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1
MEASUREMENT PATCH DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority of Republic of China
Patent Application No. 104100979 filed on Jan. 12, 2015, in
the State Intellectual Property Office of the R.O.C., the
disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to a measurement patch device,
more specifically to a measurement patch device that can
change length.

Descriptions of the Related Art

The medical care level has been increased in recent years,
so that there is a trend of technological development for
measuring physiological signal of a human body anytime
and anywhere. A measurement patch device is one of the
most common equipments for measurement of physiological
signal of a human body now. It has at least two electrodes
attached to the human body for measurement of the physi-
ological signal of the human body. Various health conditions
of the human body are monitored by measurement of the
physiological signal. The physiological signal is, e.g., EEG,
ECoG, EKG, EMG or ECG physiological signal.

However, relative positions of the electrodes of the mea-
surement patch device on the human body would influence
correctness of the measured physiological signal. Therefore,
in using the measurement patch device every time, the
relative positions of the two electrodes have to be adjusted
in accordance to sites on the human body to be measured by
professional medical staff to obtain correct physiological
signal, so that the measurement patch device cannot be used
at home. In addition, the relative positions of the two
electrodes of most measurement patch devices cannot be
adjusted, so that only measurement of physiological signal
for particular sites on the human body is applicable. Such
defect is disadvantageous to users.

Therefore, people and vendors in the art are interested in
providing a measurement patch device capable of adjusting
the relative positions of the electrodes thereof.

SUMMARY OF THE INVENTION

In view of the shortages of the prior art above, the
invention provides a measurement patch device having a
first electrode and a second electrode attached to a first site
and a second site on a human body, respectively, for mea-
suring a physiological signal. The measurement patch
device comprises a device body, a slipping body and a signal
process module. The device body has a guide rail formed
thereon and has a first electrode bonding portion and a first
signal transfer layer. The first electrode bonding portion
bonds the first electrode and connects electrically the first
electrode and the first signal transfer layer. The slipping
body is provided on the guide rail of the device body in a
slipping manner for slipping on the device body. The slip-
ping body has an accommodation space formed therein and
further has a second electrode bonding portion and a second
signal transfer layer. The second electrode bonding portion
bonds the second electrode for the second electrode and the
second signal transfer layer in electrical connection. The
signal process module is accommodated in the accommo-
dation space, acquiring the physiological signal measured by
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the first, second electrode through the first, second signal
transfer layer, respectively, and processing, analyzing and
wirelessly communicating the acquired physiological signal.

Optionally, the first, second electrode bonding portions
are bonded with the first, second electrodes in a manner
selected from the group of lock joint, fastening, magnetism
and adhesion, respectively.

Optionally, the device body further has a first joining
portion. The first joining portion is used to join the slipping
body of another set of measurement patch devices for the
first signal transfer layer of the device body to be in
electrical connection with the second signal transfer layer of
the slipping body of the another set of measurement patch
devices. The slipping body further has a second joining
portion. The second joining portion is used to join the first
joining portion of another set of measurement patch devices
for the second signal transfer layer of the slipping body to be
in electrical connection with the first signal transfer layer of
the another set of measurement patch devices. The first,
second joining portions may be an elastic tenon or an
engagement hole with fitting structure, respectively, for the
two joined sets of measurement patch devices to rotate with
respect to each other.

Optionally, the device body and the slipping body have a
first identification mark and a second identification mark,
respectively, for identifving an overlapping level of the
slipping body on the device body. The device body has
multiple positioning portions equidistantly for positioning
the slipping body on the device body, such that the slipping
level of the slipping body on the device body may be
maintained.

In comparison with prior arts, a measurement patch
device of the invention has a length adjustment structure
capable of changing length according to the somatotype of
a user for measurement of physiological signal for various
sites on a human body, and of joining with another set of
measurement patch devices integrally for measurement
according to different physiological lead measurement
needs, and having a rotational structure for the two mutually
joined measurement patch devices to rotate with respect to
each other under force, such that multi-channel or multi-lead
physiological signal measurement is available to save physi-
ological signal measurement time, so that the measurement
patch device of the invention is applicable to making ECG
(electrocardiogram) or other physiological signal, such as
EEG, ECoG, EKG, or EMG physiological signal.

Moreover, an identification mark is also arranged for the
measurement patch device of the invention in order to
identify relative positions of a device body and a slipping
body. As such, the relative positions of the two electrodes of
the measurement patch device may be appropriate for effec-
tive subsequent measurement of physiological signal with-
out assistance from professional medical staff, so that the
measurement patch device of the invention may be used at
home.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and other advan-
tages of the present invention will be more clearly under-
stood from the following detailed description taken in con-
Junction with the accompanying drawings, in which:

FIG. 1 is a stereogram showing an example of a mea-
surement patch device according to the invention;

FIG. 2 is a breakdown drawing of the measurement patch
device shown in FIG. 1;
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FIG. 3 is a top view of the measurement patch device
shown in FIG. 1;

FIG. 4 is a cross-sectional view taken along line AA
shown in FIG. 3;

FIG. 5 is a cross-sectional view taken along line BB
shown in FIG. 3;

FIG. 6 is a schematic diagram showing a first combination
state of two sets of measurement patch devices according to
the invention;

FIG. 7 is a top view of the measurement patch devices
shown in FIG. 6;

FIG. 8 is a cross-sectional view taken along line CC
shown in FIG. 7;

FIG. 9 is a schematic diagram showing a second combi-
nation state of two sets of measurement patch devices
according to the invention;

FIG. 10 is a schematic diagram showing one example for
a signal process module of the invention; and

FIG. 11 is a schematic diagram showing a combination
state of three sets of measurement patch devices according
to the invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Embodiments of the present invention will now be
described in detail with reference to the accompanying
drawings. The invention may, however, be embodied in
many different forms and should not be construed as being
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of
the invention to those skilled in the art. In the drawings, the
shapes and dimensions of elements may be exaggerated for
clarity, and the same reference numerals will be used
throughout to designate the same or like components.

The invention provides a measurement patch device with
improved structure, which may be attached to a human body
for measurement of physiological signal together with
analysis, process, and wireless communication. The physi-
ological signal may be, for example, electrocardiographic
signal, temperature signal, blood pressure signal, impedance
signal or nerve conduction signals etc., such as EEG, ECoG,
EKG, or EMG physiological signal. In addition, the mea-
surement patch device provided by the invention may
change length to adjust relative positions of electrodes
thereof in order for ease of accommodation and applicability
of measurement for physiological signal from various sites
on the human body.

For illustration with respect to features for the measure-
ment patch device of the invention, refer to FIG. 1 to FIG.
11 in drawings in conjunction. As shown in the figures, the
measurement patch device 1 of the invention has a first
electrode 2 and a second electrode 3 on both front and back
ends, respectively. The first, second electrodes 2, 3 may be
attached to a first site, a second site on the human body,
respectively, for measurement of the physiological signal
from two different sites on the human body, respectively.
The first, second electrodes 2, 3 have adhesive layers with,
for example, electrically conductive silicone, such that
attachment to the human body is available for measurement
of the physiological signal.

The measurement patch device 1 may further comprise a
device body 11, a slipping body 12 and a signal process
module 13. The device body 11 and the slipping body 12
may be made of soft material, which may change shape in
adaptation to measurement sites of the human body. The
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device body 11 shown in FIG. 5 is formed with a guide rail
111, and further has a first electrode bonding portion 112 and
a first signal transfer layer 113 made of electrically conduc-
tive material. The guide rail 111 shown in FIG, 2 is a
slot-like rail track provided concavely on the device body
11, but the arrangement form of the guide rail 111 on the
device body 11 should not be limited thereto. For example,
the guide rail 111 may also be provided convexly on the
device body 11 to form a rail track with a bump form.

The first electrode bonding portion 112 has a bonding
structure for bonding the first electrode 2, such that bonding
with the first electrode 2 in a manner selected from the group
of lock joint, fastening, magnetism and adhesion is avail-
able, so that after measurement of the physiological signal
has been completed, the first electrode 2 may be dismounted
from the first electrode bonding portion 112 for renewing or
cleaning. In the example shown in F1G. 5, the first electrode
bonding portion 112 is bonded with the first electrode 2 in
a lock joint manner. The device body 11 or the first electrode
bonding portion 112 further has an electrically conductive
layer thereon for the first electrode 2 and the first signal
transfer layer 113 to be in electrical connection, such that the
physiological signal measured by the first electrode 2 may
be transferred to the first signal transfer layer 113.

The slipping body 12 has a second electrode bonding
portion 122 and a second signal transfer layer 123. The
second electrode bonding portion 122 has a bonding struc-
ture for bonding a second electrode 3, such that bonding
with the second electrode 3 in a manner selected from the
group of lock joint, fastening, magnetism and adhesion is
available, so that after measurement of the physiological
signal has been completed, the second electrode 3 may be
dismounted from the second electrode bonding portion 122
for renewing or cleaning. The slipping body 12 or the second
electrode bonding portion 122 further has an electrically
conductive layer thereon for the second electrode 3 and the
second signal transfer layer 123 to be in electrical connec-
tion, such that the physiological signal measured by the
second electrode 3 may be transferred to the second signal
transfer layer 123.

The signal process module 13 is arranged in an accom-
modation space 121 of the slipping body 12 to slip with the
slipping body 12 relative to the device body 11. The signal
process module 13 may be in electrical connection with the
first, second signal transfer layers 113, 123, respectively to
acquire the physiological signal measured by the first, sec-
ond electrodes 2, 3, and process and analyze the acquired
physiological signal to get physiological information.

In the example shown in FIG. 10, an analog front-end
signal detection 131, a digital signal processor 132, a digital
controller 133, a storage unit 134 and a wireless transceiver
135 may be arranged in the signal process module 13. The
analog front-end signal detection unit 131 is used to acquire
the physiological signal. The digital signal processor 132 is
employed as feature extraction and classification of physi-
ological signal for processing and analyzing the physiologi-
cal signal to convert the physiological signal into digital
physiological information. The digital controller 133 is used
to provide communication between the digital signal pro-
cessor and the wireless transceiver. The storage unit 134 is
used to store the acquired physiological signal, and the
processed and analyzed physiological information. The
wireless transceiver 135 may send the acquired physiologi-
cal signal and the processed and analyzed physiological
information to a monitoring device by using a wireless
communication technology, such as WIFI, Bluetooth, Zig-
bee, or a wireless transmission module developed by one-
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self. As stated above, the wireless transceiver is used to
provide communication between the signal process module
and the monitoring device.

The slipping body 12 of the invention further has a
slipping structure designed in adaptation to the guide rail 111
and may be provided on the guide rail 111 of the device body
11 in a slipping manner such that slipping on the device body
11 is available, and thereby, the relative positions of the first
electrode 2 and the second electrode 3 may be changed, so
that measurement of physiological signal on various mea-
surement sites on the human body is available. Therefore,
the measurement patch device of the invention is applicable
to making multi-lead physiological signal measurement on
electrocardiography (referred to ECG hereinafter) or elec-
tromyography (referred to EMG hereinafter), and to the
human bodies with different somatotypes, such as children,
adults, males or females.

It should also be noted that the slipping body 12 of the
measurement patch device 1 of the invention may slip on the
device body 11. That is, the slipping body 12 may slip in a
direction toward to or away from the device body 11. As the
slipping body 12 slips toward to the device body 11, the
overlapping level of the slipping body 12 and the device
body 11 is increased gradually, such that the total length of
the measurement patch device 1 will be reduced gradually.
Accordingly, after the measurement patch device 1 of the
invention has been used, the slipping body 12 may slip in the
direction toward to the device body 11, such that the total
length of the measurement patch device 1 is reduced for ease
of accommodation or carrying.

A first identification mark 115 and a second identification
mark 125 are arranged on the device body 11 and the
slipping body 12 of the invention, respectively, for identi-
fying a relative slipping level (or an overlapping level) of the
slipping body 12 on the device body 11. As such, a user may
reproduce an appropriate slipping level of the slipping body
12 on the device body 11 indicated by professional medical
staff by using the first identification mark 115 and the second
identification mark 125 although there is no assistance from
professional medical staff, such that the relative position for
the two electrodes of the measurement patch device is
appropriate in order for effective subsequent measurement
of physiological signal, so that the measurement patch
device of the invention may be used at home.

In the example shown in FIG. 3, the first identification
mark 115 and the second identification mark 125 are rule
scale and indicator, respectively, for the user to identify the
slipping level of the slipping body 12 on the device body 11
distinctly. However, it is not limited thereto. In the inven-
tion, other mark forms may be selected as the first identi-
fication mark 115 and the second identification mark 125,
and particularly, one or both of the first identification mark
115 and the second identification mark 125 may be omitted
depending on actual use condition.

Multiple positioning portions 116 are arranged equidis-
tantly for the device body 11 capable of positioning the
slipping body 12 to a particular position on the device body
11, respectively, such that the slipping level of the slipping
body 12 on the device body 11 may be maintained in order
for prevention the slipping body 12 from slipping in use
process to influence effective measurement for physiological
signal. In the example of FIG. 4, the positioning portions 116
are cavities, but are not limited thereto. The positioning
portions 116 may also be bumps or other structures capable
of constraining movement of the slipping body. In addition,
a positioning structure in conjunction with the positioning
portions 116 may be arranged on the slipping body 12.

20

25

30

40

45

60

65

6

The measurement patch device of the invention has
further an electrically conductive elastomer 14 provided
between the device body 11 and the slipping body 12. The
electrically conductive elastomer 14 is, for example, an
electrically conductive spring, which may be deformed with
its own elasticity for the slipping body 12 and the device
body 11 to slip relatively, and for two ends to maintain
electrical contacts with the signal process module 13 and the
second signal transfer layer 123, respectively, such that
transfer for signal of the second signal transfer layer 123 to
the signal process module 13 may be guaranteed as the
slipping body 12 slips relative to the device body 11 for the
signal process module 13 to perform analysis, process and
wireless communication.

Refer to FIG. 5, a first joining portion 114 and a second
joining portion 124 may be arranged for the device body 11
and the slipping body 12 of the invention, respectively. The
first joining portion 114 is used to join the second joining
portion of the slipping body of another set of measurement
patch devices for the first signal transfer layer 113 of the
device body 11 to be in electrical connection with the second
signal transfer layer of the slipping body of the another set
of measurement patch devices. The second joining portion
124 is used to join the first joining portion of the device body
of the another set of measurement patch devices for the
second signal transfer layer 123 in the slipping body 12 to
be in electrical connection with the first signal transfer layer
of the device body of the another set of measurement patch
devices.

As shown in FIG. 6, a schematic diagram for a combi-
nation of two sets of measurement patch devices is shown.
The first joining portion 114 of the device body 11 of the
measurement patch device 1 is joined onto the second
joining portion 124" of the slipping body 12' of another set
of measurement patch devices 1'. There are total three
electrodes 2', 3, 3 for the physiological signal measurement
device formed after the measurement patch devices 1, 1' are
joined, such that multi-channel and multi-lead physiological
signal measurement is available on three measurement sites
on the human body to save physiological signal measure-
ment time. It should be noted additionally that, the first,
second joining portions of the measurement patch device of
the invention may further combine another set of measure-
ment patch devices, respectively, as shown in FIG. 11. The
first joining portion 114 of the measurement patch device 1
may combine the second joining portion 124' of the mea-
surement patch device 1'. The second joining portion 124 of
the measurement patch device 1 may combine the first
joining portion 114" of the measurement patch device 1".
The first joining portion 114" of the measurement patch
device 1' may further combine the second joining portion
124" of the measurement patch device 1". Therefore, the
number for combinations of the measurement patch devices
of the invention is not limited to two sets mentioned above.
Moreover, the number of electrodes after combination is not
limited to three mentioned above.

The first, second joining portions 114, 124 on the device
body 11 and the slipping body 12 of the invention may be an
elastic tenon and a engagement hole with fitting structure,
respectively for the two joined sets of measurement patch
devices to rotate with respect to each other. The two sets of
measurement patch devices as shown in FIG. 9 have an
intersection angle marked as © after relative rotation to
comply with the requirement for measurement of physi-
ological signal on the human body.

In summary, there are at least the following characteristics
for the measurement patch device of the invention:
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1. The total length may be changed in accordance to use
condition, such that there is effect of ease of carrying and
accommodation, and measurement for physiological signal
from various sites on the human body is available.

2. With the joining construction, integral joining with
another set of measurement patch devices is available for
multi-channel or multi-lead physiological signal measure-
ment to save physiological signal measurement time.

3. The aforementioned joining construction may further
provide two mutually joined sets of measurement patch
devices which rotate with respect to each other for adapta-
tion to measurement sites of the human body.

The examples above are only illustrative to explain prin-
ciples and effects of the invention, but not to limit the
invention. It will be apparent to those skilled in the art that
modifications and variations can be made without departing
from the spirit and scope of the invention. Therefore, the
protection range of the rights of the invention should be as
defined by the appended claims.

What is claimed is:

1. A measurement patch system having a plurality of
identical measurement patch devices, each of the measure-
ment patch devices having a first electrode and a second
electrode for measuring a physiological signal, each of the
measurement patch devices comprising:

a device body having a guide rail formed thereon and
having a first electrode bonding portion and a first
signal transfer layer; the first electrode bonding portion
bonding the first electrode and connecting electrically
the first electrode and the first signal transfer layer;

a slipping body provided on the guide rail of the device
body in a slipping manner for slipping on the device
body, the slipping body having an accommodation
space formed therein and having a second electrode
bonding portion and a second signal transfer layer; the
second electrode bonding portion bonding the second
electrode and connecting electrically the second elec-
trode and the second signal transfer layer; and

a signal process module accommodated in the accommo-
dation space and configured for acquiring the physi-
ological signal measured by the first and the second
electrodes through the first and the second signal trans-
fer layers, respectively, and for processing, analyzing
and wirelessly communicating the acquired physiologi-
cal signal,

wherein the device body of each of the identical mea-
surement patch devices further has a first joining por-
tion that is used to join a slipping body of another one
of the identical measurement patch devices for the first
signal transfer layer of the device body to be in elec-
trical connection with a second signal transfer layer of
the slipping body of the another one of the identical
measurement patch devices; and

wherein the slipping body of each of the measurement
patch devices further has a second joining portion; the
second joining portion is configured to join a first
joining portion of still another one of the identical
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measurement patch devices for the second signal trans-
fer layer of the slipping body to be in electrical con-
nection with a first signal transfer layer of the still
another one of the identical measurement patch
devices.

2. The measurement patch system according to claim 1,
wherein each first and the second joining portions are an
elastic tenon and an engagement hole with fitting structure,
respectively.

3. The measurement patch system according to claim 1,
wherein each first bonding portion is bonded with the first
electrode in a manner selected from the group consisting of
lock joint, fastening, magnetism, and adhesion; wherein
each second bonding portion is bonded with the second
electrode in a manner selected from the group consisting of
lock joint, fastening, magnetism, and adhesion.

4. The measurement patch system according to claim 1,
wherein each device body and each slipping body have a
first identification mark and a second identification mark,
respectively, for identifving an overlapping level of the
slipping body on the device body.

5. The measurement patch system according to claim 1,
wherein each device body has multiple positioning portions
equidistantly for positioning the slipping body on the device
body.

6. The measurement patch system according to claim 1,
wherein each signal process module has an analog front-end
signal detection unit and a digital signal processor, the
analog front-end signal detection unit is used to acquire the
physiological signal, and the digital signal processor is
employed for feature extraction and classification of the
physiological signal for processing and analyzing the physi-
ological signal to convert the physiological signal into
digital physiological information.

7. The measurement patch system according to claim 6,
wherein each signal process module further has a digital
controller, a storage unit, and a wireless transceiver, wherein
the digital controller is used to provide communication
between the digital signal processor and the wireless trans-
ceiver, the storage unit is used to store the acquired physi-
ological signal and the processed and analyzed physiological
information, and the wireless transceiver is used to commu-
nicate to a monitoring device by using a wireless commu-
nication technology.

8. The measurement patch system according to claim 1,
wherein the acquired physiological signal is an electrocar-
diographic signal, an electromyographic signal, an elec-
trooculographic signal, a temperature signal, a blood pres-
sure signal, an impedance signal and/or a nerve conduction
signal.

9. The measurement patch system according to claim 1,
each measurement patch device further having an electri-
cally conductive elastomer provided between the device
body and the slipping body, two ends keeping in electrical
contact with the signal process module and the second signal
transfer layer, respectively, by means of elastic deformation.
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