic
properties may come handy.
[0068] The stretch and/or elastic properties of the
patch 10 may derive from used materials. For example,
the patch 10 may comprise rubber and/or elastic fabric
or textile. In general, the base may be made of elastic
material(s) or comprise elastic material.
[0069] Figure 7D illustrates an embodiment. Referring
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to Figure 7D, in addition or alternative to the patch 10
comprising elastic and/or stretchable material, the patch
10 may comprise a plurality of cuts 710 enabling the patch
10 to be extended (i.e. longitudinally extended). Prefer-
ably the plurality of cuts 710 are situated between the
electrodes 12 and 14 such that the distance between the
two may be increased. When the patch 10 is longitudi-
nally stretched, the cuts 710 may further open and thus
extend the patch 10. Electrical connection between the
elements that are situated on different sided of the cuts
710 may be achieved using wiring that is situated be-
tween the cuts 710 (i.e. circulates between the cuts). An-
other way may be to use conductive material in the base
11 at least in the area of the cuts 710. Thus, the base 11
may be a so called smart fabric or textile.
[0070] Let us further discuss the person status data
370 and related functionalities of the patch 10. In an em-
bodiment, the patch 10 may be configured to monitor the
measured data (e.g. heart activity data, respiration rate
data, oxygen saturation data, and/or temperature data)
and trigger an alarm signal if heart activity data of the
person fulfills certain criterion or criteria. For example,
the alarm signal may be triggered if heart rate of the per-
son exceeds a certain threshold. That is, the heart rate
is equal to and/or over a certain threshold (e.g. upper
threshold). For example, the alarm signal may be trig-
gered if heart rate of the person is equal to or below a
certain another threshold (e.g. lower threshold). For ex-
ample, if the patch 10 determines asystole and/or ar-
rhythmia the alarm signal may be triggered. For example,
the alarm signal may be triggered if body temperature of
the person exceeds a certain threshold. That is, the tem-
perature is equal to and/or over a certain threshold (e.g.
upper threshold). For example, the alarm signal may be
triggered if the temperature of the person is equal to or
below a certain another threshold (e.g. lower threshold).
For example, the alarm signal may be triggered if respi-
ration rate of the person exceeds a certain threshold.
That is, the respiration rate is equal to and/or over a cer-
tain threshold (e.g. upper threshold). For example, the
alarm signal may be triggered if the respiration rate of
the person is equal to or below a certain another threshold
(e.g. lower threshold).
[0071] The alarm signal may cause a local alarm (i.e.
at the device 10 using the display unit 20, 50 or one or
more speakers of the user interface 220) and/or the alarm
signal may cause an alarm indication to be transmitted
to the monitoring device using the broadcasted mes-
sage(s) or via the at least one communication link (i.e.
when the patch 10 is paired with the monitoring device
300). The alarm indication or signal may be comprised
in the person status data 370, for example. As described,
the person status comprising the alarm(s) may also be
stored to the memory 230 and transmitted to the moni-
toring device 300 when connection or broadcasting is
available (i.e. radio is activated). This may not pre-empt
local alarm(s).
[0072] In an embodiment, the triggered alarm signal

causes the predetermined event of block 602 to be trig-
gered or fulfilled. Thus, if the alarm signal is triggered,
the ECG data measurement and storing may be initiated
(block 604), and possibly transmitted to the monitoring
device 300 (block 606).
[0073] In an embodiment, the display 20 is configured
to display different measurement data in round robin way.
That is, heart activity data, temperature data, respiration
rate data, oxygen saturation data, person status data,
and/or patch status data may be displayed using a round
robin process.
[0074] Figure 8 illustrates yet another embodiment. In
Figure 8, a system comprising a plurality of patches 10
(e.g. 10A, 10B, 10C) and monitoring device 300 is shown.
Referring to Figure 8, in some embodiments, the patches
10 transmit (e.g. broadcast) data to the monitoring device
300. The monitoring device 300 may receive at least
some of the broadcasted data and display it on its display.
For example, displayed data may be associated with a
patch such that the patch ID or patient ID (i.e. identifier)
is shown with the data. The display data may comprise
any data described in the various examples and embod-
iments above. For example, displayed data 810, by the
monitoring device 300, for patch 10A may comprise heart
activity 812, temperature 814, respiration rate 816,
and/or oxygen saturation 818. For example, displayed
data 820, by the monitoring device 300, for patch 10B
may comprise heart activity 822, temperature 824, res-
piration rate 826, and/or oxygen saturation 828. For ex-
ample, displayed data 830, by the monitoring device 300,
for patch 10C may comprise heart activity 832, temper-
ature 834, respiration rate 836, and/or oxygen saturation
838. There can be more than one patch per patient and
more than three patches in the system.
[0075] According to an embodiment, the monitoring
device 300 is configured to determine a risk parameter
or score (e.g. early warning score) based on received
data from a patch 10. That is, the risk parameter may be
determined or calculated per person or per patch. The
risk parameter determination may be based on the data
received from the patch 10. For example, the risk param-
eter may be calculated based on heart activity data, tem-
perature data, respiration rate data and/or oxygen satu-
ration data. The risk parameter may be an estimation
about the state of the person in the future. E.g. will the
person be in OK condition after a certain time period. On
the other hand, the risk parameter may indicate the cur-
rent estimated state of the measured person. In a way it
may be understood that the risk parameter or score is an
estimation about the degree of illness of the person that
is being measured that is based on the received data
from the patch used to measure the person. The risk
parameter calculation may be based on broadcasted da-
ta and/or data received via established communication
link(s).
[0076] According to an embodiment, the monitoring
device 300 indicates the risk parameter with a risk indi-
cator 819, 829, 839. I.e. one risk indicator may indicate
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the risk parameter of a person or a patch. According to
an embodiment, the monitoring device 300 performs an
alarm based on the determined risk parameter. The
alarm may comprise transmitting an alarm signal and/or
outputting sound or visual output.
[0077] According to an embodiment, the risk parame-
ter is determined based on at least two of the following:
heart activity data, temperature data, respiration rate da-
ta, and oxygen saturation data. However, it may be ben-
eficial to use more than two of the described to acquire
even more accurate results.
[0078] Figure 9 illustrates yet another embodiment.
Referring to Figure 9, the patch 10 may acquire an input
to initiate a training mode (block 902). The input may be
received via user interface of the patch 10 and/or via
wireless communication with an external device (e.g. the
monitoring device 300). In response to acquiring said in-
put, the patch 10 may prevent measurements by the sin-
gle-use electrode patch 10 (block 904). That is, the heart
activity measurement, temperature measurement, res-
piration rate measurement and/or oxygen saturation
measurement may be prevented. This may additionally
mean that such measurement(s) is stopped if it already
has started. Hence, the patch 10 may not measure any
vital parameters of the person when the training mode is
initiated.
[0079] In block 906, the patch 10 may receive simula-
tion data from an external device. E.g. from the monitor-
ing device 300 that may have also initiated the training
mode on the patch 10. The patch 10 may then display
and broadcast at least one vital parameter of a simulated
person on the basis of the received simulation data (block
908). That is, the simulated data received from the ex-
ternal device may take the place of the measurement
data (e.g. heart activity data (including heart rate and/or
heart rate variability), respiration rate data, temperature
data, patch status data, person status data, oxygen sat-
uration data and/or ECG data). Thus, the external device
may simulate patient conditions to the patch 10. Such
may be very beneficial when training ambulatory person-
nel, for example.
[0080] In an embodiment, in block 908, the patch 10
relays simulation data received in block 906.
[0081] In an embodiment, said external device trans-
mitting the simulation data to the patch 10 is different
than the monitoring device 300. Thus, the monitoring de-
vice 300 may also be used by the training personnel and
said external device by a teacher, for example. Said ex-
ternal device may be, for example, a computer, tablet
computer or a smart phone, to name a few examples. In
any case, said external device is an electronic device
capable of wireless communication with the patch 10 or
patches. It needs to be noted that the simulated condi-
tions may be transmitted to a plurality of patches, thus
simulating one or more persons.
[0082] In an embodiment, the patch 10 indicates that
the training mode is active on the display unit 20, 50. This
may happen in response to block 902, for example.

[0083] In an embodiment, the acquiring the training
mode input (block 902) causes the patch to enter the
training mode permanently.
[0084] In an embodiment, the simulation data compris-
es an ECG label associated with a certain ECG curve.
The ECG curve may not be transferred among the sim-
ulation data. However, the patch 10 may transmit the
ECG label in the training mode instead of the ECG data
transmitted in the situations described above. The mon-
itoring device 300 may then receive the ECG label and
fetch a corresponding or associated ECG curve from its
memory or from a database. Thus, the monitoring device
300 may display the associated ECG curve on its display
on the basis of the ECG label.
[0085] It further needs to be noted that the simulation
data may replace all the measurements performed by
the patch 10, when the patch 10 is in the training mode
initiated by the input of block 902. Hence, the embodi-
ments described above may also be applicable to the
training mode, wherein the measurement data is re-
placed by the simulation data. In an embodiment, the
patch 10 or patches that are in the training mode may be
referred to as slave devices and the external device pro-
viding the simulation data may be referred to as a master.
[0086] In an embodiment, the patch 10 further acquires
an input to initiate operation mode when in the training
mode. Accordingly, the patch 10 may then be configured
to perform measurements as was described, for exam-
ple, in Figure 1B. Accordingly, the training mode may be
exited.
[0087] As used in this application, the term ’circuitry’
refers to all of the following: (a) hardware-only circuit im-
plementations, such as implementations in only analog
and/or digital circuitry, and (b) combinations of circuits
and software (and/or firmware), such as (as applicable):
(i) a combination of processor(s) or (ii) portions of proc-
essor(s)/software including digital signal processor(s),
software, and memory(ies) that work together to cause
an apparatus to perform various functions, and (c) cir-
cuits, such as a microprocessor(s) or a portion of a mi-
croprocessor(s), that require software or firmware for op-
eration, even if the software or firmware is not physically
present. This definition of ’circuitry’ applies to all uses of
this term in this application. As a further example, as used
in this application, the term ’circuitry’ would also cover
an implementation of merely a processor (or multiple
processors) or a portion of a processor and its (or their)
accompanying software and/or firmware.
[0088] In an embodiment, at least some of the proc-
esses described in connection with Figures 1A to 9 may
be carried out by an apparatus comprising corresponding
means for carrying out at least some of the described
processes. Some example means for carrying out the
processes may include at least one of the following: de-
tector, processor (including dual-core and multiple-core
processors), digital signal processor, controller, receiver,
transmitter, encoder, decoder, memory, RAM, ROM,
software, firmware, display, user interface, display cir-
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cuitry, user interface circuitry, user interface software,
display software, circuit, antenna, antenna circuitry, and
circuitry. In an embodiment, the at least one processor,
the memory, and the computer program code form
processing means or comprises one or more computer
program code portions for carrying out one or more op-
erations according to any one of the embodiments of Fig-
ures 1A to 9 or operations thereof.
[0089] According to yet another embodiment, the ap-
paratus carrying out the embodiments comprises a cir-
cuitry including at least one processor and at least one
memory including computer program code. When acti-
vated, the circuitry causes the apparatus to perform at
least some of the functionalities according to any one of
the embodiments of Figures 1A to 9, or operations there-
of. As explained above, the patch 10 may comprise the
controller 30. The controller 30 may be realized using the
at least one processor and the at least one memory in-
cluding the computer program code. However, in some
embodiments, the controller 30 may be realized using a
specific circuity, such as one or more Application Specific
Integrated Circuitries (ASICs), which may be configured
to perform the functions of the patch 10 accordingly.
[0090] The techniques and methods described herein
may be implemented by various means. For example,
these techniques may be implemented in hardware (one
or more devices), firmware (one or more devices), soft-
ware (one or more modules), or combinations thereof.
For a hardware implementation, the apparatus(es) of em-
bodiments may be implemented within one or more ap-
plication-specific integrated circuits (ASICs), digital sig-
nal processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), processors, control-
lers, microcontrollers, microprocessors, other electronic
units designed to perform the functions described herein,
or a combination thereof. For firmware or software, the
implementation can be carried out through modules of
at least one chip set (e.g. procedures, functions, and so
on) that perform the functions described herein. The soft-
ware codes may be stored in a memory unit and executed
by processors. The memory unit may be implemented
within the processor or externally to the processor. In the
latter case, it can be communicatively coupled to the
processor via various means, as is known in the art. Ad-
ditionally, the components of the systems described
herein may be rearranged and/or complemented by ad-
ditional components in order to facilitate the achieve-
ments of the various aspects, etc., described with regard
thereto, and they are not limited to the precise configu-
rations set forth in the given figures, as will be appreciated
by one skilled in the art.
[0091] Embodiments as described may also be carried
out in the form of a computer process defined by a com-
puter program or portions thereof. Embodiments of the
methods described in connection with Figures 1A to 9
may be carried out by executing at least one portion of
a computer program comprising corresponding instruc-

tions. The computer program may be in source code
form, object code form, or in some intermediate form,
and it may be stored in some sort of carrier, which may
be any entity or device capable of carrying the program.
For example, the computer program may be stored on a
computer program distribution medium readable by a
computer or a processor. The computer program medium
may be, for example but not limited to, a record medium,
computer memory, read-only memory, electrical carrier
signal, telecommunications signal, and software distri-
bution package, for example. The computer program me-
dium may be a non-transitory medium, for example. Cod-
ing of software for carrying out the embodiments as
shown and described is well within the scope of a person
of ordinary skill in the art. In an embodiment, a computer-
readable medium comprises said computer program.
[0092] Even though the invention has been described
above with reference to an example according to the ac-
companying drawings, it is clear that the invention is not
restricted thereto but can be modified in several ways
within the scope of the appended claims. Therefore, all
words and expressions should be interpreted broadly and
they are intended to illustrate, not to restrict, the embod-
iment. It will be obvious to a person skilled in the art that,
as technology advances, the inventive concept can be
implemented in various ways. Further, it is clear to a per-
son skilled in the art that the described embodiments
may, but are not required to, be combined with other em-
bodiments in various ways.

Claims

1. A method for measuring heart activity of a person in
a single-use electrode patch, the method compris-
ing:

measuring the heart activity of the person;
displaying the heart activity of the person on the
basis of the measuring the heart activity; and
broadcasting at least one message enabling
transfer of heart activity data indicating the heart
activity of the person from the electrode patch
to the one or more external devices,
wherein the broadcasting is performed while the
heart activity of the person is being measured
and displayed by the electrode patch.

2. The method of claim 1, wherein the at least one mes-
sage comprises heart activity data of the person.

3. The method of any preceding claim, further compris-
ing:

determining medical status of the person at least
on the basis of the measuring the heart activity,
wherein the at least one message comprises da-
ta indicating the determined medical status of

21 22 



EP 3 357 410 A1

13

5

10

15

20

25

30

35

40

45

50

55

the person

4. The method of any preceding claim, further compris-
ing:

determining status of the electrode patch,
wherein the at least one message comprises da-
ta indicating the determined status of the elec-
trode patch.

5. The method of any preceding claim, further compris-
ing:

receiving a control signal from an external de-
vice, wherein the broadcasting of the at least
one message is initiated in response to receiving
the control signal.

6. The method of claim 5, wherein the broadcasting the
at least one message is performed using a first wire-
less communication circuitry of the electrode patch,
and wherein the control signal is received using a
second wireless communication circuitry of the elec-
trode patch, the second wireless communication cir-
cuitry utilizing electromagnetic induction -based
communication.

7. The method of any preceding claim, further compris-
ing
receiving a connection request from an external de-
vice in response to the broadcasting the at least one
message;
causing, on the basis of the connection request, es-
tablishment of at least one communication link be-
tween the electrode patch and the external device;
and
transmitting, by the electrode patch, heart activity
data indicating heart activity of the person via the at
least one communication link to the external device.

8. The method of claim 7, wherein the heart activity
data transmitted via the at least one communication
link comprises electrocardiography data.

9. The method of any preceding claim, further compris-
ing:

detecting at least one predetermined event; and
as a response to said detecting, initiating meas-
uring and storing electrocardiography data of
the person for a predetermined time.

10. The method of any preceding claim, further compris-
ing:

measuring at least one of respiration rate of the
person, temperature of the person, and oxygen
saturation of the person.

11. The method of any preceding claim, further compris-
ing:

initiating the broadcasting the at least one mes-
sage in response to obtaining a control input,
wherein the at least one message is configured
to be broadcasted for a predetermined time.

12. The method of claim 11, further comprising:

stopping the broadcasting if a connection re-
quest is received from an external device or if
the predetermined time has passed; and
in response to the stopping the broadcasting,
continuing to measure and display the heart ac-
tivity of the person.

13. The method of any preceding claim, further compris-
ing:

acquiring an input to initiate a training mode;
in response to acquiring said input, preventing
measurements by the single-use electrode
patch;
receiving simulation data from an external de-
vice; and
displaying and broadcasting at least one vital
parameter of a simulated person on the basis of
the received simulation data.

14. A single-use electrode patch comprising means for
performing all the steps of a method according to
any preceding claim 1 to 13.

15. A system comprising:

a plurality of single-use electrode patches ac-
cording to claim 14;
a monitoring device comprising means for wire-
lessly receiving and displaying measurement
data from the plurality of electrode patches.
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