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BIOMETRIC SENSOR PACKAGE FOR
INTEGRATION WITH A GARMENT

FIELD OF INVENTION

[0001] The present application is generally directed to bio-
metric sensor packages. More particularly, to biometric sen-
sor packages for integration with a garment. Additionally,
methods of manufacturing biometric sensor packages and
integrating them with a garment are disclosed.

BACKGROUND OF INVENTION

[0002] Biometric sensors, such as heart rate monitors and
EEG monitors, are becoming ever more popular amongst the
general population. Heart rate monitor belts in particular are
wide spread with people utilizing them in a variety of activi-
ties from walking to running, cycling, swimming and while
playing sports. Current heart rate monitor belts are limited to
actual belts which need to be worn by a user directly on the
skin, typically underneath an athletic top.

[0003] It has long been a desire of users to have heart rate
monitor belts integrated in to garments, e.g. sports bras, shirts
and compression tops. However, many practical problems
have kept heart rate monitor belts out of garments. One of the
key practical factors deals with the current manufacturing
supply chain. Most actual garments are constructed by gar-
ment manufacturers using specialized equipment, e.g. com-
mercial sewing machines. These garment manufacturers are
only equipped for the assembly of garment pieces, e.g. adding
sleeves to a torso to form a shirt. They are not equipped to add
electronics to garment pieces.

[0004] In order to manufacture a heart rate monitor belt
typically two electrodes need to be affixed to some material in
a precise manner. This is due to the contacts of the electrodes
needing to be in a very specific orientation with respect to
each other so that a telemetric electronic device can be releas-
able connected to the contacts and the telemetric electronic
device typically has male snap portions at a predefined and
fixed distance from each other.

[0005] To simply manufacture a heart rate monitor beltin to
a garment would require the re-tooling of an existing manu-
facturer in the supply chain or the building of an entirely new
manufacturing chain. For example, either the garment manu-
facturer would need to add space to the equipment needed to
align and affix the electrodes to a garment during the garment
assembly, or the heart rate monitor manufacturer would need
to add all of the processes required for garment assembly.
Neither is a feasible solution and thus heart rate monitor
sensors have been relegated to their own belts.

[0006] Therefore, there exists a need for a product and
method which allows for the integration of a biometric sensor
in to a garment without the need for significantly altering
current well established supply chains in either the garment or
electronics manufacturing industries.

SUMMARY OF THE INVENTION

[0007] Described herein is a biometric sensor package. In
particular, a biometric sensor package for integration with a
garment. Furthermore, method of manufacturing of such bio-
metric sensor packages are disclosed. Still yet, methods of
integrating biometric sensor packages in to garments are dis-
closed.

[0008] According to certain embodiments, there is dis-
closed a biometric sensor package which comprises a biomet-
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ric sensor arrangement which is sandwiched between two
material layers. The material layers may be flexible material
layers. Additionally, the biometric sensor arrangement
includes a material allowance. The material allowance can be
for integrating the biometric sensor package with a garment.
The material allowance can also be for integrating the sand-
wiched biometric sensor arrangement to a garment.

[0009] According to certain examples, the two material
layers are an integral piece. The integral piece can be a single
material and the two material layers can be separate portions
of the single material. The integral piece can also be two
different material layers which have been affixed to each
other, e.g. by sewing, adhesive or heat welding.

[0010] According to certain examples, a portion of at least
one of the flexible material layers forms at least a portion of
the material allowance. The material allowance may be
formed by only one of the flexible material layers or by both.
The material allowance may also be formed, in whole or in
part, by an addition material which is affixed to one or more of
the flexible material layers.

[0011] A biometric sensor package as described herein can
be for integration within a garment. A biometric sensor pack-
age as described herein can also be integrated within a gar-
ment. The biometric sensor package can be integrated within
a garment as a piece of a garment. As a piece of a garment it
can be integrated in any fashion as any other garment piece in
a garment manufacturing process, e.g. sewing. The biometric
sensor package can be sewn, for example, by sewing the
material allowance of the biometric sensor package to a mate-
rial allowance of at least one other portion of a garment. Such
methods of integration can be carried out using existing
machinery by a garment manufacturers and typically does not
require any modification to the garment manufacturers
machinery.

[0012] Described herein are also methods of manufacturing
the disclosed biometric sensor packages. Such methods can
include the steps of placing a biometric sensor arrangement
on a first flexible material layer and placing a second flexible
material layer such that the biometric sensor arrangement is
sandwiched between the flexible material layers.

[0013] Described herein are also methods of integrating the
described biometric sensor packages into garments. Such
methods may include affixing at least one of the material
layers of the biometric sensor package to a portion of a gar-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1a shows an example of a biometric sensor
package.
[0015] FIG. 15 shows an open view of the biometric sensor

package of FIG. 1a.

[0016] FIGS. 2a-2e¢ show examples of biometric sensor
packages with different material allowances.

[0017] FIG. 3 shows an example of a sports bra having a
biometric sensor package.

[0018] FIG. 4 shows an example of shorts having a biomet-
ric sensor package.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

[0019] FIG. 1A is an example of a biometric sensor pack-
age embodiment of the invention. The biometric sensor pack-
age 100 of FIG. 1 has a sensor arrangement. The sensor
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arrangement can be a biometric sensor arrangement, for
example, for monitoring heart rate, EEG or muscle activity.
The sensor arrangement shown in the example of FIG. 1 is
arranged for monitoring heart rate via sensor pads 113a and
113b. The sensor arrangement further can include, for
example, a coupler 112. The coupler 112 can couple multiple
sensors or sensor pads, e.g. 113a and 1135, and/or providing
a connection point between one or more sensors and a sepa-
rable electronic module. Furthermore the invention is not
limited to the specific sensor arrangements disclosed herein
as other types of sensor arrangements can be used together
with the present invention without departing from the scope
of the present invention.

[0020] The biometric sensor arrangement in the present
example is sandwiched between layers of material. In FIG. 1
the front material layer 120 is shown. Material layers which
sandwich the biometric sensor arrangement may be flexible.
Additionally, each the material layer may be made up of more
than one piece of material. The multiple pieces of material of
a single material layer may be, for example, stacked, overlap-
ping, or attached next to but not overlapping each other.
Multiple pieces of material of a single material layer may be
different pieces of the same materials including, for example:
fabric, polymer and metal. Multiple pieces of material of a
single material layer may also be of different materials from
each other.

[0021] Thebiometric sensorpackage 100 further includes a
material allowance 130. The material allowance can be for
integration of the biometric sensor package with another
object. The object can typically be a garment. Examples of
such garments are: a shirt, a bra, compression shorts and
shirts, belts, and shoes. The material allowance can also pro-
vide for integration with additional material. Additional
material may be, for example, a belt, a portion of a garment or
other fabric.

[0022] According to certain examples, a portion of at least
one of the material layers 120 forms at least a portion of the
material allowance 130. A portion of at least one of the flex-
ible material layers 120 may also form the entire material
allowance 130. The material allowance 130 may be formed
from a material separate from and affixed to the material
layers. The material allowance may be, for example, affixed
between the material layers. The material allowance may also
be affixed to a portion of at least one material layer.

[0023] FIG. 1B illustrates an open example biometric sen-
sor package 100. In FIG. 15 the sensors pads 113a and 1135
of the biometric sensor arrangement are shown as affixed to
the coupler 112. In certain examples of the present invention
the coupler may use snaps 111. The biometric sensor arrange-
ment may be sandwiched between two flexible material lay-
ers 120a and 120b. In this example the two material layers
120g and 1205 are an integral piece. The two material layers
120a and 1205 may be formed from one piece of flexible
material 220, for example which is folded to form the two
material layers. FIG. 2 shows a crease line 128 separating the
first and second material layers.

[0024] The two material layers may also be formed into an
integral piece via coupling more than one piece of material.
The multiple pieces of material of the integral piece may be,
for example, stacked, overlapping, or attached next to but not
overlapping each other. Multiple pieces of material may be
different pieces of the same materials including, for example:
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fabric, polymer and metal. Multiple pieces of material of the
integral piece may also be of different materials from each
other.

[0025] It may be beneficial to have holes (125a, 1256,
125¢) within at least one of the flexible material layers 120a.
The holes may be formed by removing fabric of a material
layer. The holes may be formed via joining multiple pieces of
material. While the holes may be beneficial, they are not
necessary forthe present invention. The holes may be areas of
material different from the material of the material layer
having holes.

[0026] Examples of the present invention also have an
adhesive layer. The adhesive layer may be placed and dis-
posed in various fashions. Certain examples of the present
invention have an adhesive layer at least partially surrounding
a biometric sensor arrangement. As discussed herein, sur-
rounding means substantially surrounding the biometric sen-
sor arrangement. This surrounding may be accomplished by
placing a plurality of lines of adhesive surrounding the bio-
metric sensorarrangement. Surrounding may also mean a line
of adhesive drawn around the biometric sensor arrangement.
The line of adhesive may be continuous or non-continuous.
The adhesive layer may surround the biometric sensor by
being spread across at least a portion of a material layer. The
adhesive layer may also cover all of a material layer.

[0027] Adhesives suitable for use with flexible materials
may be used in the adhesive layer. Multiples adhesives may be
used in the adhesive layer. In certain examples of the present
invention, adhesive which can be heat set is used.

[0028] An adhesive layer may be used to couple at least a
portion of the material layers to another portion of the mate-
rial layers. Additionally the adhesive layer may be used to
couple a biometric sensor arrangement to at least a portion of
the two flexible material layers.

[0029] In certain examples of the present invention, adhe-
sive is applied to the flexible material layer. The biometric
sensor arrangement is placed on the adhesive layer. Then the
biometric sensor arrangement may be sandwiched between
flexible material layers by affixing another flexible material
layer atop a portion of the allowance.

[0030] FIGS.2A-2E illustrate various examples of arrange-
ments of the material allowance 230. As shown, the material
allowance 230 may be arranged as suitable for integration
with various items. The material allowance 230 may be a
material affixed to at least one of the flexible material layers
220.

[0031] The adhesive layer may not cover the entire flexible
material layer. In certain examples of the present invention at
least one edge portion of at least one of the flexible material
layers is free of adhesive of the adhesive layer. The material
allowance may be at least partially formed by the edge portion
free of adhesive. Furthermore, the area free of adhesive may
make up at least a portion of the material allowance. Addi-
tional edge portions may be left free of adhesive as necessary.
[0032] Within certain examples of the present invention it is
beneficial to have a material allowance with a minimum
width. This minimum width can be defined such that it may be
easily manipulated by standard commercial equipment. This
manipulation may include sewing. In certain examples of the
present invention it is beneficial that the material allowance
have a minimum width such that it can be used for affixing the
biometric sensor package to a garment using standard com-
mercial equipment. This affixing may be, for example, sew-
ing. A minimum width of at least 1 centimeter may be used.
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As mentioned, an edge portion free of adhesive may make up
atleast a portion of the material allowance. In certain embodi-
ments it is therefore beneficial to have an edge portion free of
adhesive of the adhesive layer measured from the edge of the
flexible material layer to the center of the material which has
a minimum width of at least 1 centimeter.

[0033] FIG. 2A illustrates a material allowance 230 which
is three edge portions of the flexible material layer 220. In
certain examples of the present invention the material allow-
ance may be at least one edge portion of the flexible material
layer. The sensor pads (213a, 213b) and coupler 212 of the
biometric sensor arrangement are also shown. Portions of the
biometric sensor arrangement may be sandwiched within the
flexible material layers with only one material layer 220
shown. This can be formed, for example, by having two
separate material layers, wherein one of the material layers
has an area smaller than the other. As a further example the
material allowance 230 may also be formed by affixing a
material to the material layer 220. In such an example the
material which forms the material allowance could be shaped
to be just larger than the material layer. The material which
forms the material allowance could also be shaped to match
the shape of the material allowance. Such a material which
forms the material allowance could itself have a material
allowance for affixing to the material layer 220.

[0034] As previously mentioned, the material allowance
may be formed of edge portions of the flexile material layers
which are free of adhesive. Certain examples of the present
invention would have at least one edge portion free of adhe-
sive. This could include at least three edge portions free of
adhesive.

[0035] FIG. 2B illustrates a material allowance 230 which
completely surrounds the sandwiched biometric sensor
arrangement. This can be formed, for example, by having two
separate material layers 220 and 230, wherein one of the
material layers has an area smaller than the other. The mate-
rial layer with the smaller area may be completely affixed to
the larger material layer. In such an example, the material
allowance 230 would be formed only from a portion of one of
the material layers, i.e. the larger material layer. The material
with the smaller area may also be affixed in another manner,
for example as described with regards to the other figures. For
example, one or more edges of the smaller material layer may
be left free of adhesive such that a portion of the smaller
material layer together with a larger portion of the larger
material layer form the material allowance. According to such
an example, material can be economized by not having two
portions of excess material forming the whole material allow-
ance.

[0036] FIG. 2C illustrates a material allowance 230 which
is not the full width of at least one of the flexible material
layers. This example of the present invention may be benefi-
cial when affixing a material to act as the material allowance.
The material allowance 230 may be formed by affixing a
piece of material to at least one of the material layers prior to
coupling the material layers. The material allowance 230 may
also be formed via placing a material between the material
layers prior to curing an adhesive layer. In such an example
the components of the biometric sensor package would be
arranged as desired and then an adhesive layer cured only
once.

[0037] FIG. 2D illustrates a material allowance 230 along
only one side of the sandwiched biometric sensor arrange-
ment. The material allowance 230 as illustrated in FIG. 2D
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may be formed by affixing a material to any portion of the
material layers. The material allowance may also be formed
as previously mentioned via material layers which are of
different sizes.

[0038] FIG. 2E illustrates a material allowance 230a and
2305 which is two portions on opposite sides of the sand-
wiched biometric sensor arrangement.

[0039] FIG. 3 illustrates an example of the present inven-
tion integrated within a garment 301. The biometric sensor
package 300 is integrated with the garment via the material
allowance 330. The material allowance may be affixed to the
garment 301, for example, via stitching or sewing. The bio-
metric sensor package 300 may be affixed to the garment 301
via the material allowance 330 in other manners as well. For
example an adhesive could be added to the material allowance
330. The adhesive may be a part of the previously mentioned
adhesive layer or a different adhesive. The adhesive may be
activated via chemically, thermally, or mechanically. Such an
adhesive would allow the biometric sensor package to be
affixed to a garment when heated, for example, via a heat
press.

[0040] Within the example of FIG. 3 one material layer 320
is shown. This material layer is just one of the layers which
have sandwiched the biometric sensor arrangement. Portions
of the biometric sensor arrangement shown in FIG. 3 include:
sensor pads 310a and 3105 and a coupler 312. The coupler
312 may allow coupling of a heart rate, EEG or muscle
activity monitor. The couple may also allow coupling of a
transmitting unit.

[0041] FIG. 4 illustrates an example embodiment of the
present invention. In this example a garment 401 is shown
having an integrated sensor package 400. In this example
three sensor pads 413a, 4135, and 413¢ of the biometric
sensor arrangement are shown. Attached to the biometric
sensor arrangement is an electronic device 415. This device
may be a transmitting or monitoring device. In this example,
the material allowance 430 allows the biometric sensor pack-
age to be affixed to the garment. The biometric sensor pack-
age may be affixed to the garment via a stitch-less seam.
Within the illustrated example embodiment the sensor pads
are arranged to detect muscle activity.

[0042] In certain examples of the present invention the
material allowance may be at least partially made of material
of the flexible material layer. Additionally a piece of material
affixed to at least one of the flexible material layers sandwich-
ing the biometric sensor arrangement could make up at least
a portion if not all of the material allowance.

[0043] The biometric sensor package as described above
can be manufactured with existing machinery and processes
by current biometric sensor manufacturing companies. For
example, a company manufacturing current heart rate moni-
tor belts can, without much infrastructure change, manufac-
ture a biometric sensor arrangement as described herein.
However, the resultant biometric sensor arrangement as
described herein is particularly well suited to be then inte-
grated into a garment.

[0044] A biometric sensor package as described herein can
be manufactured by either placing or arranging a biometric
sensor arrangement on a first material layer. The first material
layer can be flexible. The first material layer may be the same
material as a material of a garment for which the biometric
sensor package is to be integrated. A second material layer
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can be then added which sandwiches the biometric sensor
arrangement between said second material layer and the first
material layer.

[0045] The second material layer can be similar or different
to that of the first material layer. For example, if a biometric
sensor package is to be integrated into a garment having an
inner material and a different outer material, then the first and
second material layers could correspond to the different mate-
rials of the eventual garment which will have the biometric
sensor package. In such examples the first and second mate-
rial layers may be separate until they are placed together,
sandwiching the biometric sensor arrangement. The first and
second material layers may also have been pre-joined, e.g.
sewn together, and then the second material layer could have
been folded, for example either at or near the joining, over the
first material layer having the biometric sensor arrangement.
[0046] The second material layer may also be a portion of
the first material layer. If only a single material type is desired
then the biometric sensor arrangement can be arranged on a
first portion of a material layer and then another portion of the
same material layer can be arranged over the first portion and
the biometric sensor arrangement. The first portion of the
material layer would then form the first material layer and the
second portion of the same material layer would form the
second material layer.

[0047] An adhesive layer can be placed between at least a
portion of the first material layer and at least a portion of the
second material layer. An adhesive layer can be placed
between at least a portion of the first material layer and the
biometric sensor arrangement. The same adhesive layer may
be between the first material layer and both the second mate-
riallayer and the biometric sensor arrangement. The adhesive
layer may be cured as well, affixing the multiple parts
together.

[0048] One or more material allowances of the biometric
sensor package can be formed by the absence of an adhesive
layer between portions of the first and second material layers.
For example, if the first and second material layers are formed
from the same flexible material layer which is folded over a
biometric sensor arrangement, then an adhesive layer can be
added between the first and second material layers. If the
adhesive layer is smaller does not extend to at least one edge
of one of the material layers then a material allowance will be
formed. According to certain examples, the adhesive layer
does not extend to any of the free edges of either the first nor
second material layers. By free edge it is meant an edge which
is not otherwise connected to another material layer. In an
example such as 100 of FIG. 1a, three free edges of the
material layers are free from adhesive and form a material
allowance which wraps around three edges of the overall
biometric sensor package.

[0049] A biometric sensor package as described herein can
then be integrated as a garment piece into a garment by a
garment manufacturer. A garment manufacturer can treat the
biometric sensor package as any other garment piece, e.g. like
a sleeve, and can integrate the biometric sensor package into
the garment by, for example, sewing in the biometric sensor
package into a garment.

[0050] FIG. 3 shows an example of a biometric sensor
package which has been sewn into a bottom portion of a
sports bra. The biometric sensor package can form a portion
of a bottom portion of the sports bra as shown. A biometric
sensor package may also form an entire lower band portion of
a garment, such as a sports bra. The material for one or more
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of the material layers may be particularly well suited to act as
the lower band of the garment. For example, it may be of an
elastic, or more elastic material compared to the material of
the remainder of the garment. In that way, the biometric
sensor package may make up a structural portion of the gar-
ment to which it is integrated, or to be integrated. A similar
example is shown in FIG. 4 where the biometric sensor
arrangement forms an integral portion of the leg of the shorts.
[0051] As described herein, a biometric sensor package can
now be manufactured in more or less the same supply chain as
currently exists for heart rate monitor belts. The biometric
sensor package can then be integrated in to a garment in the
same supply chain as currently exists for garment manufac-
turing, without the garment manufacturers needing to take
any responsibility for the actual arrangement of the biometric
sensor arrangement within the garment. Thus, biometric sen-
sors can be integrated into garments without disrupting any
existing supply chain.

[0052] It is to be understood that the embodiments of the
invention disclosed are not limited to the particular structures,
process steps, or materials disclosed herein, but are extended
to equivalents thereof as would be recognized by those ordi-
narily skilled in the relevant arts. It should also be understood
that terminology employed herein is used for the purpose of
describing particular embodiments only and is not intended to
be limiting.

[0053] Reference throughout this specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment
of the present invention. Thus, appearances of the phrases “in
one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily all referring
to the same embodiment.

[0054] As used herein, a plurality of items, structural ele-
ments, compositional elements, and/or materials may be pre-
sented in a common list for convenience. However, these lists
should be construed as though each member of the list is
individually identified as a separate and unique member.
Thus, no individual member of such list should be construed
as a de facto equivalent of any other member of the same list
solely based on their presentation in a common group without
indications to the contrary. In addition, various embodiments
and example of the present invention may be referred to
herein along with alternatives for the various components
thereof. It is understood that such embodiments, examples,
and alternatives are not to be construed as de facto equivalents
of one another, but are to be considered as separate and
autonomous representations of the present invention.

[0055] Furthermore, the described features, structures, or
characteristics may be combined in any suitable manner in
one or more embodiments. In the following description,
numerous specific details are provided, such as examples of
lengths, widths, shapes, etc., to provide a thorough under-
standing of embodiments of the invention. One skilled in the
relevant art will recognize, however, that the invention can be
practiced without one or more of the specific details, or with
other methods, components, materials, etc. In other instances,
well-known structures, materials, or operations are not shown
or described in detail to avoid obscuring aspects of the inven-
tion.

[0056] While the forgoing examples are illustrative of the
principles of the present invention in one or more particular
applications, it will be apparent to those of ordinary skill in
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the art that numerous modifications in form, usage and details
of implementation can be made without the exercise of inven-
tive faculty, and without departing from the principles and
concepts of the invention. Accordingly, it is not intended that
the invention be limited, except as by the claims set forth
below.
[0057] Certain embodiments of the invention are produced
by first placing a biometric sensor arrangement on a first
flexible material layer. Thena second flexible material layer is
placed such that the biometric sensor arrangement is sand-
wiched between flexible material layers. The first and second
flexible material layers may be an integral. In embodiments
where the flexible material layers are integral, the two layers
may be caused to sandwich the biometric sensor arrangement
via a folding action.
[0058] In some embodiments of the present invention an
adhesive layer is utilized. The adhesive layer provides for
more support for the sensor arrangement and allows for
greater durability. When an adhesive layer is used it is placed
between at least a portion of the first flexible material layer
and at least one of: a portion of the second flexible material
layer and the biometric sensor arrangement. This adhesive
layer may be cured.”
[0059] Incertain embodiments of the present invention it is
beneficial to affix additional material to at least one flexible
material layer. In these embodiments the additional material
may server as a material allowance. The material allowance
may allow for affixing the biometric sensor package to a
garment.

1.-24. (canceled)

25. A biometric sensor package for integration with a gar-
ment comprising:

a biometric sensor arrangement sandwiched between two

flexible material layers,
a material allowance for integrating the sandwiched bio-
metric sensor arrangement to a garment.
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26. The biometric sensor package of claim 25 wherein the
two flexible material layers are an integral piece.

27. The biometric sensor package of claim 25, wherein the
material allowance 1s at least a portion of at least one of the
flexible material layers.

28. The biometric sensor package of claim 25, wherein at
least a portion of the material allowance is an additional
material affixed to at least one of the flexible material layers.

29. The biometric sensor package of claim 25, further
comprising an adhesive layer coupling at least a portion of the
two flexible material layers to each other.

30. The biometric sensor package of claim 29, wherein at
least one edge of at least one of the flexible material layers is
free from adhesive.

31. The biometric sensor package of claim 30, wherein the
material allowance is at least partially formed by edge portion
free from adhesive of the flexible material layer.

32. The biometric sensor package of claim 29, wherein at
least three edge portions of at least one of the flexible material
layers are free of adhesive of the adhesive layer.

33. A method of integrating a biometric sensor package,
having a biometric sensor arrangement sandwiched between
two flexible material layers and a material allowance, into a
garment comprising the step of:

providing a biometric sensor package having a biometric

sensor arrangement sandwiched between two flexible
material layers and a material allowance, and

affixing the material allowance to a garment.

34. The method of claim 33 wherein material allowance is
affixed to the garment via sewing.

35. The method of claim 33 wherein the garment is a sports
bra, shirt, compression shirt, shorts, compression shorts,
pants, compression pants or undergarment.
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