wo 20187206853 A1 | 0E 00000 O OO0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
15 November 2018 (15.11.2018)

(10) International Publication Number

WO 2018/206853 Al

WIPO I PCT

(51) International Patent Classification:
A41C 3/00 (2006.01) A61B 5/024 (2006.01)

(21) International Application Number:
PCT/F12018/050353

(22) International Filing Date:

KR,KW,KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
09 May 2018 (09.05.2018) kind of regional protection available). ARIPO (BW, GH,
(25) Filing Language: English GM,KE, LR, LS, MW,MZ,NA,RW, SD, SL, ST, SZ, TZ,
s . . UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(26) Publication Language: English TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(30) Priority Data: EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
20175416 09 May 2017 (09.05.2017) FI MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
1 . . ) TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(71) Applicant: CLOTHING PLUS MBU OY [FI/FI]; KM, ML, MR, NE, SN, TD, TG).
Tehtaankatu 12, 38700 Kankaanpéa (FI).
(72) Imventors: JOUTSEN, Atte; Maalarinkatu 7, 33720 Tam-  Published:

pere (FI). VANHATALO, Kirsi; Honkakoskentie 148,
29640 Honkakoski (FI).

(74) Agent: BERGGREN OY; P.O. Box 16 (Eteldinen
Rautatiekatu 10 A), 00101 Helsinki (FI).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH, CL,CN, CO,CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,

with international search report (Art. 21(3))

(54) Title: A BRA FOR MEASURING A PHYSIOLOGICAL SIGNAL

(57) Abstract: A bra (100) for measuring a physiological signal from a body of a user wearing the bra comprises first (103) and second
(104) front portions, or bra cups portions. The bra also comprises first (101) and second (102) side wings, wherein the first side wing
(101) is coupled with the first front portion (103) and the second side wing (102) is coupled with the second front portion (104). In
addition the bra comprises a measuring device and/or at least two electrodes (105, 106), where the measuring device or at least one
electrode (105, 106) is arranged to a module, and the module forms at least a basis of the first (101) side wing of the bra or even the

first (101) side wing of the bra as its entirety.



10

15

20

25

30

WO 2018/206853 PCT/F12018/050353

A BRA FOR MEASURING A PHYSIOLOGICAL SIGNAL

TECHNICAL FIELD OF THE INVENTION

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 OF THE INVENTION

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 women's
daily worn bra.

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.

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
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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.

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 relating to recycling of the garments after their lifetime,
because they includes electronic components with materials, like metals and
especially heavy metals used in electronic components 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.

SUMMARY OF THE INVENTION

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
physiological 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.

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

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
12.
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According 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.

According to an embodiment the bra additionally comprises a measuring
device for measuring the physiological 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.
Advantageously also another electrode is arranged to the first side wing.
The measuring device may also comprise an optical, 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.

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 example 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.

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
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portion of the bra. In 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.

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 laminated 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 wuser 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 connectors 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.

It is to be noted that the connectors, leads, measuring, 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.

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.

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
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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 embodiment 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.

The exemplary embodiments presented in this text are not to be interpreted
to pose limitations to the applicability of the appended claims. The verb "to
comprise” is used in this text as an open limitation that does not exclude the
existence of also unrecited features. The features recited in depending
claims are mutually freely combinable unless otherwise explicitly stated.

The novel features which are considered as characteristic 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

Next the invention will be described in greater detail with reference to
exemplary embodiments in accordance with the accompanying drawings, in
which:

Figure 1 illustrates a principle of an exemplary bra for measuring a
physiological signal according to an advantageous embodiment
of the invention,
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Figure 2 illustrates an exemplary bra for measuring a physiological signal
with a module wing structure according to an advantageous
embodiment of the invention,

Figure 3 illustrates an exemplary module wing structure for a bra for
measuring a physiological signal according to an advantageous
embodiment of the invention, and

Figure 4 illustrates another example of the bra for measuring a
physiological signal with a module wing structure according to an
advantageous embodiment of the invention.

DETAILED DESCRIPTION

Figures 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.

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
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spot-like locations (i.e. not attached uniformly and continuously in every
points).

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 Figures 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.

Figure 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.

Figure 4 illustrates very similar bra construction for measuring a
physiological signal with a module wing structure according to an
advantageous embodiment of the invention as is depicted in Figure 2. In
Figure 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.

The invention has been explained above with reference 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.

The features recited in dependent claims are mutually freely combinable
unless otherwise explicitly stated. Especially it should be noted that the
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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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Claims

1. A bra (100) for measuring a physiological signal from a body of a user
wearing said bra, said bra comprising first (103) and second (104) front
portions and first (101) and second (102) side wings, wherein the first side
wing (101) is coupled with the first front portion (103) and the second side
wing (102) is coupled with the second front portion (104),

characterized in that the bra comprises a measuring device and/or at least
two electrodes (105, 106), where said measuring device or at least one
electrode (105, 106) is arranged to a module, and wherein the module forms
at least a basis of the first (101) side wing of the bra.

2. The bra of claim 1, wherein the bra comprises first and second
electrodes (105, 106), where said both electrodes are arranged to the first
side wing (101).

3. The bra of any previous claims, wherein the bra comprises also
connectors (108) and leads (107), said lead (107) being arranged to couple
said electrodes (105, 106) and connectors (108) electrically to each other,
and wherein said connectors and leads are arranged into said first side wing
(101).

4. The bra of any previous claims, wherein the bra comprises also a data
measuring and/or processing unit (109), transmitter (109) and/or power
source (110) arranged into said first side wing (101).

5. The bra of claim 3 or 4, wherein said connectors and leads of claim 3 or
measuring and/or processing unit (109), transmitter (109) and/or power
source (110) of claim 4 is/are arranged to the module (111), where said
module (111) is integrated, such as sewn or laminated, to said bra as said
first side wing (101).

6. The bra of any previous claims, wherein said at least one electrode
(105,106) is arranged to the module (111), where said module is integrated,
such as sewn or laminated, to said bra as said first side wing (101).

7. The bra of any previous claims, wherein said at least one electrode
(105, 106) is a dry or wet moistened electrode (105, 1006).
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8. The bra of any previous claims, wherein said bra is a daily worn bra
(100) or leisure bra (100).

9. The bra of any previous claims, wherein said bra is for measuring
electric signal from a body of a user wearing said bra, and especially ECG
signal for heart rate detection, bioimpedance, or EDA (electro dermal
activity) signal.

10. The bra of any previous claims, wherein said measuring device
comprises optical, temperature, or strain gauge integrated to the first side
wing (101).

11. The bra of any previous claims, wherein said module forms major
portion of the first (101) side wing of the bra, or wherein said module forms
the first (101) side wing of the bra as its entirety.

12. A method for manufacturing a bra (100) of any previous claims,
wherein said bra is configured for measuring a physiological signal from a
body of a user wearing said bra, wherein the method comprises steps of
- providing first (103) and second (104) front portions and a first (101)
and second (102) side wings, and coupling the first side wing (101)
with the first front portion (103) and the second side wing (102) with
the second front portion (104),
- providing a measuring device or at least two electrodes (105, 106) for
measuring said physiological signal, and
- providing said measuring device or at least one electrode (105, 106) to
a module, wherein the module forms at least a basis of the first side
wing (101) of the bra.

13. The method of claim 12, wherein the method comprises a step of
providing positive and negative electrodes (105, 106) to the first side wing
(101) so that providing said positive electrode (105) between the negative
electrode (106) and the first front portion (103) of the bra.

14. The method of any claims 12-13, wherein the method comprises a step
of providing connectors (108) and leads (107), and coupling said electrodes
(105, 106) and connectors (108) electrically by said leads (107) so that said
connectors and leads are arranged into said module, said module forming
said first side wing (101).
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15. The method of any claims 12-14, wherein the method comprises a step
of providing a data measuring and/or processing unit (109), transmitter (109)
and/or power source (110) into said module, said module forming said first
side wing (101).

16. The method of any claims 14 or 15, wherein the method comprises a
step of providing said connectors (108) and leads (107) of claim 14 or
measuring and/or processing unit (109), transmitter (109) and/or power
source (110) of claim 15 to said module (111), and integrating, such as
sewing or laminating, said module (111) to said bra as said first side wing
(101).

17. The method of any claims 12-16, wherein the method comprises a step
of providing at least one electrode (105, 106) to said module (111), and
integrating, such as sewing or laminating, said module (111) to said bra as
said first side wing (101).

18. The method of any claims 12-16, wherein said module forms major
portion of the first (101) side wing of the bra, or wherein said module forms
the first (101) side wing of the bra as its entirety.
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