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(57) ABSTRACT

An electrode padset and a method of using the electrode
padset are disclosed herein. The electrode padset is a single
unit, consisting of multiple patient-contacting conductive
pads arranged on a single piece of material. The padset is
comprised of a plurality of conductive pads, at least one
conductive pad adapted to emit an electrical signal and at least
one other conductive pad adapted to receive an electrical
signal, and an electrically conductive material coupling the
conductive pads.
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ELECTRODE PADSET

REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Provi-
sional U.S. Application Nos. 61/698,289 and 61/698,257,
both filed Sep. 7, 2012, and 61/808,509, filed Apr. 4, 2013, all
entitled “Electrode Padset,” and all of which are incorporated
herein in their entirety.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The invention is directed to electrode padsets. Spe-

cifically, the invention is directed to patient-contacting con-
ductive pads arranged on a single piece of material.

[0004] 2. Background of the Invention

[0005] Medical electrodes transfer the energy of ionic cur-
rents in the body into electrical currents that can be amplified,
studied, and used to help make diagnoses. Medical electrodes
permit surface quantification of internal ionic currents, yield-
ing an ordinarily non-invasive test for a variety of nervous,
muscular, ocular, cardiac, and other disorders that might oth-
erwise have required surgical means to verify their presence.
For instance, muscular exams using electrodes may produce
evidence of diminished muscle strength and can discriminate
between primary muscle disorders and neurologically-based
disorders, in addition to detecting if a muscle is truly weak or
seems so due to other reasons. The electrodes are typically
easy to use, fairly cheap, disposable (or easily sterilized), and
often unique in the tasks they help to perform. The essential
role of the electrode is to provide ideal electrical contact
between the patient and the apparatus used to measure or
record activity.

[0006] Medical electrodes are generally comprised of a
lead or wire (for conduction of electrical current), a metal
electrode, and electrode-conducting paste or gel for surface
electrodes. There is also often a metal (for good electrical
contact) snap for the lead to snap into place so that the elec-
trode can be disposable while the lead can be reused. Existing
electrode leads are usually designed to be a maximum in
length to accommodate all size patients. However, when used
with smaller patients, the extra length results in excess wires
around the patient. The excess wires can be a source of dis-
comfort and are a safety hazard because the wires can become
caught when the patient moves in and out of bed or needs to
have other procedures done in the hospital. Due to the length
of existing leads, it is often difficult to keep the wires from
tangling and to maintain appropriate application of the elec-
trodes while minimizing the length of the leads.

SUMMARY OF THE INVENTION

[0007] The present invention overcomes the problems and
disadvantages associated with current strategies and designs
and provides new tools and methods of measuring physical
parameters of a patient.

[0008] One embodiment of the invention is directed to an
electrode padset. The padset comprises a plurality of conduc-
tive pads, at least one conductive pad adapted to emit an
electrical signal and at least one other conductive pad adapted
to receive an electrical signal and an electrically conductive
material coupling the conductive pads to each other. The
plurality of conductive pads are adapted to be placed on a
patient in a specified configuration.
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[0009] 1In apreferred embodiment, at least a portion of the
electrically conductive material is adjustable to accommo-
date different size patients. The padset preferably further
comprises at least one pouch, wherein each pouch maintains
excess electrically conductive material not necessary to
accommodate a patient. Preferably, at least one pouch is
positioned above a conductive pad. In a preferred embodi-
ment, the padset preferably further comprises at least one
anti-creasing device coupled to each pouch preventing the
electrically conductive material from creasing at fold points.
Preferably, the padset further comprises a fixating device
preventing the electrically conductive material from exiting
each pouch unintentionally. Preferably, each pouch is open at
both ends.

[0010] Preferably, the electrically conductive material is
adapted to fold a plurality of times within each pouch. Ina
preferred embodiment, the electrode padset is a single unit.
Preferably, the padset further comprises at least one of art-
work, symbols, and indications to aid in the correct placement
of the padset on a patient.

[0011] In a preferred embodiment, the electrode padset is
adapted to acquire at least one of electrical bioimpedance
(thoracic, cardiac or otherwise), electrocardiography (ECG),
electroencephalography (EEG), and electromyography
(EMQ) signals. Preferably, the electrically conductive mate-
rial is a vapor transmission material or a set of wires adjust-
able in length. Preferably, the padset is adapted to acquire at
least one channel of tetrapolar transthoracic bioimpedance
signals. Preferably, there are at least two bioimpedance chan-
nels and the bioimpedance channels are oriented at an angle
between 0 and 90 degrees to each other. In a preferred
embodiment, the padset is adapted to acquire a bilateral tran-
sthoracic bioimpedance signal.

[0012] Preferably, the specified configuration is anatomi-
cally relevant. Preferably, at least one conductive pad is
coupled to a patient’s mid-clavicular line, at least one con-
ductive pad is coupled to the patient’s mid-axillary line, and
at least one conductive pad is coupled to the patient’s xiphoid
process.

[0013] The padset preferably further comprises a memory
chip. Preferably, the memory chip stores at least one of cali-
bration data, production data, patient data, expiration date
data, and padset data. Preferably, the memory chip is capable
of wireless communication. Preferably, the memory chip is
passive and is couplable to an internal or external power
supply.

[0014] Another embodiment of the invention is directed to
a method of obtaining a bioimpedance signal. The method
includes the steps of affixing the electrode padset as described
herein to a patient, sending an electric signal from at least one
conductive pad into the patient, receiving the electric signal
from at least one conductive pad from the patient, and ana-
lyzing the received signal.

[0015] Another embodiment of the invention is directed to
an electrode padset. The padset comprises a plurality of con-
ductive pads and an electrically conductive material coupling
the conductive pads at a distance from each other, wherein the
electrically conductive material is adjustable to alter the dis-
tance between the conductive pads. Preferably, the conduc-
tive pads are adapted to receive electrical signals.

[0016] Another embodiment of the invention is directed to
a connector adapted to couple an electrode padset to an elec-
trical cable. The connector is comprised of a male connector
coupled to the electrode padset and a female connector
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coupled to the electrical cable. The male connector comprised
of a protrusion adapted to engage the female connector, a pair
of flexible wings adapted to allow the protrusion to engage
into and release from the female connector upon depression
of the flexible wings by a force, wherein the flexible wings
maintain a locked position when not depressed, and an ori-
entation key. Upon engagement of the male connector into the
female connector, an electrical circuit is formed.

[0017] Preferably, the electrode padset is disposable and
the electrical cable is reusable. In a preferred embodiment,
each edge of the male connector is rounded. Preferably, the
protrusion is a triangular ramp and the female connector is
comprised of a recess adapted to engage the triangular ramp.
Preferably, the connector separates traces and contacts during
engagement of the connector.

[0018] Another embodiment of the invention is directed to
an electrode padset. The padset comprises a plurality of con-
ductive pads, at least one conductive pad adapted to receive an
electrical signal and an electrically conductive material cou-
pling the conductive pads. The plurality of conductive pads
are arranged in a specified configuration.

[0019] Preferably, at least a portion of the electrically con-
ductive material is adjustable to accommodate different size
patients. The padset preferably further comprises at least one
pouch, wherein each pouch maintains excess electrically con-
ductive material not necessary to accommodate a patient.
Preferably, at least one pouch is positioned above a conduc-
tive pad. The padset preferably further comprises at least one
anti-creasing device coupled to each pouch preventing the
electrically conductive material from creasing at fold points.
Preferably, the padset further comprises a fixating device
preventing the electrically conductive material from exiting
each pouch unintentionally.

[0020] In a preferred embodiment, each pouch is open at
both ends. Preferably, the electrically conductive material is
adapted to fold a plurality of times within each pouch. In a
preferred embodiment, the electrode padset is a single unit.
The padset preferably further comprises at least one of art-
work, symbols, and indications to aid in the correct placement
of the padset on a patient.

[0021] Preferably, the electrode padsetis adapted to acquire
at least one of electrical bioimpedance (thoracic, cardiac or
otherwise), electrocardiography (ECG), electroencephalog-
raphy (EEG), and electromyography (EMG) signals. In a
preferred embodiment, the electrically conductive material is
a vapor transmission material or is a set of wires adjustable in
length. Preferably, the padset is adapted to acquire at least one
channel of tetrapolar transthoracic bioimpedance signals.
Preferably, there are at least two bioimpedance channels and
the bioimpedance channels are oriented at an angle between 0
and 90 degrees to each other. The padset is preferably adapted
to acquire a bilateral transthoracic bioimpedance signal. Pref-
erably, the specified configuration specified configuration
corresponds anatomically to a patient.

[0022] Preferably, the electrode padset is made from a
single piece of material and has the electrodes laid out in a
fixed configuration for ease and consistency of placement.
Consistency of the placement of the electrodes is desirable to
get accurate signals from the electrode array.

[0023] Preferably, the electrical electrode padset is con-
nected to the trunk cable with a connector, which provides a
convenient, slim, and snap fit connection.
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[0024] Preferably, the padset is adapted to provide a dis-
connect force which is above a certain level, and provides an
easily releasable connection when squeezed thereby releas-
ing the snap connection.

[0025] Preferably the connector is compact and provides
insulation between the conductive elements to prevent arcing
during defibrillation in a size much smaller than conventional
connectors.

[0026] Preferably, the padset is coupled to a passive
memory chip which can store and transmit patient/padset
specific information for later use.

[0027] Preferably, the padset is coupled to a power source,
memory, and a wireless communication device, which can
store and transmit patient/padset specific information for later
use.

[0028] Other embodiments and advantages of the invention
are set forth in part in the description, which follows, and in
part, may be obvious from this description, or may be learned
from the practice of the invention.

DESCRIPTION OF THE DRAWING

[0029] The invention is described in greater detail by way
of example only and with reference to the attached drawing,
in which:

[0030] FIG. 1 is a photograph of an embodiment of an
electrode of the invention.

[0031] FIGS. 2a-% depict embodiments of various lengths
of the electrode padset.

[0032] FIG. 3 depicts an embodiment of a printed film
folded twice within a pouch.

[0033] FIG. 4 depicts embodiments of a printed film folded
multiple times within a pouch.

[0034] FIG. 5 depicts an embodiment of a printed film
welded to a pouch.

[0035] FIG. 6 depicts an embodiment of a printed film with
a folding guide device.

[0036] FIG. 7 depicts an embodiment of a padset with
pouches positioned above the electrodes.

[0037] FIG. 8 depicts an embodiment of a padset with
open-ended pouches.

[0038] FIGS. 9a-b depict an embodiment of a padset with
wire connectors.

[0039] FIGS. 10a-c depict an embodiment of a pouch with
directional openings.

[0040] FIG. 11 depicts an embodiment of a wire in a pouch.
[0041] FIG. 12 depicts an embodiment of a wire opening
sized to match wire size.

[0042] FIG. 13 depicts an embodiment of a connector.
[0043] FIG. 14 depicts an embodiment of a mechanical
drawing of connector.

[0044] FIG. 15 depicts an embodiment of a plastic connec-
tor and traces going to electrodes.

[0045] FIG. 16 depicts an embodiment of a different level
of insertions of the connector and trunk cable.

[0046] FIG. 17 depicts an embodiment of a mechanical
drawing of trunk (patient) cable.

[0047] FIG. 18 depicts an embodiment of a chip installed
on the backside of the padset, which is adapted to power and
communicate with the chip via the connector.

[0048] FIG. 19 depicts an embodiment of a wireless
comm./memory chip (e.g. RFID) on the surface of the padset.
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DESCRIPTION OF THE INVENTION

[0049] As embodied and broadly described herein, the dis-
closures herein provide detailed embodiments of the inven-
tion. However, the disclosed embodiments are merely exem-
plary of the invention that may be embodied in various and
alternative forms. Therefore, there is no intent that specific
structural and functional details should be limiting, but rather
the intention is that they provide a basis for the claims and as
a representative basis for teaching one skilled in the art to
variously employ the present invention.

[0050] Medical electrodes currently utilize bulky and dedi-
cated connectors for every lead that comes from the electrode
set. It is desirable to have a connector that handles multiple
leads and provides a slim and easy interconnect in making an
electrical connection between a trunk cable to the monitor. It
is also desirable to have a slim low profile connector in and
around the patient that does not impose any hard edges
against the patient. It is also desirable to have a connection
system that provides a positive snap connection. It is also
desirable to have a connector that requires a user to squeeze
the connector to allow the connector to be positively discon-
nected. It is also desirable to have the connector able to be
disconnected when the disconnect force exceed a certain
level, even when the connector is not squeezed by the user. In
circumstances when a cable gets tripped over or the monitor-
ing equipment gets moved, it is desirable to have the connec-
tion disconnect when pulled above a certain force. This dis-
connect force would serve to eliminate the pull on the patient
and the risk of knocking the monitoring equipment over inad-
vertently.

[0051] In a busy hospital environment, it is possible for a
healthcare worker to select and use either an expired or inap-
propriate padset (e.g. a set of electrodes) on a patient. To
address these issues, historically, hospital equipment and sup-
plies have been carefully labeled and/or color-coded.
Whereas these measures minimize the chance of a human
error, they do not completely eliminate the problem. A solu-
tion is to recognize if and when a padset is inappropriately
used, whether it is past its expiration date, or whether it has
become faulty and communicate the problem to the end-user
(healthcare provider).

[0052] When equipment relies on patient-specific calibra-
tion for optimal performance and when obtaining such cali-
bration takes time, a challenge in using electrodes specific to
custom monitoring parameters is, often, a patient has to be
moved betweendifferent hospital departments (e.g. OR, ICU,
PACU, or MRI) and it is not always feasible to move the
monitoring equipment which holds the calibration data with
the patient. A solution is to integrate the calibration informa-
tion into the padset, which preferably remains attached to the
patient, such that when the patient arrives in a new unit (e.g.
PACU) the calibrations are transferred immediately into the
bed-side monitor.

[0053] Current electrodes such as EKG can be difficult to
apply and can be cumbersome when placed on the patient.
Multi sensor electrodes can be difficult to apply in the correct
anatomical landmarks and nurses seldom have the time and
patience to apply the electrodes in a uniform and consistent
fashion. It is beneficial to have an electrode which can be
applied to the body, is adaptable to the size of the patient, and
provides for proper placement by self alignment and graphi-
cal instructions when placed on the body.

[0054] FIG. 1 depicts an embodiment of an electrode pad-
set. The electrode padset preferably is a single unit, consisting
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of multiple patient-contacting conductive pads arranged on a
single piece of material. In another embodiment, multiple
pieces of material joined are together into a single unit. The
padset is adapted to be placed on a patient in a certain con-
figuration to acquire bioelectrical signals including but not
limited to electrical bioimpedance (thoracic, cardiac or oth-
erwise), electrocardiography (ECG), electroencephalogra-
phy (EEG) and electromyography (EMG). The capability of
the padset in being preconfigured in the specific electrodes
location and orientation can be seen in if FIG. 1. FIG. 1 is an
example of an orthogonal arrangement used for the electrode
sensor array. Preferably, the padset arranges the electrodes on
the patient in an anatomically relevant configuration. For
example, at least one conductive pad can be coupled to a
patient’s mid-clavicular line, at least one conductive pad can
be coupled to the patient’s mid-axillary line, and at least one
conductive pad can be coupled to the patient’s xiphoid pro-
cess. The padset can also be affixed to the patient in different
configurations. In the preferred embodiment, the padset is
able to attach to one or more patient trunk cables.

[0055] Preferably, the padset includes artwork, symbols, or
other indications to aid in the correct placement of the padset
on the body. The padset is preferably made of plastic, fiber,
nylon, or other medical grade materials that can be sanitized
and sterilized.

[0056] The padset preferably includes at least one strip of
material between the electrode pads which adjusts in length to
fit patients of different sizes and body types. Preferably, the
material is a vapor transmission material that allows the
patient’s skin to breathe and heal. For example, the material
can be a cloth-like printed circuit (similar to a bandage),
which is flexible and contours to the body. Preferably, the
edges of the material between the electrode pads is formed
(e.g. via laser cutting) to minimize sharp edges. Preferably,
the edges of the material do not extend beyond the adhesive
material used to affix the padset to the patient.

[0057] In one embodiment, the padset is adjustable to fit
different body parts. In another embodiment, the material
between pads exerts a tension as it extends, but applies no
tension once the user stops stretching the material. For
example, the material can be elastic bands, lycra, or other
stretchable materials. In another embodiment, the material
between pads exerts a tension, thus holding the material close
to the body. Unlike single wire cable which is flexible, low
profile, and generally uses up very little space, printed film
electrodes have minimal multi-directional flexibility and are
therefore limited in the ability to accommodate excess length
material in and around the patient. In another embodiment,
the material between pads is sized to accommodate large
body parts or large patients and there are provisions on the
padset (e.g. pouches) to hold and contain the extra material
kept the extra material out of the way. The pouch design
provides for a low profile storage of excess length material, it
also automatically manages the delivery and the geometry of
this material so that the material interacts with the patientina
user friendly way. Preferably, the pouch is positioned above
an electrode to simplify the arrangement of the padset (see
FIG. 7). Additionally, as shown in FIG. 8, the pouch can be
open at both ends. Having the pouch open at both ends, allows
the circuit to be stored in a non-elongated state with a gentle
radius at the fold points of the material at either end of the
pouch. If the fold points were maintained within the pouch, it
may be possible that the material would crease at the fold
points, thereby damaging the circuit.
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[0058] FIGS. 2a-k depict an embodiment of the padset
having a pouch to hold excess printed film. As can be seen in
the figures, the printed film can be extracted from the pouch to
increase the distance between the electrodes. FIG. 3 depicts a
cut away view of the printed film being extracted from the
pouch. Preferably, the printed film is folded several times
within the pouch. For example, as shown in FIG. 3, the printed
film is folded twice. However, the printed film can be folded
4, 6, or 8§ times causing multiple layers of the printed film (see
FIG. 4). Preferably, the printed film can be removed from the
pouch to lengthen the padset and reinserted into the pouch to
shorten the padset.

[0059] When extending the padset, two problems can
occur. First the friction between the layers can cause instances
where multiple layers of printed film are withdrawn from the
pouch at the same time, instead of one layer at a time. To
prevent such multiple layer withdrawal, the intermediary
layer can be affixed directly to pouch at a position near the
pouch exit and hold the intermediary layer directionally so it
will not exit the pouch with another layer. F1G. 5, for example,
depicts a pouch with the intermediary layer welded to the
pouch, which also prevents a user from pulling the printed
film out of the pouch completely. Secondly, folding the
printed film can damage the circuit and leave it inoperable. To
solve this problem the circuit’s fold can be controlled at the
exit of pouch by the use of a small piece of foam or other
guiding device, which serves to maintain a radius to protect
the printed film at folding points. The foam, as shown in FIG.
6, allows for folding the printed film back on itself without
damaging the circuit.

[0060] FIGS. 9a-b depict another embodiment of the pad-
set. In the embodiment of FIGS. 9a-b, a wire or set of wires
connects the electrodes. Preferably, a pouch or wire storage
device is positioned above at least one electrode to maintain
excess wire (as shown in FIG. 11). For example in FIG. 9a, the
electrodes are positioned closer together with less wire
between the electrodes. Thus, the excess wire is stored in
pouches positioned above the electrodes. While, in FIG. 95,
the electrodes are positioned further apart with more wire
between the electrodes. The flexible, closed-cell, molded
foam preferably covers the top of the double electrodes to
create the pouch, and has the ability to conform to contours of
the body. The double electrode at the end of the wire prefer-
ably fits around the rib cage of the patient, and is able to
conform to and stick to the patient as well as house the folded
wiring.

[0061] Additionally as depicted by the arrows in FIGS.
10a-c. using a wire to connect electrodes allows for the wire
to exit the top of the “Head” electrode with the ability to point
in the right, center, or left. This is achieved, for example, by
incorporating notches in the exit hole so that the nurse or care
provider can position and direct the electrode lead up and
away from the patient’s body, for example, so that the con-
nection from the patient’s shoulder to trunk cable is safe from
being pulled from patient turning in bed. The notches, or wire
ports, are shown in FIG. 12. The size of the notches preferably
closely match the size of the wires and thus the notches are
able to control the pushing and pulling of the wires from
within the electrode.

[0062] Preferably, the wire connectors are adjustable (e.g.
expandable to fit obese people) and durable. For example, a
patient may be able roll over and the pouch will protect
electrodes. Preferably, the wires can be routed around surgi-
cal sites. The wires are preferably able to be pushed back in
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the housing and have a controlled length removing from
housing, (e.g. the wire do not fall out unintentionally). There
may be 5, 3, or 2 wires organized in flat ribbon connected by
insulation, or another number of wires. Preferably, the wires
are comfortable against skin and present no sharp edges.
[0063] In another embodiment, depicted in FIGS. 18 and
19, the padset includes a memory chip containing calibration
data, production data, and the like. The memory chip can be
passive (e.g. RFID, SSD) or active (e.g. Bluetooth, ZigBee)
and can be powered by anintegrated power-cell, by the padset
cable, or by a contactless inductive power source. The
memory chip can be programmed with individual padset
test(s) and the anticipated results from these tests. Once con-
nected to a patient, the padset preferably communicates with
the monitoring equipment and indicates what internal tests
should be done and what the results should be. If there is a
mismatch, a message is preferably delivered to the user. For
example, in connecting a padset for normal patients to an
obese patient, the padset contains information regarding the
acceptable range of measured impedance and, if the readings
are outside this range, the device displays an error, or, alter-
natively, if the padset has been outside its protective package
and the exposure to air has dried out the conductive gel, the
device may display an error). The internally programmed
range of acceptable impedances is preferably used to identify
that the memory chip can store the exact time/date when the
padset was attached to a patient. After, for example, 24 hours
the chip can alert the user to replace the padset.

[0064] The memory chip can store individual patient data
(e.g. patient age, gender, height, weight, BMI, calibration vs.
vent or spirometer) and, if unplugged from one monitoring
equipment (e.g. in the OR), can immediately transfer these
data to another monitor (e.g. in the PACU) assuring maximal
continuity of patient care. This adaptability is useful since
calibration data and equipment are not readily available to
clinicians throughout the hospital.

[0065] In one embodiment the electrode pads are arranged
to acquire a tetrapolar transthoracic bioimpedance signal,
where some electrode pads are used to inject a stimulating
current, and others are used to read the resulting voltage. In
another embodiment the electrode pads are arranged to
acquire multiple channels of tetrapolar transthoracic bio-
impedance signals. This embodiment applies to configura-
tions in which the separate channels share the same current-
injecting electrodes, or have separate current-injecting
electrodes. Further, the bioimpedance channels may be ori-
ented at an angle between 0 and 90 degrees to each other.
[0066] Inoneembodiment, the electrode pads are arranged
such that there is a primary bioimpedance channel and a
secondary channel arranged at roughly a 45 degree angle. In
this embodiment, the primary channel consists of two cur-
rent-injecting electrodes and two voltage-sensing electrodes
arranged such that the voltage-sensing electrodes sit close to
an imaginary line connecting the two current-sensing elec-
trodes. The secondary channel consists of two voltage-sens-
ing electrodes. In one embodiment, the secondary channel
has no current-injecting electrodes. In one embodiment, the
secondary channel has exclusive current-injecting electrodes.
In one embodiment, one of the voltage-sensing electrodes is
shared between the primary and the secondary channels.
[0067] Inoneembodiment, the electrode pads are arranged
to acquire a bilateral transthoracic bioimpedance signal. In
this embodiment, both channels share one current-injecting
electrode and one voltage-sensing electrode located just
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below the sternal notch. Each channel has its own current-
injecting electrode and voltage-sensing electrode located on
the midaxillary line on either side of the chest.

[0068] In one embodiment the attachment method of the
trunk/patient cable to the connector of the electrode padset is
described. The method of attachment is preferably by pinch-
ing a plastic connector housing (shown in FIGS. 13, 14 and
15) and inserting the housing (as shown in FIG. 16) into the
trunk cable connection (as shown in FIG. 17). The connection
is preferably a snap connection, however other connection
methods can be used. The plastic connector is preferably thin,
and has a feature that snaps into a recess in the reusable trunk
cable. The snap feature is preferably a small ramp protruding
from the connector that slides against the trunk cable connec-
tor. During the connection process the end of the ramp, which
is preferably a sharp triangular feature, engages the recess of
the trunk cable, creating the click and connection. When the
user’s fingers are removed from the connector the two flaps
preferably move away from the plastic film circuit and rest
against the trunk cable connector. When the user’s fingers are
applied to remove the connector, the ramp feature preferably
moves away from the recess and the connector can be
removed.

[0069] The plastic connector is preferably a housing for the
end of the circuit, and provides a space for contacts to come
together in a small area. The connector is preferably a sim-
plified single entry point for the entire electrode padset sys-
tem. The edges of all parts of the connector are preferably
rounded so they do not etch away at the traces. The inside of
the connector preferably has a feature that keeps the traces
and contacts apart from each other. The connector preferably
protects the circuit traces from damage during attachment or
detachment. The connector preferably fans outward toward
the electrodes, and provides more surface area for the pinch-
ing fingers to grip. The connector preferably has two engage-
ment devices, one being the ramp described herein, and the
other being a protrusion on the other side of the connector.
The engagement devices preferably prevent the connection
from being made if the connector is inserted in the wrong
orientation.

[0070] The plastic connector preferably contains a slot
where the film circuit and crimp contacts are inserted. The slot
preferably also creates a space for the two ends of the con-
nector to move towards when the device is pinched.

[0071] The plastic connector preferably also provides 1so-
lation of the separate conductive elements by separating each
section inside the connector (as shown in FIGS. 13 and 14).
Each conductive element preferably has its own isolated com-
partment which provides for the necessary mechanical and
electrical isolation. This isolation maintains a design which
achieves a high dielectric withstand to enable the device to
successfully pass a defibrillation test for medical use.

[0072] Other embodiments and uses of the invention will be
apparent to those skilled in the art from consideration of the
specification and practice of the invention disclosed herein.
All references cited herein, including all publications, U.S.
and foreign patents and patent applications, are specifically
and entirely incorporated by reference. It is intended that the
specification and examples be considered exemplary only
with the true scope and spirit of the invention indicated by the
following claims. Furthermore, the term “comprising of”
includes the terms “consisting of” and “consisting essentially
of”
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1. An electrode padset, comprising:

a plurality of conductive pads, at least one conductive pad
adapted to emit an electrical signal and at least one other
conductive pad adapted to receive an electrical signal;
and

an electrically conductive material coupling the conductive
pads to each other;

wherein the plurality of conductive pads are adapted to be
placed on a patient in a specified configuration.

2. The electrode padset of claim 1, wherein at least a
portion of the electrically conductive material is adjustable to
accommodate different size patients.

3. The electrode padset of claim 2, further comprising at
least one pouch, wherein each pouch maintains excess elec-
trically conductive material not necessary to accommodate a
patient.

4. The electrode padset of claim 3, wherein at least one
pouch is positioned above a conductive pad.

5. The electrode padset of claim 3, further comprising at
least one anti-creasing device coupled to each pouch prevent-
ing the electrically conductive material from creasing at fold
points.

6. The electrode padset of claim 3, further comprising a
fixating device preventing the electrically conductive mate-
rial from exiting each pouch unintentionally.

7. The electrode padset of claim 3, wherein each pouch is
open at both ends.

8. The electrode padset of claim 3, wherein the electrically
conductive material is adapted to fold a plurality of times
within each pouch.

9. The electrode padset of claim 1, wherein the electrode
padset is a single unit.

10. The electrode padset of claim 1, further comprising at
least one of artwork, symbols, and indications to aid in the
correct placement of the padset on a patient.

11. The electrode padset of claim 1, wherein the electrode
padset is adapted to acquire at least one of electrical bio-
impedance (thoracic, cardiac or otherwise), electrocardio-
graphy (ECG), electroencephalography (EEG), and elec-
tromyography (EMG) signals.

12. The electrode padset of claim 1, wherein the electri-
cally conductive material is a vapor transmission material or
a set of wires adjustable in length.

13. The electrode padset of claim 1, wherein the padset is
adapted to acquire at least one channel of tetrapolar transtho-
racic bioimpedance signals.

14. The electrode padset of claim 13, wherein there are at
least two bioimpedance channels and the bioimpedance chan-
nels are oriented at an angle between 0 and 90 degrees to each
other.

15. The electrode padset of claim 1, wherein the padset is
adapted to acquire a bilateral transthoracic bioimpedance
signal.

16. The electrode padset of claim 1, wherein the specified
configuration corresponds anatomically to a patient.

17. The electrode padset of claim 16, wherein at least one
conductive pad is coupled to a patient’s mid-clavicular line, at
least one conductive pad is coupled to the patient’s mid-
axillary line, and at least one conductive pad is coupled to the
patient’s xiphoid process.

18. The electrode padset of claim 1, further comprising a
memory chip.
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19. The electrode padset of claim 18, wherein the memory
chip stores at least one of calibration data, production data,
patient data, expiration date data, and padset data.

20. The electrode padset of claim 18, wherein the memory
chip is capable of wireless communication.

21.The padset of claim 18, wherein memory chip is passive
and is couplable to an internal or external power supply.

22. A method of obtaining a bioimpedance signal, com-
prising:

affixing the electrode padset of claim 1 to a patient;

sending an electric signal from at least one conductive pad

into the patient;

receiving the electric signal from at least one conductive

pad from the patient; and

analyzing the received signal.

23. An electrode padset, comprising:

a plurality of conductive pads; and

an electrically conductive material coupling the conductive

pads at a distance from each other;

wherein the electrically conductive material is adjustable

to alter the distance between the conductive pads.

24. The electrode padset of claim 22, wherein the conduc-
tive pads are adapted to receive electrical signals.

25. A connector adapted to couple an electrode padsetto an
electrical cable, comprising:

amale connector coupled to the electrode padset;

a female connector coupled to the electrical cable;

the male connector comprised of:

a protrusion adapted to engage the female connector;

apair of flexible wings adapted to allow the protrusion to
engage into and release from the female connector
upon depression of the flexible wings by a force,
wherein the flexible wings maintain a locked position
when not depressed; and

an orientation key;

wherein, upon engagement of the male connector into the

female connector, an electrical circuit is formed.

26. The connector of claim 25, wherein the electrode pad-
set is disposable and the electrical cable is reusable.

27. The connector of claim 25, wherein each edge of the
male connector is rounded.

28. The connector of claim 25, wherein the protrusion is a
triangular ramp and the female connector is comprised of a
recess adapted to engage the triangular ramp.

29. The connector of claim 25, wherein the connector
separates traces and contacts during engagement of the con-
nector.

30. An electrode padset, comprising:

a plurality of conductive pads, at least one conductive pad

adapted to receive an electrical signal; and
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an electrically conductive material coupling the conductive

pads;

wherein the plurality of conductive pads are arranged in a

specified configuration

31. The electrode padset of claim 30, wherein at least a
portion of the electrically conductive material is adjustable to
accommodate different size patients.

32. The electrode padset of claim 31, further comprising at
least one pouch, wherein each pouch maintains excess elec-
trically conductive material not necessary to accommodate a
patient.

33. The electrode padset of claim 31, wherein at least one
pouch is positioned above a conductive pad.

34. The electrode padset of claim 31, further comprising at
least one anti-creasing device coupled to each pouch prevent-
ing the electrically conductive material from creasing at fold
points.

35. The electrode padset of claim 31, further comprising a
fixating device preventing the electrically conductive mate-
rial from exiting each pouch unintentionally.

36. The electrode padset of claim 31, wherein each pouch
is open at both ends.

37. The electrode padset of claim 31, wherein the electri-
cally conductive material is adapted to fold a plurality of
times within each pouch.

38. The electrode padset of claim 30, wherein the electrode
padset is a single unit.

39. The electrode padset of claim 30, further comprising at
least one of artwork, symbols, and indications to aid in the
correct placement of the padset on a patient.

40. The electrode padset of claim 30, wherein the electrode
padset is adapted to acquire at least one of electrical bio-
impedance (thoracic, cardiac or otherwise), electrocardio-
graphy (ECQG), electroencephalography (EEG), and elec-
tromyography (EMG) signals.

41. The electrode padset of claim 30, wherein the electri-
cally conductive material is a vapor transmission material or
1s a set of wires adjustable in length.

42. The electrode padset of claim 30, wherein the padset is
adapted to acquire at least one channel of tetrapolar transtho-
racic bioimpedance signals.

43. The electrode padset of claim 42, wherein there are at
least two bioimpedance channels and the bioimpedance chan-
nels are oriented at an angle between 0 and 90 degtees to each
other.

44. The electrode padset of claim 42, wherein the padset is
adapted to acquire a bilateral transthoracic bioimpedance
signal.

45. The electrode padset of claim 30, wherein the specified
configuration corresponds anatomically to a patient.
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