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(57) ABSTRACT

Assembly of harness and sensor substrate plates for moni-
toring vital signals of a patient is provided. More specifi-
cally, the present invention provides a harness, a sensor
substrate plate, and related devices for non-invasively moni-
toring vital signals of a patient. The sensor substrate plate
provides removable attachment to the skin of a patient to
measure vital signals of the patient. The sensor substrate
plate comprises an elongated main body comprising an
upper surface and an under surface. The upper surface is
configured to removably contact the skin surface of the
patient. Further, a plurality of slots on the upper surface of
the main body is mechanically and electrically configured to
hold sensors or electrodes for monitoring biomctric param-
eters of the patient. The upper surface also includes a first
through hole mechanically and electrically configured to
hold an electrical connector; and a first end and a second end
of the main body.
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ASSEMBLY OF HARNESS AND SENSOR
SUBSTRATE PLATES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from U.S. Provi-
sional Application 62/454,275, entitled “SENSOR SUB-
STRATE PLATES,” filed Feb. 3, 2017, U.S. Provisional
Application 62/454,279, entitled “HARNESS FOR NON-
INVASIVE MONITORING OF ANIMALS,” filed Feb.3,
2017, and U.S. Provisional Application 62/558,227, entitled
“SENSOR SUBSTRATE PLATES,” filed Sep. 13, 2017, all
of which are hereby incorporated by reference in their
entirety for all purposes.

BACKGROUND OF THE INVENTION

[0002] In one aspect, the field of the invention relates to a
harness for one or more veterinary sensor substrate plates
and related devices for non-invasive patient monitoring.
More particularly. the invention relates to sensor substrate
plates and ECG electrodes (e.g., wet ECG electrodes) for the
non-invasive use of biometric probes and electrodes on
monitoring vital signals of a patient. In another aspect, the
field of the invention relates to electrodes, especially wet
electrodes without the need of hair removal for non-invasive
patient monitoring.

[0003] In many veterinary practices, measuring and moni-
toring a physiological state or condition of an animal may be
necessary. In particular, non-invasive monitoring may be
desired in medical and surgical veterinary practices for ease
in measuring the physiological and biological system of the
animal. For example, it is often desirable to monitor and
record an electrocardiograph, a SpO, level, a glucose level,
a temperature, and/or any other vital sign of an animal. As
mentioned, said measurements help determine the physi-
ological state of an animal and may provide necessary data
in determining if the animal may require veterinary care.
Alternatively, the data may be used during animal testing, in
which case the measurements and/or data may be used to
observe changes in the biological condition of a test subject.
[0004] Electronic sensors are one way to measure and
monitor physiological conditions of an animal. In some
instances, electronic sensors may be connected to a moni-
toring device that processes and stores data acquired from
the electronic sensors. In order to connect the aforemen-
tioned sensors to the monitoring device, wiring may be
required. However, the use of wired data acquisition systems
may either require an animal to be incapacitated or hindered
in order to allow for accurate measurements. Further, if the
animal is allowed to move during data acquisition, it may
compromise the data readings. In addition, the wiring and
the sensor may be pulled or disconnected from the animal
during normal use, resulting in incorrect or inaccurate data
measurements.

[0005] Further, in order to function properly and provide
accurate results, many electronic sensors require a close
adherence to the animal. For example, during an electrocar-
diogram the electronic sensors may require skin contact and,
therefore, a portion of the animal may be required to be
shaven to provide an adequate surface for the electronic
sensor to be applied thereto. Further, there is a need for a
harness or apparatus for use in monitoring the physiological
conditions of an animal that overcomes the drawbacks of
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wired data acquisition technology. Further, there is a need
for a harness or apparatus that fits the size and shape of the
animal it is applied thereto to allow an electronic sensor to
be in the necessary proximity and have the required adher-
ence to a surface of an animal to provide accurate measure-
ments from the sensor.

[0006] Further, there are many limitations for currently
available sensor substrates or related devices as they either
allow one to only invasively monitor vital signals of a
patient or allow one to only monitor one specific vital signal
of a patient. For example, U.S. Pat. No. 5,743,261 describes
methods and apparatus for the invasive use of oximeter
probes. U.S. Pat. No. 5,715,816 disclosed oximeter probes
and methods for the invasive use thereof. U.S. Pat. No.
5,429,129 described an apparatus for determining spectral
absorption by a specific substance in a fluid. U.S. Pat. No.
5,417,207 disclosed an apparatus for the invasive use of
oximeter probes. U.S. Pat. Nos. 5,368,025 and 5,217,012
disclosed non-invasive oximeter probes. U.S. Pat. No.
6,322,518 described method and apparatus for measuring
cardiac output. U.S. Pat. No. 6,266,549 disclosed appara-
tuses and methods for evaluating cardiac functions. U.S. Pat.
No. 6,438,400 disclosed electrodes for evaluating cardiac
functions via esophagus. None of these patents disclose
sensor substrate plates and/or ECG electrodes (e.g., wet
ECG electrodes) capable of non-invasively monitoring mul-
tiple vital signals of a patient at the same time and through
the same sensor substrate plate.

[0007] Therefore, there is a need for a wet electrode that
does not require hair to be removed from the animal for use
thereof. Further, there is a need for an animal friendly sensor
substrate plate and/or an electrode (e.g., a wet ECG elec-
trode) which would allow one to monitor the vital signals
and the physiological conditions of an animal without
requiring shaving skin surface of the animal. Further, needed
in the art are sensor substrate plates and/or ECG electrodes
(e.g., wet ECG electrodes) that allow one to simultaneously
and non-invasively monitor multiple vital signals of a
patient especially for a non-human patient, such as compan-
ion animals, primates, lab animals, pocket pets and reptiles.

SUMMARY OF THE INVENTION

[0008] In one aspect, some embodiments of the invention
provide a harness for use on an animal, the harness com-
prising a bottom portion with a front edge, a rear edge, and
apocket and a top portion with a front edge, a rear edge, and
an aperture. Further, the harness includes side portions
extending from each side of the bottom portion, side por-
tions extending from each side of the top portion, and mating
connectors on the side portions allowing the side portions of
the bottom portion to be connected to the side portions of the
top portion. In this embodiment, a sensor is positioned
within the pocket and the side portions of the bottom portion
and the side portions of the top portion are connected to form
a first and a second aperture for a front legs of the animal.
Additionally, the harness is configured to a size and a shape
of the animal.

[0009] In this particular embodiment the matting connec-
tors may comprise of a set of hooks located on the side
portions of the bottom portion and a set of straps located on
the side portions of the top portion, whereby the set of straps
insert and loop around the set of hooks. In particular, the
harness further comprises a case releasably attached to the
top portion by a set of hook and loop tabs. Further, a
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monitoring device may be inserted into the case and con-
nected to the sensor using a set of wires. The aforementioned
aperture provides a path for connecting the sensor and the
monitoring device with the set of wires. The sensor and
monitoring device may be used to monitor and/or record a
physiological measurement of the animal including an elec-
trocardiogram, an electrocardiograph, an oxygen saturation
measurement, a heart rate, a temperature, a glucose level, a
velocity, an acceleration, or the like. Specifically, the harness
is to be used on a non-human animal.

[0010] Some embodiments of the invention provide an
apparatus for monitoring an animal comprising a harness to
be worn by the animal that is configured to a size and a shape
of the animal and comprises an aperture and a pocket and an
at least one sensor for recording a physiological measure-
ment of the animal including an at least one wire extending
therefrom. Further, the sensor is placed within the pocket
and the aperture provides a path for the wire to pass
therethrough. Additionally, the animal is preferably a non-
human animal and the apparatus further includes a moni-
toring device releasably attached to the harness and con-
nected to the sensor by the at least one wire. The
physiological measurement may include an electrocardio-
gram, an electrocardiograph, an oxygen saturation measure-
ment, a heart rate, a temperature, a glucose level, a velocity,
an acceleration, or the like.

[0011] In another aspect, the application discloses an
electrode, such as a wet electrode. The wet electrode of the
application does not require hair removal of the subject’s
skin before its application. In one embodiment, the wet
electrode is a wet ECG electrode such as a wet gel ECG
electrode.

[0012] In one embodiment, the wet electrode can be used
independently, separately from any sensor substrate plate. In
one embodiment, the wet electrode can be used with a sensor
substrate plate.

[0013] In one embodiment, a sensor substrate plate and/or
an electrode such as an ECG electrode (e.g., a wet gel ECG
electrode) for non-invasively monitoring vital signals of a
patient is provided. More specifically, in this embodiment, a
sensor substrate plate and device and/or an electrode such as
an ECG electrode (e.g., a wet gel ECG electrode) for
non-invasively and simultaneously monitoring vital signal
of multiple tissues of a patient by applying multiple elec-
trodes, transducers or sensors to multiple skin locations of
the patient and measuring a resulting electrical or photo-
electric characteristic induced in the locations of the patient
is provided. The wet electrode, such as a wet ECG electrode
(e.g., a wet gel ECG electrode), may be used either in
combination with the sensor substrate plate or indepen-
dently.

[0014] One embodiment provides an electrode, such as an
ECG electrode (e.g., a wet ECG electrode), for monitoring
a patient. In some embodiments, the electrode, such as an
ECG electrode, may be used in combination with a sensor
substrate plate as discussed herein. In other embodiments,
the electrode, such as an ECG electrode, may be used
independently from any sensor substrate. For example, the
electrode (e.g., the wet gel ECG electrode) may be used
directly on a patient without the need of a sensor substrate.
[0015] In another aspect, an electrode, such as a wet
electrode and/or a sensor substrate plate, for removable
attachment to the skin of a patient to measure vital signals
of the patient is provided. In one embodiment, the wet
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electrode includes a conductive liquid that is directly and/or
removably applied to the skin of a patient without the need
of hair removal of the skin to measure vital signals of the
patient. In another embodiment, the wet electrode comprises
a conductive liquid that is combined with a substrate, such
as a sensor substrate plate, before its application to the skin
of a subject.

[0016] In one embodiment, the sensor substrate plate may
include an elongated main body comprising an upper surface
and an under surface, wherein the upper surface is config-
ured to removably contact the skin surface of the patient, a
plurality of slots on the upper surface of the main body that
are mechanically and electrically configured to hold sensors
or electrodes for monitoring biometric parameters of the
patient, a first through hole mechanically configured to hold
an electrical connector, and a first end and a second end of
the main body.

[0017] The sensor substrate plate further includes a first
end portion that is integrated to the first end of the main
body, the first end portion comprising a second through hole
configured to hold a first electrode; and a second end portion
that is integrated to the second end of the main body, the
second end portion comprising a third through hole
mechanically and electrically configured to hold a second
electrode. The sensor substrate plate may allow the first
electrode and the second electrode to monitor biometric
parameters of two different tissues of the patient.

[0018] In one configuration, the first electrode and the
second electrode of the sensor substrate plate are adapted to
monitor biometric parameters comprising an ECG, a pulse
oximetry, a temperature, a glucose level, a respiration rate,
a blood pressure, an activity level, a location, and the like.
In one configuration, the upper surface of the main body is
concave to optimally contact the skin of the patient.
[0019] In one configuration, the electric connector of the
sensor substrate plate may be mechanically adapted to
connect to a power source. In one configuration, the electric
connector may be mechanically and electrically adapted to
connect biometric monitors comprising those for Bluetooth
transmission, displaying, recording, diagnosis and/or report-
ing.

[0020] In one configuration, the first end portion and the
second end portion have shapes of circular plates, and the
first end portion, the main body, and the second end portion
may form an “S” shape of the sensor substrate plate. Further,
in one configuration, the sensor substrate plate may be
removably held to the skin of the patient by a vest or a
harness.

[0021] It is another aspect to provide a device for moni-
toring vital signals of a patient. In this embodiment, the
device comprises a sensor substrate plate as discussed
above, and a means to removably position the sensor sub-
strate plate on the skin of a patient in order to measure a vital
signal of the patient. Further, the device may comprise a first
electrode mechanically and electrically connected to the first
end portion of the sensor substrate plate, a second electrode
mechanically and electrically connected to the second end
portion of the sensor substrate plate, and a plurality of
sensors or electrodes mechanically and electrically con-
nected to the slots on the upper surface of the main body of
the senor substrate plate. The device may also include an
electric connector mechanically and electrically connected
to the first through hole of the sensor substrate plate, and at
least one monitor mechanically and electrically connected to
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the electric connector. In one configuration, the device may
be used to monitor biometric parameters comprising an
ECG, a pulse oximetry, a temperature, a glucose level, a
Sp0, level, a respiration rate, a blood pressure, an activity
level, a location, and the like.

[0022] In one configuration, the means for removably
positioning the sensor substrate plate on the skin of a patient
is a vest and/or a harness. In one configuration, the plurality
of sensors or electrodes are LEDs. In one configuration, the
device further comprises a power source, such as a battery.
In one configuration, the device is capable of monitoring
biometric parameters comprising an ECG, a pulse oximetry,
a temperature, a glucose level, a respiration rate, a blood
pressure, an activity level, a location, etc. Further, in one
configuration, the at least one monitor comprises a monitor
for Bluetooth transmission, displaying, recording, diagnosis
and/or reporting.

[0023] The foregoing and other aspects and advantages of
the invention will appear from the following description. In
the description, reference is made to the accompanying
drawings which form a part hereof, and in which there is
shown by way of illustration of a particular embodiment of
the invention. Such embodiment does not necessarily rep-
resent the full scope of the invention, however, and reference
is made therefore to the claims and herein for interpreting
the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1A is a top elevational view of an inside of a
bottom portion of a harness apparatus that includes a pocket
for use on an animal, according to one embodiment of the
invention;

[0025] FIG. 1B is a perspective view of the pocket of the
harness apparatus of FIG. 1A;

[0026] FIG. 1C is a perspective view of the pocket of the
harness apparatus of FIG. 1A including wet electrodes,
according to one embodiment of the invention;

[0027] FIG. 2 is a top elevational view of a top portion for
use in conjunction with the bottom portion of the harness of
FIG. 1A to form the harness of the harness apparatus for use
on an animal, according to one embodiment of the invention;
[0028] FIG. 3A illustrates a right side elevational view of
a dog wearing an embodiment of the harness apparatus
including a sensor substrate plate;

[0029] FIG. 3B is a left side elevational view of the dog of
FIG. 3A;
[0030] FIG. 4 is a top elevational view of a case for use

with the harness of FIGS. 1A-3B, according to one embodi-
ment of the invention;

[0031] FIG. 5 is a graphic representation of a monitoring
system including the harness apparatus of FIGS. 1-3 and a
monitoring device;

[0032] FIG. 6A, FIG. 6B, FIG. 6C and FIG. 6D are
graphic representations showings an exemplary wet elec-
trode applicable to the harness as discussed above according
to certain embodiments of the present invention. FIG. 6A
shows an isometric view of a top of the exemplary wet
electrode according to certain embodiments of the present
invention. FIG. 6B shows a side view of the exemplary wet
electrode according to certain embodiments of the present
invention. FIG. 6C is a side, cross-sectional view of the
exemplary wet electrode according to certain embodiments
of the present invention. FIG. 6D is an exploded view of the
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assembly of the exemplary wet electrode according to
certain embodiments of the present invention.

[0033] FIG. 7 is a graphic representation of a top plan
view of an exemplary sensor substrate plate that may be used
in accordance with the harness apparatus of FIGS. 1-3,
according to one embodiment;

[0034] FIG. 8A is a graphic representation showing an
exemplary sensor substrate plate inserted into a harness for
holding the sensor substrate plate on a patient’s chest for
operation thereof;,

[0035] FIG. 8B is graphic representation showing another
exemplary sensor substrate plate inserted into a harness for
holding the sensor substrate plate on a patient’s chest for
operation thereof;,

[0036] FIG. 9 is a graphic representation of a top view
plan of an exemplary sensor substrate plate according to one
embodiment of the present invention;

[0037] FIGS. 10A, 10B, 10C, 10D and 10E are perspec-
tive views of top, front, and left sides of exemplary sensor
substrate plates made of different materials and with specific
dimensions according to some embodiments of the present
invention;

[0038] FIG. 11 is a picture showing an exemplary device
comprising a sensor substrate plate including two electrodes
and two LEDs that may be used in conjunction with the
harness apparatus of FIGS. 1-3. according to one embodi-
ment of the present invention (the exemplary device is
placed inside of a harness for holding the device on the
appropriate skin surface location of a patient);

[0039] FIG. 12A is a picture showing a side view of an
exemplary device comprising a sensor substrate plate with
two transducers and two LEDs according to one embodi-
ment of the present invention. The exemplary device is
placed inside of a harness for holding the device on the
appropriate skin surface location of a patient and the major
surface of the device and the sensor substrate plate is
covered by a flap with only the two transducers and the two
LEDs exposed;

[0040] FIG. 12B is a picture showing a top view of an
exemplary device comprising a sensor substrate plate with
two transducers and two LEDs according to one embodi-
ment of the present invention. The exemplary device is
placed inside of a harness for holding the device on the
appropriate skin surface location of a patient and the major
surface of the device and the sensor substrate plate is
covered by a flap with only the two transducers and the
LEDs and the photo-detector exposed. The unused hole
between the LEDs and the photo-detector and the first
transducer may be used for a temperature and/or a glucose
probe/sensor;

[0041] FIG. 13 is a diagram showing a front view of two
exemplary ECG electrodes coupled to a sensor substrate
plate according to one embodiment of the present invention;

[0042] FIG. 14 is a diagram showing a front view of two
exemplary ECG electrodes coupled to a sensor substrate
plate according to one embodiment of the present invention;
[0043] FIG. 15 is a diagram showing a side view of two
exemplary ECG electrodes coupled to a sensor substrate
plate according to one embodiment of the present invention;
[0044] FIG. 16 is a diagram showing a side view of two
exemplary ECG electrodes coupled to a sensor substrate
plate according to one embodiment of the present invention;
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[0045] FIG. 17 is a diagram showing a top view of an
exemplary sensor substrate plate according to one embodi-
ment of the present invention;

[0046] FIG. 18 is a diagram showing a side view of an
exemplary ECG electrode coupled to a sensor substrate plate
according to one embodiment of the present invention;
[0047] FIG. 19 is a diagram showing an exemplary assem-
bly of two ECG electrodes coupled to a sensor substrate
plate according to one embodiment of the present invention;
[0048] FIG. 20 is a diagram showing a top view of an
exemplary sensor substrate plate according to one embodi-
ment of the present invention;

[0049] FIG. 21 is a diagram showing a side view of an
exemplary sensor substrate plate according to one embodi-
ment of the present invention;

[0050] FIG. 22 is a diagram showing a top view of the
through hole of an exemplary sensor substrate plate accord-
ing to one embodiment of the present invention;

[0051] FIG. 23 is a diagram showing a top view of an
exemplary sensor substrate plate according to one embodi-
ment of the present invention;

[0052] FIG. 24 is a diagram showing a top view of an
exemplary conducting layer of the wet electrode according
to one embodiment of the present invention;

[0053] FIG. 25 is a diagram showing a side view of an
exemplary conducting layer of the wet electrode according
to one embodiment of the present invention;

[0054] FIG. 26 is a diagram showing a top view of an
exemplary front wall of the wet electrode according to one
embodiment of the present invention;

[0055] FIG. 27 is a diagram showing a side view of an
exemplary front wall of the wet electrode according to one
embodiment of the present invention;

[0056] FIG. 28 is a diagram showing a side view of an
exemplary front wall of the wet electrode according to one
embodiment of the present invention;

[0057] FIG. 29 is a diagram showing a top view of an
exemplary front wall of the wet electrode according to one
embodiment of the present invention;

[0058] FIG. 30 is a diagram showing a side view of an
exemplary fastener of the wet electrode according to one
embodiment of the present invention;

[0059] FIG. 31 is a diagram showing a side view of an
exemplary main body of the wet electrode according to one
embodiment of the present invention;

[0060] FIG. 32 is a diagram showing a top view of an
exemplary main body of the wet electrode according to one
embodiment of the present invention;

[0061] FIG. 33 is a diagram showing a side view of an
exemplary main body of the wet electrode according to one
embodiment of the present invention;

[0062] FIG. 34 is a diagram showing a top view of two
exemplary ECG electrodes coupled to a sensor substrate
plate according to one embodiment of the present invention;
[0063] FIG.35is adiagram showing a top view of a sensor
substrate plate according to one embodiment of the present
invention;

[0064] FIG. 36 is a diagram showing a side view of an
exemplary ECG electrode coupled to a sensor substrate plate
according to one embodiment of the present invention;
[0065] FIG. 37 is a diagram showing a top view of two
exemplary ECG electrodes coupled to a sensor substrate
plate according to one embodiment of the present invention;
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[0066] FIG. 38 is an image showing the sensor substrate
electrode including one single wet ECG electrode according
to certain embodiments of the present invention; and

[0067] FIG. 39A and FIG. 39B are diagrams showing
monitoring systems including implantable units applicable
to the harness and the wet electrodes according to certain
embodiments of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0068] Before any embodiments of the invention are
explained in detail, it is to be understood that the invention
is not limited in its application to the details of construction
and the arrangement of components set forth in the follow-
ing description or illustrated in the following drawings. The
invention is capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it is
to be understood that the phraseology and terminology used
herein is for the purpose of description and should not be
regarded as limiting. The use of “including,” “comprising,”
or “having” and variations thereof herein is meant to encom-
pass the items listed thereafter and equivalents thereof as
well as additional items. Unless specified or limited other-
wise, the terms “mounted,” “connected,” “supported,” and
“coupled” and variations thereof are used broadly and
encompass both direct and indirect mountings, connections,
supports, and couplings. Further, “connected” and
“coupled” are not restricted to physical or mechanical con-
nections or couplings.

[0069] In some embodiments, an apparatus for the tele-
health monitoring of veterinary patients is provided. In
particular embodiments, the apparatus includes a veterinary
sensor substrate plate and/or an ECG electrode (e.g., a wet
gel BECG electrode) for non-invasively monitoring vital
signals of a patients. The apparatus may be applicable to a
non-human animal and, in one embodiment, the apparatus
may be applicable to a patient selected from the group
consisting of companion animals, primates, lab animals,
pocket pets and reptiles. Throughout the application, a dog
is used for demonstration purposes. However, as understood
by one skilled in the art, the present invention is applicable
to any companion animal, any primate, any lab animals, any
pocket pet and/or any reptile.

[0070] The term “vital sign” or “vital signal,” as used
herein, refers to a physiological parameter of a subject (e.g.,
a non-human animal) and derivative parameters. In particu-
lar, the term “vital sign” or “vital signal” in this application
may comprise blood volume pulse-signal, heart rate (HR)
(sometimes also called a pulse rate), heart rate variability
(pulse rate variability), pulsatility strength, perfusion, per-
fusion indicator, perfusion variability, Traube Hering Mayer
waves, respiratory rate (RR), body temperature, blood pres-
sure, a concentration of a substance in blood and/or tissue,
such as a (arterial) blood oxygen saturation and/or a glucose
level. Furthermore, a “vital sign” or “vital signal” in this
application may also include health indications obtained
from the shape of the Photoplethysmography (PPG) signal
(e.g. shape may say something about partial arterial block-
age (e.g. shape obtained from PPG signals of the hand gets
more sinusoidal when applying a blood-pressure cuff on the
arm), or about the skin thickness (e.g. a PPG signal from the
face is different than from the hand), or maybe even about
the temperature, etc.). In one embodiment, a “vital sign” or
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“vital signal” refers to the measurement that indicates the
state of a patient’s essential body functions.

[0071] The term “subject” and/or “patient,” as used herein,
refers to a non-human animal. A non-human animal may
comprise any companion animals, any primates, any lab
animals, any pocket pets or any reptiles. In one embodiment,
the non-human animal in the application is a companion
animal such as a dog or a cat.

[0072] The term “measuring vital signs” or “monitoring
vital signs,” as used herein, may refer to measuring a variety
of different vital signs (e.g., heart rate, blood pressure, and
pulse oximetry). Such measurements of vital signs may help
determine the physiological state of an animal and may
provide necessary data in determining if the animal may
require veterinary care.

[0073] The different vital signs may be further transmitted
to an external controller for processing and monitoring.
[0074] The term “SpO,,”p as used herein, refers to a
peripheral capillary oxygen saturation, e.g., an estimate of
the amount of oxygen in the blood.

[0075] In one aspect, a sensor substrate plate adapted to
connect electrodes and/or sensors for measuring and moni-
toring vital signs of a subject is provided. In one embodi-
ment, the sensor substrate plate may also be adapted to
connect other necessary components including a controller
or a processing system. Although specific electrodes are
used as examples in the application, Applicants envision that
any type or shape of electrodes may be used. For example,
any ECG electrode (e.g., any wet gel ECG electrode) may be
used in combination with the sensor substrate plates.
[0076] In general, vital signals may be measured as either
electric signals or optical signals. For example, an electrode
system with at least two electrodes may be used to generate
electrical signals related to a certain skin location of a
subject to generate an electrocardiogram (ECG) waveform.
Alternatively, an optical system featuring a light source and
a photo-detector may be used to generate an optical wave-
form related to the vital signs of a subject after irradiating a
certain location of the skin of the subject. For example, a
light-emitting diode (LED) may be used as a light source
along with an optical detector to generate an optical wave-
form related to a vital sign of a subject. Consequently, a
controller system may receive and/or process the ECG
and/or the optical waveform to generate a vital sign param-
eter, e.g., a heart rate, a pulse oximetry, and/or a systolic
and/or a diastolic blood pressure.

[0077] In one embodiment, a controller may use both
electric signals and/or optical signals to produce vital sign
parameters. For example, at least two electrodes may be
used in the present sensor substrate plate to measure at least
an electrical signal of a subject. The controller may also
include an algorithm that may process the electrical signals
to generate an electric waveform.

[0078] Additionally, a light-emitting diode (LED) may be
used as a light source along with an optical and/or a
photo-detector to measure optical signals related to a vital
sign of the subject. The controller may also include an
algorithm that may process the optical signals to generate an
optical waveform.

[0079] The controller may then use the same or another
algorithm to process the electrical waveform with the optical
waveform to calculate a vital sign parameter, such as a blood
pressure value. For example, the controller may determine
blood pressure by processing: 1) a first time-dependent
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feature of the optical waveform; 2) a second time-dependent
feature of the electrical waveform; and 3) a calibration
parameter determined by another means (e.g., a conven-
tional blood pressure cuff or tonometer).

[0080] In one embodiment, the sensor substrate plate or
related device may be applicable to any subject during its
daily life. The sensor substrate plate or related device is
easily worn by an animal patient during periods of exercise
and/or day-to-day activities, and may determine a non-
invasive vital signal, such as blood-pressure measurement,
in a matter of seconds. The resulting information has many
uses for patients, medical professional, insurance compa-
nies, pharmaceutical agencies conducting clinical trials, and
organizations for home-health monitoring.

[0081] In one embodiment, the sensor substrate plate
and/or related device may be used in an ICU or an emet-
gency room of a hospital to quickly assess and/or determine
the condition of an animal. The sensor substrate plate or
related device may also be used in any general veterinary
practice and/or study of any animal and should not be
limited to any specific scenario or animal.

[0082] In another embodiment, the sensor substrate plate
or related device may be used in a hospital, a medical center
or any other on-site clinic uses where it may be used as a
substitution for the currently used devices for vital signal
measurements.

[0083] FIGS. 1-4 illustrate a harness 10 with a bottom
portion 12 and a top portion 14, according to one embodi-
ment. In this particular embodiment, the bottom portion 12
and the top portion 14 are releasably attached to one another
by one or more mating connectors 16. In alternative embodi-
ments, the harness 10 may be provided as a single unitary
structure. With reference to FIG. 1A, the bottom portion 12
may include a front edge 18 and a back edge 20. In this
particular embodiment, the front edge 18 may be concave
and the back edge 20 may be relatively planar. However, the
front edge 18 and/or the back edge 20 may be relatively
shaped to the specific animal the bottom portion 12 may be
applied thereto. Further, the bottom portion 12 may include
a central portion 22 and one or more arms or side portions
24, 26, 28, 30 extending outwardly therefrom.

[0084] In this particular embodiment, the side portions 24,
26 may be generally defined on one side thereof by the front
edge 18, and by a first edge 32 and a second edge 34,
respectively. Similarly, the side portions 28, 30 may be
defined on one side thereof by the back edge 20, and by a
third edge 36 and a fourth edge 38, respectively. In this
particular embodiment, the edges 32, 34 may be relatively
concave. Further, the side portions 24, 26 may have a set of
hoops 40a, 405 and the side portions 28, 30 may have one
or more of a loop material 42 which may be used to connect
the bottom portion 12 to the top portion 14, the process of
which will be discussed in further detail herein.

[0085] With further reference to FIG. 1A, an inside surface
44 of the bottom portion 12 may include a pocket 46. In this
particular embodiment, the pocket 46 may be located above
the central portion 22 and may be positioned between the
side portions 24, 26. Further, the pocket 46 may be posi-
tioned approximately at a 45 degree angle from an axis A.
In alternative embodiments, the pocket 46 may be located
anywhere within or on the inside surface 44 of the bottom
portion 12. In particular, the pocket 46 may be strategically
located anywhere on the inside surface 44 of the bottom
portion 12 to provide optimal positioning for a sensor or
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electrode 48 (see FIG. 7) placed therein. For example, in this
particular embodiment, the sensor 48 may be used to mea-
sure and/or record an electrocardiogram of an animal. For
that reason, the pocket 46 and, as a result, the sensor 48 may
be located proximate to a heart of the animal. The sensor 48,
and particular embodiments thereof, are discussed in more
detail herein. Although, the harness 10 is described for use
in combination with the sensor 48, one skilled in the art
would appreciate that the harness 10 may be used with a
variety of sensors and, therefore, should not be limited for
use with the sensor 48. Further, although in this embodiment
the harness includes a pocket for placement of a sensor
therein, in alternative embodiments, the sensor 48 may be
directly attached to the inside surface 44 of the bottom
portion 12.

[0086] The inside surface 44 of the bottom portion 12 may
also include a tube 50 located on the side portion 24 and may
be axially aligned, e.g.. at a 45 degree angle from the axis A,
with the pocket 46. As mentioned, the sensor 48 may be
inserted into the pocket 46. As follows, the sensor 48 may
include a set of wires 52 extending therefrom. In particular
embodiments, the set of wires 52 may extend from the
sensor 48 and the pocket 46, and may travel through the tube
50. As a result, the pocket 46 and the tube 50 may protect
and surround the sensor 48 and the set of wires 52, respec-
tively. Further, in some embodiments, the pocket 46 and/or
the tube 50 may be formed from a Velcro® flap system,
thereby allowing the sensor 48 and the set of wires 52 to be
inserted therein and removed therefrom with ease.

[0087] Further, the bottom portion 12 includes a hook
material 54 and a loop material (not shown) strategically
located on a back-side 56 of the bottom portion 12 on the
side portions 28, 30 on ends thereof. Therefore, the hook
material 54 and the loop material may be used in connecting
the bottom portion 12 and the top portion 14, the process of
which will be discussed in further detail herein.

[0088] FIG. 1B illustrates an embodiment of the pocket 46
of the bottom portion 12 of the harness 10. In this embodi-
ment, the pocket 46 includes a first transducer assembly 58
and a second transducer assembly 60. The pocket 46 may
further include one or more sensor contacts, i.e., an upper
sensor contact 62 and a lower sensor contact 64, and an
aperture 66. In particular, the first transducer assembly 58
and the second transducer assemblies 60 may be generally
“octopus-shaped” with a plurality of limbs 68 extending
from a central body 70. Once positioned onto a subject, the
limbs 68 of the transducer assemblies 58, 60 may penetrate
through the hair of the animal the harness 10 is applied
thereto. As such, the transducer assemblies 58, 60 may be
used in combination with the sensor 48 to take physiological
measurements with or without having to shave a particular
area of the animal the sensor 48 and the pocket 46 is applied
thereon. A preferred embodiment of the transducer assem-
blies 58, 60 is described in detail in U.S. Pat. No. 9,314,183,
the entirety of which is incorporated by reference, herein.
[0089] In some embodiments, the sensor 48 may be used
in combination with an ECG pad electrode or an alligator
clip electrode. Further, the sensor contacts 62, 64 may be for
use with a plurality of LEDs. In a particular embodiment, the
sensor contacts 62, 64 are SpO, reflective sensors. There-
fore, in this embodiment, the SpO, reflective sensors may be
used to provide capillary bed measurements in order to
determine the SpO, or oxygen saturation levels of a subject.
The aperture 66 may also be used in conjunction with the
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sensor 48 to provide for a temperature reading, a glucose
reading, and/or any other desired physiological measure-
ment of a subject. In alternative embodiments, the pocket 46
is adapted for a unique sensor placed therein. The sensor 48
may be used to measure a plurality of physiological mea-
surements of an animal including an electrocardiogram, an
electrocardiograph, an oxygen saturation measurement, a
heart rate, a temperature, a glucose level, a respiration rate,
a blood pressure, a pulse oximetry, or any other vital sign.
In further embodiments, the sensor 48 may also be an
accelerometer. And so, the pocket 46 may be further
adapted, in some embodiments, to fit a particular sensor
positioned therein.

[0090] FIG. 1C illustrates another embodiment of the
pocket 46 of the bottom portion 12 of the harness 10. In this
particular embodiment, the pocket 46 may include a first
transducer or first wet electrode 58a and a second transducer
or second wet electrode 60a. The pocket also includes the
upper sensor contact 62 and/or the lower sensor contact 64,
and/or the aperture 66. In particular embodiments, the first
wet electrode 584 and/or the second wet electrode 60a may
be used in combination with the sensor 48 to take physi-
ological measurements with or without having to shave a
particular area of the animal the sensor 48 and the pocket 46
is applied thereon.

[0091] Looking to FIG. 2, the top portion 14 includes a
front edge 72 and a back edge 74. In this particular embodi-
ment, the front edge 72 may be concave and the back edge
74 may be relatively planar. The top portion 14 further
includes a central portion 76 and a plurality of side portions
78, 80, 82, 84 extending therefrom.

[0092] The side portions 78, 80 may be defined on one
side thereof by the front edge 72 and relatively concave
edges 86, 88, respectively. Similarly, the side portions 82, 84
may be defined on one side thereof by the back edge 74 and
relatively concave edges 90, 92, respectively. However,
similar to the bottom portion 12, the front edge 72 and the
back edge 74 may be relatively shaped for a specific animal
the top portion 14 may be applied thereto. Further, the top
portion 14 may include a belt 94 with a set of hoops 96a, 965
located on the side portions 82, 84. The hoops 964, 965 may
be use to connect the bottom portion 12 to the top portion 14.
[0093] The top portion 14 further includes an extension
material 98 that may be relatively semi-circle, and may
comprise a body portion 100, and one or more of extensions
102, 104. In this particular embodiment, the body portion
100 may be positioned on the top portion 14 and the
extensions 102, 104 may extend from the side portions 78,
80, respectively. The body portion 100 may comprise a
surface comprising a hook material 106. In this embodiment,
the hook material 106 may cover the entirety of the body
portion 100. In further embodiments, the hook material 106
may only partially cover the body portion 100. In the present
embodiment, the extensions 102, 104 comprise a loop
material 108 located on the extensions 102, 104. Further, the
loop material 108 may be positioned on the end of the
extensions 102, 104. The top portion 14 may also include an
aperture 114 (see FIG. 3A) that is relatively rectangular.
Further, the top portion includes a plurality of hook material
112 positioned on the side portions 82, 84.

[0094] FIGS. 3A-B illustrate the harness 10 on a dog 110.
However, it should be understood, that the harness 10 may
be used on a range of animals further including cats,
primates, mice, rats, hippopotamuses, horses, dolphins, and
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such. In this particular embodiment, the harness 10 com-
prises the aforementioned bottom portion 12 and the top
portion 14. In this embodiment, the bottom portion 12 and
the top portion 14 have a plurality of matting connectors 16
in the form of hook and loop material, e.g., Velcro® mate-
rial. However, it should be understood that in other embodi-
ments, any aforesaid reference to a hook material may be
substituted with a loop material, and vice versa. Further, in
yet further embodiments, the matting connectors 16 may be
a belt, a set of straps comprising one or more buckles, an
adhesive, or any material and/or device capable of connect-
ing the bottom portion 12 to the top portion 14. As previ-
ously mentioned, the harness 10 may also be provided as a
unitary structure and, therefore, may not require matting
connectors.

[0095] With reference to FIGS. 3A-B, the bottom portion
12 and the top portion 14 are connected as follows. The hook
material 112 may be connected to the loop material 42.
Further, the side portions 28, 30 may be inserted within the
hoops 96a, 965 and folded to connect the hook material 54
with the loop material (not shown) on the back-side 56 of the
bottom portion 12. Additionally, the extensions 102, 104
may be inserted within the hoops 40a, 405 and folded to
connect the hook material 106 with the loop material 108.
Therefore, after doing so, a user may apply the harness 10
to the dog 110. Once connected, the bottom portion 12 and
the top portion 14 may form one or more apertures 116, 118,
120, 122. In this particular embodiment, the apertures 116,
118 may provide holes for the insertion of a pair of front legs
124 of the dog 110. Further, the aperture 120 may provide
a hole from which a head 126 of the dog 110 may extend
therefrom and the aperture 122 may provide a hole from
which a hind body 128 of the dog 110 may extend therefrom.

[0096] In this particular embodiment, the bottom portion
12 has a relatively concave shape that closely mimics a
shape of a chest of the dog 110. As a result, the pocket 46,
which includes the sensor 48 may closely adhere to the body
of the dog 110 and may give the sensor 48 an improved
connection with the body of the dog 110. Further, in the
preferred embodiment, the sensor 48 may also be relatively
concave in shape to similarly mimic the shape of the chest
of the dog 110. The combination of the unique concave fit of
the bottom portion 12 and the pocket 46, with the transducer
assemblies 58, 60 allows for an accurate measurement of
vital components without the animal being required to be
shaven or without the use of adhesives. Further, the afore-
mentioned properties allows for increased mobility for the
dog 110.

[0097] FIG. 4 illustrates a top elevational view of a case
130 that may be releasably attached to the harness 10. In a
particular embodiment, the case 130 may be releasably
attached to an outside portion of the top portion 14 of the
harness 10. The case 130 includes a body portion 132 that is
relatively square or rectangular in shape and a plurality of
flanges 134 extending from the body portion 132. In this
particular embodiment, the flanges 134 include a Velcro®
material and/or an adhesive material 136 on a back side 138
of the flanges 134. Further, in this embodiment, an outside
of the top portion 14 may be substantially made of a material
that may adhere to the adhesive material 136. For example,
the adhesive material 136 may be a hook material for a
Velcro® connection and the outside of the top portion 14
may be substantially made from a loop material for a
Velcro® connection. Therefore, the case 130 may be releas-
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ably attached to the top portion 14 with ease. In alternative
embodiments, the case 130 may be releasably attached to the
top portion 14 using straps or other suitable mechanisms.
[0098] The case 130 may further include a pocket 140 and
a transparent section 142. Therefore, a monitoring device
144 (see FIG. 5) may be inserted within the pocket 140 and
observed through the transparent section 142. In a particular
embodiment, the monitoring device 144 may be a battery
operated unit, such as a Vetcorder Home™ provided by
Sentier™. In this particular embodiment, the sensor 48 may
be connected to the monitoring device 144 by the set of
wires 52. Further, the set of wires 52 may travel from the
pocket 46, through the tube 50 and the aperture 114, and may
connect to the monitoring device 144 in the pocket 140. To
that end, the set of wires 52 may be continuously covered
and protected by the harness 10.

[0099] As shown in FIG. 5, the harness 10 may be used in
conjunction with a monitoring system 146 that includes the
monitoring device 144. Further, the monitoring device 144
may be also connected to a computer 148, e.g., a personal
computer, a cellular device, or the like, and a cloud database
(not shown). In some embodiments, the computer 148 may
include and/or may be further connected to an analytics
dashboard 150, a mobile application 152, and/or an EMR or
clinical application 154. In particular, the monitoring device
144 may process and store data acquired from the sensor 48
and then may transit the acquired data to the computer 148.
The monitoring device 144 may transit the acquired data by
a wireless connection or may transmit the data using a wired
connection using a wire (not shown). As such, the monitor-
ing system 146 may allow for monitoring of a subject at any
location and may allow for big data applications.

[0100] Although the monitoring system 146 is discussed
in connection with the harness 10 and the sensor 48, an
invasive and/or internal sensor (not shown) may be used in
the monitoring system 146. In particular embodiments, a
subject may include an internal sensor positioned in a body
thereof. In this embodiment, the internal sensor may also be
capable of transmitting a plurality of vitals or vital signs to
the monitoring system 144. For example, the internal sensor
may be a SpO, reflective sensor used to provide capillary
bed measurements in order to determine the SpO, or oxygen
saturation levels of a subject. In further embodiments, the
internal sensor may provide a temperature reading, a glucose
reading, an electrocardiogram, an electrocardiograph, an
oxygen saturation measurement, a heart rate, a temperature,
a glucose level, a respiration rate, a blood pressure, a pulse
oximetry, and/or any other vital sign. In further embodi-
ments, the internal sensor may also be an accelerometer.
[0101] The harness 10, the sensor 48, and the monitoring
device 144 may be used in a combination of instances. For
instance, the harness 10, the sensor 48, and/or the monitor-
ing device 144 may be purchased by an animal owner that
wishes to monitor a status or a health of their animal. In this
case, the harness 10, the sensor 48, and/or the monitoring
device 144 may be used on a spot check basis. However,
more particularly, the harness 10, the sensor 48, and/or the
monitoring device 144 may be used by animal owners with
animals that have prior health concerns. As such, the harness
10, the sensor 48, and/or the monitoring device 144 may be
used to monitor specific physiological characteristics of an
animal to help determine the health of said animal. For
example, the harness 10, the sensor 48, and/or the monitor-
ing device 144 may be provided to an animal undergoing
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chemotherapy for consistent monitoring of vital signs of the
animal. In an alternative embodiment, the harness 10, the
sensor 48, and/or the monitoring device 144 may be used in
animal testing. In yet another embodiment, the harness 10,
the sensor 48, and/or the monitoring device 144 may be used
in an ICU or an emergency room of a hospital to quickly
assess and determine the condition of an animal. In short, the
harness 10, the sensor 48, and/or the monitoring device 144
may be used in any general veterinary practice and/or study
of any animal and should not be limited to any specific
scenario or animal.

[0102] The harness 10 may be made from a variety of
materials. In particular, the harness 10 may be designed to be
lightweight, comfortable, and adjustable. In a particular
embodiment, the harness 10 may be made out of a material
under the product name Breathe-O-Prene®. However, it
should be understood that the harness 10 may be made out
of any other suitable material.

[0103] It should be appreciated by those skilled in the art,
that although the bottom portion 12 and the top portion 14
have been described in this embodiment, the bottom portion
12 and the top portion 14 may have a plurality of shapes and
sizes to fit an animal in which the harness 10 may be applied
thereto. For example, the harness 10 may be used on a range
of animals including in a wild animal or a domestic animal
such as a dog, a cat, a primate, a mouse, a rat, a hippopota-
mus, a horse, a pocket pet and the like. As such, the size and
shape of the harness 10 should not be limited to the
aforementioned embodiment, but instead should be unique
to the particular animal applied thereto. Additionally, in
some embodiments, the harness 10 may be provided as a
unitary structure. In this particular embodiment, the bottom
portion 12 and the top portion 14 may be provided as one
unit.

[0104] In another aspect, the present application discloses
an electrode, such as a wet electrode. In one embodiment,
the wet electrode or any sensor including such a wet
electrode does not require hair removal of the subject’s skin
before its application. In one embodiment, the wet electrode
is a wet electrocardiography (ECG or EKG) electrode such
as a wet gel ECG electrode.

[0105] In one embodiment, the wet electrode may be used
in combination with any other electrode or sensors or
devices.

[0106] In one specific embodiment, the wet electrode may
be directed and removably attached to the inside surface of
a harness such as the one disclosed herein. For example, one
or more wet electrodes 58a, 60a may be coupled in the inner
surface of the hamess as shown in FIGS. 1-3.

[0107] In another embodiment, the wet electrodes 58a,
60a may be directly coupled to a sensor substrate plate
before it is used in a harness such as the one disclosed
herein.

[0108] FIGS. 6A-6D provide systematic diagrams of an
exemplary wet electrode 600 that may be used for the wet
electrodes 58a, 60a according to certain embodiments of the
application.

[0109] In one embodiment, the wet electrode 600 may be
capable of directly attaching to the skin of a patient to
measure vital signals of the patient. A sensor or device using
the wet electrode of the present invention allows one to
directly apply the sensor or device on the skin of a subject
without the need of hair removal of the contact skin.
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[0110] Referring to FIGS. 6A, 6B, 6C, and 6D, in one
embodiment, the wet electrode 600 comprises a housing
comprising a front wall 602 having an opening in the central
part thereof and a back wall 603 having a through hole
therein. Further, the wet electrode 600 comprises a main
body 601 held within the housing, where at least part of the
main body 601 may be exposed through the opening of the
front wall 602 of the housing. Additionally, the wet electrode
600 may include a conducting layer 604 between the main
body 601 and the back wall 603 of the housing, an electrical
connector assembly including a conducting pin 605 fastened
to a fastener 606 and the assembly holds the metal substrate
or a mash and the back wall 603 of the housing via the
through hole on the back wall 603. In particular, FIG. 6D
shows assembly of the exemplary wet electrode 600 accord-
ing to certain embodiments of the present invention.
[0111] Although the wet electrode 600 in FIGS. 6A, 6B,
6C and 6D is described as being circular, any other shape as
appreciated by one skilled in the art could be used as the wet
electrode.

[0112] In one embodiment, the front wall 602 may be
made of a non-conductive polymer material, which provides
support of the housing to the main body 601. In one
embodiment, the front wall 602 may be made of a thermo-
formed polymer.

[0113] In one embodiment, the back wall 603 may be
made of a non-conductive polymer material. In one specific
embodiment, the back wall 603 may comprise a means of
attachment such as an adhesive layer or a Velcro on its
opposing side to the front wall 602 so that the web electrode
can removably attach to another surface.

[0114] As shown in FIGS. 6C and 6D, the edge of the front
wall 602 may be coupled to the edge of the back wall 603
to form the housing. In one embodiment, the edge of the
front wall 602 may be coupled to the edge of the back wall
603 through any suitable appreciated by one skilled in the
art. For example, the edge of the front wall 602 may be
glued, heat staked, heat welded or solvent welded to the edge
of the back wall 603 to form the housing.

[0115] In one embodiment, the main body 601 may be
made of a stretchable material such as a polymer material
capable of absorbing liquid materials. In one embodiment,
the main body 601 may be made of a sponge or a similar
material.

[0116] In one embodiment, the main body 601 of the wet
electrode 600 may absorb at least one conductive liquid
material. When the main body 601 of the wet electrode 600
may be in close contact with the skin of a subject, the
conductive liquid material within the main body 601 of the
wet electrode 600 may provide sufficient conductivity
between the contact surface and the metal substrate or mash.
Hair removal or shaving is thus not necessary for the subject.
[0117] As shown in FIG. 6C, at least part of the main body
601 may be exposed so that during the application of the wet
electrode 600, at least part of the main body 601 may be
attached to the skin of a subject. In one embodiment, the
subject does not need to remove hair on the contact skin. The
wet electrode 600 with at least part of the main body 601
with a conductive liquid material may be directly applied to
the subject without the need of shaving and hair removal.
[0118] In one embodiment, the conducting layer 604 may
be a stainless steel mesh. As shown in FIGS. 6C and 6D, the
conducting layer 604 may be coupled to the electrical
connector assembly where the conducting pin 605 may be
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fastened to the fastener 606, providing the necessary addi-
tional conductivity of the wet electrode.

[0119] FElectrical contact may be established between the
conducting layer 604 and the conducting pin 605 by fasten-
ing the conducting pin 605 to the fastener 606. The con-
ducting pin 605 may be used to connect to a monitoring unit,
as described with reference herein. In some implementa-
tions, the fastener 606 may also be electrically conducting.
The conducting pin 605 and the fastener 606 may form a
shap assembly.

[0120] The electrical connector assembly through the con-
ducting pin 605 and the fastener 606 provides connection to
wires or cables to connect to controllers, processors or
monitors (not shown). As such, the wet electrode 600 may
detect the tiny electrical changes on the skin (without the
need of hair removal) that arise from the heart muscle’s
electrophysiologic pattern of depolarizing and repolarizing
during each heartbeat.

[0121] In one embodiment, the wet electrode 600 of the
present application may be coupled to the harness of the
present application.

[0122] In one embodiment, the wet electrode 600 of the
present application may be coupled to a sensor substrate
plate such as those disclosed herein.

[0123] Inanother aspect, the application discloses a sensor
substrate plate. In one embodiment, the sensor substrate
plate may hold one single electrode. FIGS. 6A-6D disclose
a sensor substrate plate that can hold one single electrode
(e.g., one single wet electrode).

[0124] In another embodiment, the sensor substrate plate
can hold two or more electrodes (e.g., two or more wet
electrodes).

[0125] Referring to FIG. 7, a top view of a sensor substrate
plate 700 that may be used as the sensor 48 and/or as the wet
electrode 600 is shown. The sensor substrate plate 700 may
be made of any polymer, rubber or non-conductive material.
In one embodiment, the sensor substrate plate 700 may be
made of a polymer material. For example, one exemplary
sensor substrate plate 700 may be made of a polyoxymeth-
ylene (POM) (also known as acetal, polyacetal and poly-
formaldehyde). A typical example of the commercial prod-
uct is DuPont’s DELRIN.

[0126] In another embodiment, the sensor substrate plate
700 may be made of a rubber-like material such as Tango-
Gray™, TangoBlack™, TangoPlus™ or TangoBlackPlus™.
FIG. 12A shows an exemplary sensor substrate plate may be
made of TangoGrey™.

[0127] Additionally, the sensor substrate plate 700 may
also be made of a high-speed liquid photopolymer that can
produce flexible, high-impact strength, accurate parts. The
example of such photopolymer is Somos® 8120. FIGS. 10B,
10C, 10D and 10E show exemplary sensor substrate plates
made of Somos® 8120.

[0128] The sensor substrate plate 700 may have different
colors depending on the materials of which it is made.
Applicants envision that a sensor substrate plate 700 may
have any color by adding the specific color agent into to the
material or by color-coating the surface of the material. For
example, FIGS. 10A-10E show sensor substrate plates with
different colors.

[0129] Referring to FIG. 7, the sensor substrate plate 700
comprises an elongated main body 701. The main body 701
and the sensor substrate plate 700 may be substantially flat
and/or may be made of a polymer or rubber-like, semi-rigid
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material. The main body 701 may comprise an upper surface
702 and an under surface (not shown). In one embodiment,
the upper surface 702 of the main body 701 may be
configured to removably contact the skin surface of a
patient. For example, the upper surface 702 may be slightly
concave to consist with the contour of the skin surface of a
patient so that the main body 701 and the sensor substrate
plate 700 may closely contact the skin surface of the patient.
[0130] In one embodiment, the main body further com-
prises a plurality of slots 703 on the upper surface 702 of the
main body 701. The plurality of slots 703 may be configured
to hold sensors or electrodes (such as the wet electrodes 600)
for monitoring biometric parameters of the patient. In one
embodiment, the plurality of slots 703 may comprise two
slots.

[0131] Inone embodiment, the main body 701 may further
comprise a first through hole 704 configured to hold an
electrical connector (not shown).

[0132] In one embodiment, an electric connector may be
place on any other location on the sensor substrate plate 700.
[0133] In another embodiment, the first through hole 704
may be configured to hold a probe or a sensor for tempera-
ture and/or glucose measurement (not shown). In yet another
embodiment, a probe and/or a sensor for temperature and/or
glucose measurement may be placed on any other location
on the sensor substrate plate 700.

[0134] Inone embodiment, the main body 701 may further
comprise a first end 705 and a second end 706 of the main
body 701.

[0135] As shown in FIG. 7, the sensor substrate plate 700
may comprise a first end portion 707 that may be integrated
to the first end 705 of the main body 701. In one embodi-
ment, the first end portion 707 may comprise a second
through hole 709. Further, the second hole 709 may be
configured to hold a first electrode (e.g., the wet electrode
600; not shown).

[0136] Similarly, the sensor substrate plate 700 may com-
prise a second end portion 708 that is coupled to the second
end 706 of the main body 701. In one embodiment, the
second end portion 708 comprises a third through hole 710.
The third through hole 710 may be configured to hold a
second electrode (e.g., the wet electrode 600; not shown).
[0137] In one embodiment, as shown in FIG. 7, the first
end portion 707 and the second end portion 708 may have
shapes of circular plates and wherein the first end portion
707, the main body 701 and the second end portion 708 may
form an “S” shape of the whole sensor substrate plate 700.
Alternative shapes of the first end portion 707 and the
second end portion 708 may also be used for the present
invention. Further, any shape of the first end portion 707
and/or the second end portion 708 may also be used to
consist with any specific shape of an ECG electrode, e.g., a
wet ECG electrode or a wet gel ECG electrode. FIGS. 13-38
disclose specific examples of wet ECG electrodes and their
components with the sensor substrate plates.

[0138] Further, the sensor substrate plates of the applica-
tion may also be combined with other types of electrodes.
For example, FIGS. 11, 12A, and 12B disclose specific
examples of non-wet ECG electrodes coupled with the
sensor substrate plates.

[0139] In one embodiment, when the first end portion 707
and the second end portion 708 have shapes of circular
plates, the second through hole 709 and/or the third through
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hole 710 may be located in the centers of the first end portion
707 and the second end portion 708, respectively.

[0140] In one embodiment, the sensor substrate plate 700
may be applicable to a non-human animal patient. In one
embodiment, the patient may be selected from the group
consisting of companion animals, primates, lab animals,
pocket pets and reptiles. In one specific embodiment, the
patient is a dog.

[0141] In one embodiment, the sensor substrate plate 700
may allow the first wet electrode 58a and/or the second wet
electrode 60a to monitor biometric parameters of two dif-
ferent tissues of the patient. For this purpose, the size of the
sensor substrate plate 700, i.e., the length of the main body
701, and the sizes of the first end portion 707 and the second
end portion 708, may be varied depending on the type of
animals or the size of the animals.

[0142] For example, when the patient is a dog as shown in
FIG. 8A and FIG. 8B, the sensor substrate plate 700 may
have a specific size so that the first wet electrode 58a (i.e.,
the center of the first end portion 707) would be positioned
to measure vital signals of the upper chest of one side of the
dog and the second wet electrode 60a (i.e., the center of the
second end portion 708) may be positioned to measure vital
signals of the abdomen of the opposite side of the dog. As
such, the second wet electrode 60a may be positioned to
measure vital signals of the left leg axis of the dog patient’s
heart.

[0143] Inoneembodiment, the first wet electrode 58a may
be positioned to monitor the upper right chest of the patient
and the second wet electrode 60a may be positioned to
monitor the left leg axis of the patient’s heart.

[0144] In one embodiment, as shown in FIG. 11, the
sensor substrate plate 700 may be placed within a vest or
harness so that the first wet electrode 58a (i.e., the center of
the first end portion 707) may be positioned to measure vital
signals of the upper right chest of the dog and the second wet
electrode 60a (i.e., the center of the second end portion 708)
may be positioned to measure vital signals of the abdomen
of the leg axis of the dog patient’s heart.

[0145] FIG. 9 shows an exemplary sensor substrate plate
with a specific dimension suitable for a dog patient. FIGS.
10A, 10B, 10C, 10D and 10E show additional examples of
sensor substrate plates with specific dimensions suitable for
a dog patient. FIGS. 10A, 10B, 10C, 10D and 10E also show
that the sensor substrate plates of the present application
may be made of different materials such as rubber-like
polymers (e.g.. FIG. 10A) and/or photopolymers (e.g.,
FIGS. 10B, 10C, 10D and 10E).

[0146] The present invention may also cover various
dimensions of sensor substrate plates that consist with the
sizes of an animal patient, such as any companion animal,
any primate, any lab animal, any pocket pet or any reptile.
[0147] Inone embodiment, the sensor substrate plates may
be made of a flexible or a semi-rigid material. For example,
the upper surface 702 of the sensor substrate plate 700 may
be easily bent to fit the contour of the skin surface of a
subject. As such, the majority of the upper surface 702 may
closely contact the skin surface of the subject.

[0148] In one embodiment, the upper surface 702 of the
main body 701 may be slightly concave to optimally contact
the skin of the patient.

[0149] In one embodiment, the upper surface 702 may be
configured to removably contact the skin surface of the
patient. For example, the upper surface 702 of the sensor
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substrate plate may be attached to the skin surface by using
a suitable tape, a glue or adhesive or any other attachment
method as appreciated by one skilled in the art.

[0150] In one embodiment, the upper surface 702 may be
removably attached to the skin surface of a patient by using
a vest or a harness. FIGS. 11, 12A, and 12B show an
exemplary harness holding a sensor substrate plate 700
within a harness. As shown in FIGS. 12A and 12B, the
sensor substrate plate 700 may be specifically orientated
within the harness or vest so that the first wet electrode 58a
may be positioned to measure vital signals of the upper right
chest of the dog and the second wet electrode 60a may be
positioned to measure vital signals of the left leg axis of the
dog patient’s heart.

[0151] As shown in FIG. 11, in one embodiment, a sensor
substrate plate 700 may hold two electrode assemblies
through the second through hole 709 and the third through
hole 710. The electrode assemblies may also include nec-
essary wires or cables to connect to controllers, processors
or monitors (not shown).

[0152] Further, the sensor substrate plate 700 may also
hold two sensors or electrode assemblies through the plu-
rality of slots 703 in the main body 701. In one embodiment,
two sensors or electrode assemblies may include LEDs and
optical or photo-detectors (see e.g., FIGS. 12A, 12B, and
28). Similarly, the sensors or electrode assemblies such
LED:s or optical detector may also include necessary wires
or cables to connect to controllers, processors or monitors
(not shown).

[0153] In one embodiment, the first wet electrode 58a
and/or the second wet electrode 60a, and their assemblies
may be adapted to monitor biometric parameters including
ECG, pulse oximetry, temperature glucose, respiration rate,
a glucose level, a SpQ, level, blood pressure, activity level,
location and others. In one embodiment, the first wet elec-
trode 58a and/or the second wet electrode 60a may be wet
gel ECG electrodes. FIGS. 13-38 disclose specific examples
of wet gel ECG electrodes coupled with the sensor substrate
plates. Such measurements on these parameters help deter-
mine the physiological state of an animal and may provide
necessary data in determining if the animal may require
veterinary care.

[0154] In one embodiment, the first through hole 704 may
be located between the first end portion 707 and the plurality
of slots 703 of the main body 701. Alternatively, the first
through hole 704 may be located on any place of the upper
surface 702 of the sensor substrate plate 700. The first
through hole 704 may be located among the plurality of slots
703 or a place between the plurality of slots 703 and the
second end portion 708.

[0155] In one embodiment, the first through hole 704 may
be used to mechanically connect to a temperature or glucose
sensor or probe.

[0156] In one embodiment, a temperature or glucose sen-
sor or probe may be on any place of the upper surface 702
of the sensor substrate plate 700.

[0157] In one embodiment, the first through hole 704 may
be used to couple to an electrical connector.

[0158] In one embodiment, the electrical connector may
be on any place of the upper surface 702 of the sensor
substrate plate 700.

[0159] In one embodiment, the electric connector may be
mechanically and electrically adapted to connect a power
source (not shown). Any power source appreciated by one
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skilled in the art may be used in the present invention. In one
embodiment, the power source may be a battery.

[0160] In one embodiment, the electrical connector may
be adapted to connect biometric monitors comprising those
for Bluetooth transmission, displaying, recording, diagnosis
or reporting. For example, the electric connector may con-
nect the electrode assemblies, LEDs and optical detectors
assemblies to biometric monitors of Bluetooth transmission,
displaying, recording, diagnosis or reporting.

[0161] Inone embodiment, the plurality of slots 703 on the
upper surface 702 of the main body 701 may be mechani-
cally and electrically configured to hold sensors or elec-
trodes assemblies for monitoring biometric parameters com-
prising ECG, pulse oximetry, temperature glucose,
respiration rate, a glucose level, an SpO, level, blood pres-
sure, activity level, location and others.

[0162] In one embodiment, the plurality of slots 703 may
hold LEDs and/or optical or photo-detectors. FIGS. 11, 12A,
and 12B show exemplary sensor substrate plates where the
plurality of slots 103 holds LEDs and optical or photo-
detectors.

[0163] In one embodiment, one of the plurality of slots
703 holds a dual LED (one visible LED and one infrared
LED) and one of the plurality of slots 703 holds a photo-
detector.

[0164] In one embodiment, the first through hole 704 may
be configured to hold a probe or a sensor for temperature
and/or glucose measurement. As shown in FIG. 12B, the
unused hole between the LED and the photo-detector and
the first transducer is used for a temperature or a glucose
probe/sensor.

[0165] Applicants envision that any shapes of the first end
portion 707 and/or the second end portion 708 may be used
for the sensor substrate plates of the present invention. For
example, any shapes of the first end portion 707 and/or the
second end portion 708 may be used when wet gel ECG
electrodes with specific shape are used in combination with
the sensor substrate plates. FIGS. 13-38 disclose specific
examples of wet gel ECG electrodes coupled with the sensor
substrate plates.

[0166] In one embodiment, the first end portion 707 and
the second end portion 708 have shapes of circular plates
and wherein the first end portion 707, the main body 701 and
the second end portion 708 form an “S” shape of the sensor
substrate plate 700.

[0167] Specifically, when the first end portion 707 and the
second end portion 708 have shapes of circular plates, the
second through hole 709 and/or the third through hole 710
may be located in the center of the circular plates. As such,
the first wet electrode 584 and/or the second wet electrode
60a may be located in the center of the circular plates of the
first end portion 707 and the second end portion 708. FIG.
7 shows an exemplary sensor substrate plate 700 where the
first electrode and the second electrode are located in the
center of the circular plates of the first end portion 707 and
the second end portion 708.

[0168] In another aspect, the present invention discloses a
device for monitoring vital signals of a patient. In one
embodiment, the device includes the sensor substrate plate
including all necessary electrode assemblies, sensor assem-
blies, LED and photo-detector assemblies, monitor assem-
blies and necessary power sources. In one embodiment, the
necessary electrode assemblies include ECG electrodes such
as wet gel ECG electrodes.
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[0169] Referringto FIGS. 11, 12A, and 12B, an exemplary
device including a sensor substrate plate is shown. In one
embodiment, a device for monitoring vital signals of a
patient comprises a sensor substrate plate as discussed above
and a means to removably hold the sensor substrate plate to
the skin of a patient for measuring vital signals of the patient.
Further, the device may comprise a first electrode mechani-
cally and electrically connected to the first end portion of the
sensor substrate plate and a second electrode mechanically
connected to the second end portion of the sensor substrate
plate. In addition, the device may include a plurality of
sensors or electrodes mechanically connected to the slots on
the upper surface of the main body of the senor substrate
plate, an electric connector mechanically connected to the
first through hole of the sensor substrate plate, and at least
one monitor mechanically connected to the electric connec-
tor. In one embodiment, the device may be used to monitor
and measure biometric parameters comprising ECG, pulse
oximetry, temperature glucose, respiration rate, a glucose
level, a SpO, level, blood pressure and others of the patient.
[0170] As discussed above, the device may be applicable
to a non-human animal. In one embodiment, the device may
be applicable to any patient selected from the group con-
sisting of companion animals, primates. lab animals, pocket
pets and reptiles. Although a dog is used as an exemplary
patient, the present invention is applicable to any comparion
animals, any primates, any lab animals, any pocket pets or
any reptiles.

[0171] In one embodiment, the means to removably hold
the sensor substrate plate to the skin of a patient may include
using a tape, a glue or adhesive, or any other removable
attachment methods as appreciated by one skilled in the art.
[0172] In one embodiment, the means to removably hold
the sensor substrate plate to the skin of a patient may be a
vest or a harness. FIG. 11 shows an exemplary device where
the device is specifically orientated and held within a
harness. The harness may also include through holes where
the necessary cable or wires of the device may pass through.
[0173] As discussed above, the device may be orientated
so that the first wet electrode 58a and/or the second wet
electrode 60a may measure vital signs of two different
tissues of a subject. For example, the first wet electrode 58a
may be positioned to monitor the upper right chest of a dog
patient and the second wet electrode 60a may be positioned
to monitor the left leg axis of the dog patient’s heart.
[0174] In one embodiment, the plurality of sensors or
electrodes amounted to the slots of the upper surface of the
senor substrate plate may include light sources such as LEDs
and optical or photo-detectors.

[0175] In one embodiment, the device may include a first
and a second LEDs mounted to an emitter assembly and a
detector assembly spaced apart from and mounted substan-
tially coplanar with respect to the emitter assembly for the
monitoring and recording of pulse oximetry and non-inva-
sive blood pressure.

[0176] In one embodiment, the device may also include
ECG electrodes embedded on the sensor substrate plate or
chassis for the recording of heart rate and ECG waveform
and activity, respirations. Further, the device may also
include temperature thermistors embedded on the sensor
substrate plate or chassis for the monitoring of temperature.
Provisions are also included to mount separate LED's and
detector assemblies to non-invasively monitor blood glucose
levels.
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[0177] In one embodiment, the device may further com-
prise a power source, such as a battery.

[0178] In one embodiment, the device may be capable of
monitoring biometric parameters comprising ECG, pulse
oximetry, temperature glucose, respiration rate, blood pres-
sure, a glucose level, a SpO, level, activity level, location
and others.

[0179] In one embodiment, the at least one monitor com-
prises a monitor for Bluetooth transmission, displaying,
recording, diagnosis or reporting.

[0180] In one embodiment, the majority of the device may
be covered in a flap for protection with only the electrodes,
light sources and photo-detectors exposed. In one embodi-
ment, the flap may also include a through hole for a
temperature or glucose probe/sensor. In another embodi-
ment, the flap may not include any through hole for a
temperature or glucose probe/sensor. As such, a temperature
or glucose probe/sensor may also be covered by the flap.
[0181] FIGS. 12A and 12B show an exemplary device
wherein the majority surface of the device may be covered
in a flap.

[0182] In one embodiment, specific shaped electrodes or
transducers may be used for the device of the present
invention. For example, an “octopus” shape transducer as
disclosed in U.S. Pat. No. 9,314,183 allows one to effec-
tively measure vital signs of an animal subject without
having to shave the area of the subject.

[0183] As shown in FIGS. 1A, 1B, 12A and 12B, only the
“octopus” shape transducers, LEDs and photo-detectors are
exposed and the majority surface of the device may be
covered by a dark flap, which is held within a harness.
Further, the dark flap may have an open end allowing the
necessary wires or cables to pass through.

[0184] In another embodiment, a wet gel electrode may be
used for the device of the present invention. For example,
wet gel ECG electrodes with various shapes may be used in
the present invention. FIGS. 13-38 include figures showing
exemplary ECG electrodes coupled to the sensor substrate
plates according to embodiments of the present invention.
The specific shape of the ECG electrode is used as a
non-limiting example. Applicants envision that any shape of
wet get ECG electrode may be used in the present invention.
[0185] Although the present invention has been described
in terms of one or more preferred embodiments, and it
should be appreciated that many equivalents, alternatives,
variations, and modifications, aside from those expressly
stated, are possible and within the scope of the invention.
[0186] In one aspect, the present invention may also
disclose an ECG electrode, such as a wet gel ECG electrode.
FIGS. 13-38 include figures showing exemplary ECG elec-
trodes according to embodiments of the present invention.
[0187] In one embodiment, the ECG electrode may be
used in combination of the sensor substrate plate as dis-
cussed above.

[0188] In another embodiment, the ECG electrode may be
used independently from any sensor substrate plate on a
patient. For example, Applicants envision that a wet gel
ECG electrode of the present invention may be used directly
on a patient such as a non-human patient.

[0189] In one specific embodiment, the wet electrode may
be directed and removably attached to the inside surface of
a harness such as the one disclosed herein. For example, one
or more wet electrodes may be coupled to the inner surface
of the harness as shown in FIGS. 1-3.
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[0190] 1In one specific example, one or more wet elec-
trodes may be directed and may be removably attached to
the inside surface of the harness as disclosed herein at
suitable locations so that the main body of electrodes closely
contact the skin of a subject, such as a dog. Because of the
characteristic properties of the wet electrode, the subject
does not need to remove hair before application of the wet
electrode and the measurement.

[0191] FIG. 39A and FIG. 39B show embodiments of the
monitoring system applicable to the harness and the sensor
substrate. In particular, the figures illustrate an embodiment
of a device 230 that may be used in a hamess and/or a wet
electrode, as described with reference to FIGS. 1-38. In
general, the device 230 may include a detector unit 3902 and
an implantable unit 3904. The implantable unit 3904 may be
configured to detect various signals from the subject, as
described. In addition, the implantable unit 3904 may also
be configured to communicate detected signals using a wired
as well as wireless connection, as shown. To this end, the
detector unit 3902 and implantable unit 3904 may be con-
figured with various hardware, including Bluetooth, WiFi or
other wireless protocol.

[0192] The detector unit 3902 may be coupled to a sub-
strate 232, which could be attached to the subject using a
harness, as well as other wearable items or products, as
described Signals received by the detector unit 3902 may be
communicated to a monitoring unit, as described herein. The
substrate 232 may be any of the sensor substrate plate as
disclosed herein. In some implementations, the detector unit
3902 may advantageously amplify, filter, or otherwise pre-
process the received signals detected by the implantable unit
3904.

[0193] It will be appreciated by those skilled in the art that
while the invention has been described above in connection
with particular embodiments and examples, the invention is
not necessarily so limited, and that numerous other embodi-
ments, examples, uses, modifications and departures from
the embodiments, examples and uses are intended to be
encompassed by the claims attached hereto. Various features
and advantages of the invention are set forth in the following
claims.

1. A wet electrode for directly attaching to a skin of a
patient to measure vital signals of the patient comprising a
main body that provides sufficient conductivity by closely
contacting the skin of the patient in the absence of hair
removal, wherein the wet electrode comprises:

a housing, the housing comprising:

a front, wall having an opening in the central part of the front
wall; and a back wall having a through hole in the center of
the back wall; a main body held within the housing, wherein
at least part of the main body is exposed through the opening
of the front wall of the housing;

a conducting layer between the main body and the back

wall of the housing; and

an electrical connector assembly including a conducting

pin fastened to a fastener and the assembly holding the
supporting substrate and the back wall of the housing.

2. (canceled)

3. The wet electrode of claim 1, wherein the main body is
made of a polymer material capable of absorbing conductive
liquid materials.

4. (canceled)

5. The wet electrode of claim 1, wherein the front wall is
made of a polymer material.
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6. (canceled)

7. The wet electrode of claim 1, wherein the back wall of
the housing comprises an adhesive layer so that the electrode
can removably attach to another surface.

8. A sensor substrate plate for removable attachment to the
skin of a patient to measure vital signals of the patient, the
sensor substrate plate comprising:

(a) an elongated main body, the main body comprising:

(1) an upper surface and an under surface wherein the
upper surface is configured to removably contact a
skin surface of the patient;

(ii) plurality of slots on the upper surface of the main
body mechanically and electrically configured to
hold sensors or electrodes for monitoring biometric
parameters of the patient;

(iii) a first through hole mechanically and electrically
configured to hold an electrical connector; and

(iv) a first end and a second end of the main body;

(b) a first end portion that is integrated to the first end of
the main body, the first end portion comprising a
second through hole mechanically and electrically con-
figured to hold a first electrode; and

(¢) a second end portion that is integrated to the second
end of the main body, the second end portion compris-
ing a third through hole mechanically and electrically
configured to hold a second electrode,

(d) wherein the sensor substrate plate allows the first
electrode and the second electrode to monitor biometric
parameters of two different tissues of the patient.

9-11. (canceled)

12. The sensor substrate plate of claim 8§, wherein the first
electrode is positioned to monitor an upper right chest of the
patient and the second electrode is positioned to monitor a
left leg axis of a patient’s heart.

13. (canceled)

14. The sensor substrate plate of claim 8, wherein the
upper surface of the main body is slightly concaved to
optimally contact the skin of the patient.

15. The sensor substrate plate of claim 8, wherein the first
through hole is located between the first end portion and the
plurality of slots of the main body.

16. The sensor substrate plate of claim 8, wherein the
electric connector is mechanically and electrically adapted
to connect a power source.

17. The sensor substrate plate of claim 8, wherein the
electric connector is mechanically and electrically adapted
to connect biometric monitors comprising those for Blu-
etooth transmission, displaying, recording, diagnosis or
reporting.

18. (canceled)

19. The sensor substrate plate of claim 8§, wherein the first
end portion and the second end portion have shapes of
circular plates and wherein the first end portion, the main
body and the second end portion form an “S” shape of the
sensor substrate plate.

20. The sensor substrate plate of claim 8, wherein the
sensor substrate plate is removably held to the skin of the
patient by a vest or a harness.

21. A device for monitoring vital signals of a patient, the
device comprising: a sensor substrate plate of claim 8;

a means to removably hold the sensor substrate plate to

the skin of a patient for measuring vital signals of the

patient;
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a first electrode mechanically and electrically connected
to the first end portion of the sensor substrate plate;

a second electrode mechanically and electrically con-
nected to the second end portion of the sensor substrate
plate;

a plurality of sensors or electrodes mechanically and
electrically connected to the slots on the upper surface
of the main body of the senor substrate plate;

an electric connector mechanically and electrically con-
nected to the first through hole of the sensor substrate
plate; and

at least one monitor mechanically and electrically con-
nected to the electric connector; wherein the device is
used to monitor biometric parameters comprising ECG,
pulse oximetry, temperature, a glucose level, an SpC
level, respiration rate, blood pressure and others of the
patient.

22-24. (canceled)

25. The device of claim 21, wherein the means to remov-
ably hold the sensor substrate plate to the skin of a patient
is to use a vest or a harness.

26. The device of claim 21, wherein the first electrode is
positioned to monitor the upper right chest of the patient and
the second electrode is positioned to monitor the left leg axis
of the patient’s heart.

27. (canceled)

28. The device of claim 21, wherein the device further
comprises a power source.

29-31. (canceled)

32. A harness for use on an animal, the harness compris-

ing:

a bottom portion with a front edge, a rear edge, and a
pocket;

a top portion with a front edge, a rear edge, and an
aperture;

side portions extending from each side of the bottom
portion;

side portions extending from each side of the top portion;
and

mating connectors on the side portions allowing the side
portions of the bottom portion to be connected to the
side portions of the top portion.

wherein a sensor is positioned within the pocket,

wherein a first and a second aperture for a from legs of the
animal is formed when the side portions of the bottom
portion and the side portions of the top portion are
connected, and

wherein the harness is configured to a size and a shape of
the animal.

33. The harness of claim 32, wherein the matting con-
nectors comprise a set of hooks located on the side portions
of the bottom portion and a set of straps located on the side
portions of the top portion whereby the set of straps insert
and loop around the set of hooks.

34-40. (canceled)

41. An apparatus for monitoring an animal, the apparatus
comprising:

a harness to be worn by the animal, the harness configured
to a size and a shape of the animal and comprises an
aperture and a pocket; and

an at least one sensor for recording a physiological
measurement of the animal including an at least one
wire extending therefrom,
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wherein the sensor is placed within the pocket, and

wherein the aperture provides a path for the wire to pass

therethrough.

42. (canceled)

43. The apparatus of claim 41, wherein the apparatus
further comprises a monitoring device releasably attached to
the harness and connected to the sensor by the at least one
wire.

44. (canceled)
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