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(7) ABSTRACT

A bra for measuring a physiological signal from a body of
a user wearing the bra comprises first and second front
portions, or bra cups portions. The bra also comprises first
and second side wings, wherein the first side wing is coupled
with the first front portion and the second side wing is
coupled with the second front portion. In addition the bra
comprises a measuring device and/or at least two electrodes,
where the measuring device or at least one electrode is
arranged to a module, and the module forms at least a basis
of the first side wing of the bra or even the first side wing of
the bra as its entirety.
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A BRA FOR MEASURING A
PHYSIOLOGICAL SIGNAL

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Finnish
Patent Application No. 20175416, filed May 9, 2017, incor-
porated herein in its entirety.

TECHNICAL FIELD

[0002] The invention relates to a bra for measuring a
physiological signal, advantageously an electrical signal
from a body of a user wearing the bra. In addition, the
invention relates to a method for manufacturing the bra.

BACKGROUND

[0003] A measuring of physiological signals, such as ECG
for heart rate detection, is commonly known by using e.g.
dry (i.e. water moistened) electrodes integrated into sports
bra. In the sports bra the mids of the electrodes are typically
located about 10 cm from the body midline on the left and
right side of the body just under the bra cups. In addition, the
physiological signals can also be measured using e.g. the dry
electrodes integrated into womens daily worn bra.

[0004] There are however some disadvantages relating to
the known prior art, such as that majority of the current daily
worn bra or leisure bra models have little or no fabric under
the cups that could incorporate the measurement electrodes
to similar positions as in the sports bra. In the sports bra
there is often an elastic underband which has space for
sensors and measuring electronics. However, this approach
cannot be used in the daily worn bra, because daily worn bra
should typically be skin-tight and comfortable for worn
whole day so in other words there is no space for additional
sensor package or the like under the cups.

[0005] Furthermore additional disadvantages are also
related to the known prior art, where the electric components
are integrated into or onto the structure of the garment, such
as the bra, at a manufacturing stage of the garment. Very
often the garment manufacturer needs to manufacture and
install one electric component to a certain location, another
electric component to another location and provide suitable
power and signal lines between the components. Thus the
garment manufacturer needs to have also knowledge also
about the field of electronics. Other possibility is that the
manufacturer sends a semi-finished garment, such as the bra,
to an electronic component manufacturer, who manufactures
the components and installs them into or onto the semi-
finished garment and again sends the semi-finished garment
with the installed electronic components to the garment
manufacturer for the finishing stage.

[0006] In addition designing of the electronic components
raises often numbers of special issues which are not always
very clear for the manufacturers of the garments, such as the
bra manufacturer. Furthermore there is a disadvantage relat-
ing to recycling of the garments after their lifetime, because
they includes electronic components with materials, like
metals and especially heavy metals used in electronic com-
ponents and batteries, which should be recycled separately
from the garment material, like textile or fabric. For example
the components integrated into the structure of the bra might
be very difficult to find and remove.
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SUMMARY

[0007] An object of the invention is to alleviate and
eliminate the problems relating to the known prior art.
Especially the object of the invention is to provide a bra for
measuring a physiological signal from a body of a user
wearing the bra so that electronics, especially electrodes and
conductive leads as well as also connectors can be integrated
to the bra structure easily and so that also the manufacturer
without any knowledge about the measuring technology can
manufacture the bra so that the measuring of the physiologi-
cal signals is possible and in addition so that there is no need
for example to send the semi-finished product to the expert
of the measuring technology field.

[0008] The object of the invention can be achieved by the
features of independent claims.

[0009] The invention relates to a bra for measuring a
physiological signal from a body of a user wearing the bra
according to claim 1. In addition the invention relates to a
manufacturing method of the bra according to claim Accord-
ing to an embodiment of the invention a bra for measuring
a physiological signal comprises first (left) and second
(right) front portions, such as bra cups (or at least imaginary
portions), and first (left) and second (right) side wings. The
first end of the left side wing is advantageously coupled with
the first front portion and the first end of the second side
wing with the second front portion. The second ends of the
side wings are extended so that they can be connected to
each other in the back side of the used during the use.
[0010] According to an embodiment the bra additionally
comprises a measuring device for measuring the physiologi-
cal signal from a body of a user wearing the bra. The
measuring device may comprise e.g. at least two electrodes,
where at least one electrode is arranged to the first side wing
of the bra.

[0011] Advantageously also another electrode is arranged
to the first side wing.

[0012] The measuring device may also comprise an opti-
cal, temperature, or strain gauge integrated to the first side
wing. The physiological signal to be measured is e.g. ECG
signal for heart rate detection, but can also be bioimpedance,
or EDA (electro dermal activity) (also known as GSR
(Galvanic Skin Response)) signal, for example.

[0013] According to an embodiment, the measuring
device or at least one electrode is arranged to a module,
where the module forms at least a basis of the first side wing
of the bra. The basis means according to an embodiment at
least a major portion of the side wing structure, whereupon
for example only a trim or stitching ribbon or other minor
portion can still be added for exaniple to support and fasten
the module to the structure of the bra. Advantageously the
major portion is at least 60%, more advantageously at least
70% and most advantageously more than 80% of the whole
side wing structure. In particularly the module is configured
to form at least a bearing structure or portion of the first side
wing of the bra. According to another embodiment the
module may form the first side wing of the bra as its entirety.
[0014] As an example the electrodes are as positive and
negative electrodes, and they are advantageously suitable for
measuring electric signal from the body of said used as the
physiological signal. According to an embodiment the first
electrode is a positive electrode and the second electrode is
a negative electrode and they are arranged to the first side
wing so that said first electrode is arranged between the
second electrode and the first front portion of the bra. In
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other words the positive electrode is arranged into the left
side wing next and close fabric just left to the left side cup
and negative electrode is integrated into the fabric that
extends over the left side of the body towards the back.

[0015] The bra advantageously comprises also conductive
lead material integrated to the first side wing material. The
lead material may be e.g. conductive fabric, which is lami-
nated to the first side wing. Advantageously the conductive
lead fabric does not bind the bra fabric and thereby allows
both materials to stretch and thus user comfort is retained.
The bra advantageously comprises also connectors and
leads, where the leads couple the electrodes and connectors
electrically together. According to the invention the connec-
tors and leads are both arranged to the first side wing. In
addition the bra comprises also a data measuring and/or
processing unit, transmitter and/or power source, which are
also advantageously arranged to the first side wing.

[0016] It is to be noted that the connectors, leads, mea-
suring, processing unit, transmitter and/or power source can
be arranged to a module. Also at least one electrode can be
arranged to the module. Advantageously the module is then
integrated to the bra as the first side wing or as a portion of
the first side wing. The module can be e.g. sewn or laminated
to the first side wing, but also other fixing method can be
applied.

[0017] The electrode used can naturally be any suitable
electrode, but according to an advantageous embodiment the
electrode used is a dry electrode. The using of the dry
electrode offers advantages namely there is no need to use
any conductive gel or even moisturising the sensor area for
enabling good electrical contact between the skin and the
electrode. Furthermore the dry electrode garment can be
washed. In addition it is to be noted that the invention is very
suitable also for a daily worn bra, where there is very limited
space for measuring devices and electrodes under the cups
area that could incorporate the measurement electrodes to
similar positions as in the sports bra.

[0018] The present invention offers advantages over the
known prior art, such as allowing elastic and comfort
measuring platform also for daily worn bra models, which
typically have little or no fabric under the cups that could
incorporate the measurement electrodes to similar positions
as in the sports bra. In addition the manufacturing is easy and
fast and reliable process even if the garment manufacturer
have no or minimal knowledge about the field of electronics.
Neither there is need for sending a half-finished garment,
such as the bra, to an electronic component manufacturer for
installing the electronic components and sending the half-
finished garment with the installed electronic components
back to the garment manufacturer for the finishing stage.
Moreover the recycling of the garments after their lifetime
is very easy, thanks for the current invention, namely the
electronics is very easy and fast to remove e.g. just cutting
the left side wing away, and in particularly in the embodi-
ment where the garment or bar does have the electronic
components in the module. In addition the manufacturing of
the seams is very easy, because all the measuring techniques
and the electronics can be built in a one textile module or
piece.

[0019] The exemplary embodiments presented in this text
are not to be interpreted to pose limitations to the applica-
bility of the appended claims. The verb “to comprise” is used
in this text as an open limitation that does not exclude the

May 14, 2020

existence of also unrecited features. The features recited in
depending claims are mutually freely combinable unless
otherwise explicitly stated.

[0020] The novel features which are considered as char-
acteristic of the invention are set forth in particular in the
appended claims. The invention itself, however, both as to
its construction and its method of operation, together with
additional objects and advantages thereof, will be best
understood from the following description of specific
example embodiments when read in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Next the invention will be described in greater
detail with reference to exemplary embodiments in accor-
dance with the accompanying drawings, in which:

[0022] FIG. 1 illustrates a principle of an exemplary bra
for measuring a physiological signal according to an advan-
tageous embodiment of the invention;

[0023] FIG. 2 illustrates an exemplary bra for measuring
a physiological signal with a module wing structure accord-
ing to an advantageous embodiment of the invention;

[0024] FIG. 3 illustrates an exemplary module wing struc-
ture for a bra for measuring a physiological signal according
to an advantageous embodiment of the invention; and

[0025] FIG. 4 illustrates another example of the bra for
measuring a physiological signal with a module wing struc-
ture according to an advantageous embodiment of the inven-
tion.

DETAILED DESCRIPTION

[0026] FIGS. 1 and 2 and 4 illustrate a principle of an
exemplary bra 100 for measuring a physiological signal
according to an advantageous embodiment of the invention,
where the bra 100 comprises first (left) 103 and second
(right) 104 front portions, where the bra cups locate. In
addition the bra comprises also first (left) 101 and second
(right) 102 side wings. As can be seen in the Figures the first
end of the left side wing 101 is coupled with the first front
portion 103 and the first end of the second side wing 102
with the second front portion 104. The second ends of the
side wings 101, 102 are extended so that they can be
connected to each other in the back side of the used during
the use.

[0027] The measuring device and/or the electrodes 105,
106 is/are arranged to the first 101 side wing of the bra. The
electrodes 105, 106 can be located such that a positive
electrode 105 is integrated into the fabric just left to the left
side cup 103. The negative electrode 106 is integrated into
the fabric that extends over the left side of the body towards
the back. The electrode location is next to the bra back
hook-loop mechanism 112. This electrode setup measures
nearly the same amplitude ECG as from the usual front
electrode positions, and can be used to detect heart rate
reliably. In order for the daily worn bra to be comfortable,
the side fabrics joining the cups and encircling the body need
to allow equal stretch. The conductive lead fabric can be
attached to the fabric using non-continuous heat bonding
membranes, which can be for example perforated material or
having through holes or punctures through the material
and/or attached only via spot-like locations (i.e. not attached
uniformly and continuously in every points).
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[0028] The bra comprises also conductive lead material
107 integrated to the first side wing 101 material. The bra
comprises also connectors 108 and leads 107 for electrically
coupling the electrodes 105, 106 and connectors 108. The
connectors and leads are both arranged to the first side wing
101, as can be seen in FIGS. 1, 2 and 3. In addition the bra
may also comprise a data measuring or processing unit 109,
transmitter 109 and/or power source 110, which are also
advantageously arranged to the first side wing 101.
[0029] FIGS. 2 and 3 illustrate an exemplary module wing
structure 111 for a bra 100 for measuring a physiological
signal according to an advantageous embodiment of the
invention, where it can be seen that the measuring devices
or electrodes 105, 106, connectors 108, leads 107 as well as
measuring and processing unit 109, transmitter 109 and/or
power source 110 can be arranged to the module 111. The
module 111 can form said first side wing 101 as such or a
portion of the first side wing 101, which can then be
integrated to the bra 100 as the first side wing 101 as such
or as a portion of the first side wing 101. The module 111 can
be integrated e.g. by sewing or laminating, and it can
comprise a suitable area, such as peripheral band or strip for
integration process.
[0030] FIG. 4 illustrates very similar bra construction for
measuring a physiological signal with a module wing struc-
ture according to an advantageous embodiment of the inven-
tion as is depicted in FIG. 2. In FIG. 4 it is still emphasized
that the module forms the bearing structure or major portion
of the first side wing of the bra, but still there might be a trim
or stitching ribbon 113 or other minor portion added for
example to support and fasten the module to the other
structure of the bra.
[0031] The invention has been explained above with ref-
erence to the aforementioned embodiments, and several
advantages of the invention have been demonstrated. It is
clear that the invention is not only restricted to these
embodiments, but comprises all possible embodiments
within the spirit and scope of the inventive thought and the
following patent claims.
[0032] The features recited in dependent claims are mutu-
ally freely combinable unless otherwise explicitly stated.
Especially it should be noted that the measuring device
located in the left side wing may comprise electrodes and
suitable leads and connectors, as well as other measuring
components.
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20. (canceled)

21. A bra comprising:

a measuring device for measuring a physiological signal

from a body of a user wearing said bra;

a first front portion and a second front portion;

a first side wing and a second side wings;

wherein the first side wing is coupled with the first front

portion and the second side wing is coupled with the
second front portion;

wherein said measuring device is arranged on a module;

and

wherein the module forms at least a basis of the first side

wing of the bra.

22. The bra of claim 21, wherein the measuring device is
at least two electrodes, where said at least two electrodes are
arranged to the first side wing.

23. The bra of claim 22, further comprising:

connectors and leads, said leads being arranged to couple

said at least two electrodes and connectors electrically
to each other, wherein said connectors and leads are
arranged into said first side wing.

24. The bra of claim 23, wherein said connectors and
leads are arranged to the module and wherein said module
is integrated to said bra as said first side wing.

25. The bra of claim 22, wherein said at least two
electrodes are arranged to a module and wherein said
module is integrated to said bra as said first side wing.

26. The bra of claim 22, wherein said at least two
electrodes are one of a dry or wet moistened electrode.

27. The bra of claim 21, further comprising:

a processing unit, transmitter, and power source arranged

into said first side wing.

28. The bra of claim 25, wherein said processing unit,
transmitter, and power source is arranged to the module, and
wherein said module is integrated to said bra as said first side
wing.

29. The bra of claim 21, wherein said bra is one of a daily
worn bra or leisure bra.

30. The bra of claim 21, wherein said bra is for measuring
electric signal from a body of a user wearing said bra, and
wherein the electric signal is at least one of an electrocar-
diogram signal for heart rate detection, bioimpedance, and
an electro dermal activity signal.

31. The bra of claim 21, wherein said measuring device is
at least one of optical, temperature, or strain gauge inte-
grated to the first side wing.

32. The bra of claim 21, wherein said module forms at
least a major portion of the first side wing of the bra.

33. A method for manufacturing a bra, said bra configured
for measuring a physiological signal from a body of a user
wearing said bra, the method comprising:

providing first and second front portions and a first and

second side wings, and coupling the first side wing with
the first front portion and the second side wing with the
second front portion;

providing a measuring device for measuring said physi-

ological signal; and

providing said measuring device to a module,

wherein the module forms at least a basis of the first side

wing of the bra.

34. The method of claim 33, wherein the measuring
device is at least two electrodes and the method further
comprising:
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providing said at least two electrodes to the first side wing
wherein a positive electrode is between a negative
electrode and the first front portion of the bra.

35. The method of claim 34, further comprising:

providing connectors and leads; and

coupling said at least two electrodes and connectors

electrically by said leads so that said connectors and
leads are arranged into said module, said module form-
ing said first side wing.

36. The method of claim 34, further comprising:

providing said connectors and leads to said module;

integrating said module to said bra as said first side wing.

37. The method of claim 36, further comprising;

providing a data measuring, transmitter, and power source

into said module, said module forming said first side
wing.

38. The method of claim 33, further comprising;

providing a data measuring, transmitter, and power source

into said module, said module forming said first side
wing.

39. The method of claim 33, wherein the measuring
device is at least two electrodes and the method further
comprising:

integrating said module to said bra as said first side wing.

40. The method of claim 33, wherein said module forms
the first side wing of the bra in its entirety.
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