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APPARATUS AND METHOD FOR
MONITORING PHYSIOLOGICAL
PARAMETERS USING ELECTRICAL
MEASUREMENTS

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates generally to monitor-
ing physiological parameters and more particularly to moni-
toring physiological parameters using electrical measure-
ments derived from voltage profiles obtained via radio
frequency.

BACKGROUND OF THE INVENTION

[0002] Observing and evaluating the physiological condi-
tion of a biological subject, such as a human, may facilitate an
evaluation of the health or wellness of the human or biological
subject. For example, a medical professional may observe
one or more physiological parameters of a patient to assist in
determining the patient’s overall health or wellness. Once the
health and wellness of the patient is determined, the medical
professional can advise the patient of any course of medical
treatment that could improve the health and wellness of the
patient.

[0003] Medical professionals often directly observe the
physiological condition of a patient by visually inspecting or
tactilely inspecting the patient’s body. Such inspections gen-
erally lead to subjective assessments of a patient’s physiologi-
cal condition and thus a subjective assessment of the patient’s
health and wellness. In one example, when a patient has
sustained a burn, cut, abrasion, or other such wound to the
patient’s flesh or tissue, the wound may be periodically visu-
ally inspected by a medical professional or the patient in an
effort to determine the rate and progress of the healing pro-
cess. In order to conduct such periodic visual inspections, a
bandage or other type of dressing that may cover the wound
would be removed to expose the wound for visual inspection.
Bacteria or other such harmful organisms can enter the wound
during this exposure and can result in the wound becoming
infected or sustaining other such harmful effects. In addition,
the regular removal of the wound dressing may become irri-
tating to the patient and can lead to additional soreness, tear-
ing of the wound or other unacceptable conditions.

SUMMARY OF THE INVENTION

[0004] The embodiments of the present invention
described below are not intended to be exhaustive or to limit
the invention to the precise forms disclosed in the following
detailed description. Rather, the embodiments are chosen and
described so that others skilled in the art may appreciate and
understand the principles and practices of the present inven-
tion.

[0005] In accordance with one embodiment, a system for
monitoring a physiological parameter comprises a substrate,
a first drive electrode, a second drive electrode, a first detec-
tion electrode, a second detection electrode, and a radio fre-
quency identification (“RFID”) device or apparatus. The sub-
strate 1s arranged to be removably securable to a biological
organism, such as through adhesive, mechanical fastening
(e.g. incorporation in a wrap) or other suitable manners for
securing the device to the patient. The first drive electrode, the
second drive electrode, the first detection electrode, the sec-
ond detection electrode, and the RFID apparatus are each
coupled to the substrate. The RFID apparatus is arranged to be
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in electrical communication with each of the first drive elec-
trode, the second drive electrode, the first detection electrode,
and the second detection electrode.

[0006] RFID is a term used for technologies that use radio
waves in the automatic identification of objects. There are
several conventional methods of identifying objects using
RFID, the most common of which is to store a serial number
(and other information, if desired) that identifies a product on
a microchip that is attached to an antenna. The chip and the
antenna together along with the supporting substrate on
which they are provided define an RFID inlay.

[0007] RFID devices include active tags and labels, which
include a power source, and passive tags and labels, which do
not. In the case of passive devices, in order to retrieve the
information from the chip, a “base station” or “reader” sends
an excitation signal to the RFID tag or label. The excitation
signal energizes the tag or label, and the RFID circuitry trans-
mits the stored information back to the reader. The RFID
reader receives and decodes the information from the RFID
tag. In general, RFID devices can retain and transmit enough
information to uniquely identify individuals, packages,
inventory and the like. RFID tags and labels also can be
characterized as to those to which information is written only
once (although the information may be read repeatedly), and
those to which information may be written during use. For
example, RFID devices may store environmental data (that
may be detected by an associated sensor), logistical histories,
state data, etc.

[0008] RFID devices or tags are used in a wide range of
application environments. A typical RFID tag can include an
RFID inlay having a circuit device, (hereinafter, “RFID
inlay”) that is mounted on a substrate or carrier, to which can
be applied a facestock.

[0009] In accordance with another embodiment, a system
for monitoring a physiological parameter comprises a patch,
a first drive electrode, a second drive electrode, a first detec-
tion electrode, a second detection electrode, an RFID appa-
ratus, and an RFID transceiver. The patch is arranged to be
removably securable to a biological organism. The first drive
electrode is coupled to the patch. The second drive electrode
is coupled to the patch and located proximate, possibly adja-
cent, to the first drive electrode. The first detection electrode
is coupled to the patch. The second detection electrode is
coupled to the patch and located proximate to the first detec-
tion electrode. The RFID apparatus is coupled to the patch.
The RFID apparatus is arranged to be in electrical communi-
cation with each of the first drive electrode, the second drive
electrode, the first detection electrode, and the second detec-
tion electrode. The RFID transceiver is arranged to transmit
radio signals to, and receive radio signals from, the RFID
apparatus.

[0010] In accordance with another embodiment, a system
for monitoring a physiological parameter comprises a first
substrate, a second substrate, a first drive electrode, a second
drive electrode, a first detection electrode, a second detection
electrode, and an RFID apparatus. The first substrate and the
second substrate are each arranged to be removably securable
to a biological organism. The first drive electrode and the
second drive electrode are coupled to the first substrate. The
first detection electrode and the second detection electrode
are coupled to the second substrate. The RFID apparatus is
arranged to be in electrical communication with each of the
first drive electrode, the second drive electrode, the first detec-
tion electrode, and the second detection electrode.
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[0011] In accordance with another embodiment, a method
is provided for monitoring a physiological parameter of a
biological organism. The method comprises positioning an
RFID apparatus proximate or adjacent to the biological
organism. The method further comprises using the RFID
apparatus to generate an electrical current in response to a
signal request. The method further comprises quantifying
characteristics of the electrical current. The method further
comprises driving the electrical current through a portion of
the biological organism. The method further comprises
detecting a voltage from a voltage profile that has been radi-
ated from the electrical current after it is driven through the
portion of the biological organism. The method further com-
prises quantifying characteristics of the detected voltage to
ascertain data or other parameters from the voltage.

[0012] Other features and advantages of the present inven-
tion will become apparent to those skilled in the art from the
following detailed description. It is to be understood, how-
ever, that the detailed description of the various embodiments
and specific examples, while indicating preferred and other
embodiments of the present invention, are given by way of
illustration and not limitation. Many changes and modifica-
tions within the scope of the present invention may be made
without departing from the spirit thereof, and the invention
includes all such modifications.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] These, as well as other objects and advantages of
this invention, will be more completely understood and
appreciated by referring to the following more detailed
description of the presently preferred exemplary embodi-
ments of the invention in conjunction with the accompanying
drawings, of which:

[0014] FIG. 1 is a schematic view depicting a system for
monitoring physiological parameters in accordance with an
embodiment, wherein a patch is removably secured to a
human;

[0015] FIG. 2 is a schematic view depicting the patch of
FIG. 1;
[0016] FIG. 3 is a schematic view depicting a system for

monitoring physiological parameters in accordance with
another embodiment, wherein two patches are removably
secured to a human;

[0017] FIG.4provides a cross sectional view of thepatch of
FIG. 1; and
[0018] FIG. 5 depicts a block diagram of an exemplary

method of using the patch of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Theapparatuses and methods disclosed in this docu-
ment are described in detail by way of examples and with
reference to the figures. Unless otherwise specified, like num-
bers in the figures indicate references to the same, similar, or
corresponding elements throughout the figures. It will be
appreciated that modifications to disclosed and described
examples, arrangements, configurations, components, ele-
ments, apparatuses, methods, materials, etc. can be made and
may be desired for a specific application. In this disclosure,
any identification of specific shapes, materials, techniques,
arrangements, etc. are either related to a specific example
presented or are merely a general description of such a shape,
material, technique, arrangement, etc. Identifications of spe-
cific details or examples are not intended to be, and should not
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be, construed as mandatory or limiting unless specifically
designated as such. Selected examples of apparatuses and
methods for physiological monitoring of a biological organ-
ism using electrical measurements are hereinafter disclosed
and described in detail with reference made to FIGS. 1 to 3.
[0020] Physiological monitoring can include the monitor-
ing of at least one physiological parameter of a biological
organism, such as a human. Physiological parameters of
humans can include, for example, heart rate, respiration rate,
body temperature, perspiration rate, the presence or level of
bacteria, body hydration, and blood oxygen levels, among
others. Physiological monitoring ofa human or other biologi-
cal organism can be useful for a number of purposes. For
example, physiological monitoring can assist a doctor or
other medical professional in assessing the health and well-
ness of a patient or diagnosing a disease, physical state or
condition. By monitoring physiological parameters of inter-
est to a medical professional who is treating the patient, the
medical professional can recommend or initiate a course of
medical treatment appropriate to address the patient’s health,
disease or condition.

[0021] An example of a method for monitoring at least one
physiological parameter of a human includes measuring an
electrical property of at least a portion of the human body. For
example, such a method can include driving or providing an
electrical current into a first portion of the human body. The
properties or characteristics of the electrical current at the first
portion of the human body can be controlled and thus deter-
mined and known. As a result of the driven electrical current,
a voltage profile is established and can extend to a second
portion of the human body, which is spaced from the first
portion of the human body. This voltage profile can be mea-
sured and thus determined and known. Certain physiological
parameters of the human body will cause a change in the
characteristics of the voltage profile as it passes through the
body, for example conductivity and dielectric constant.
Therefore, by evaluating the characteristics of the voltage
profile at the second portion of the human body, a physiologi-
cal parameter of the skin or tissue positioned between the first
and second portions of the human body can be determined.
Determining such a physiological parameter can assist a
medical professional in evaluating the health or condition of
the human. By repeating this procedure over an extended
period of time, amedical professional or a patient can monitor
improvements or deteriorations of a human’s health, condi-
tion or wellness.

[0022] An example of a physiological monitoring system
10 is schematically illustrated in FIG. 1. The physiological
monitoring system 10 can include a substrate or patch 12
arranged to be removably securable to a body 14 of a human.
The physiological monitoring system 10 can further include a
pair of drive electrodes or contacts 16, 18, a pair of detection
electrodes or contacts 20, 22, a radio frequency identification
(“RFID”) apparatus 24, and an RFID transceiver 26. The pair
of drive electrodes 16, 18, the pair of detection electrodes 20,
22, and the RFID apparatus 24 can be coupled to the patch 12.
The RFID transceiver 26 can be positioned a distance away
from the patch 12 and arranged to provide for radio commu-
nication between the RFID transceiver 26 and the RFID appa-
ratus 24.

[0023] The substrate or patch 12 may include an RFID
device mounted directly to the substrate or the RFID device
may be provided as a RFID inlay that is then applied to the
patch. In either case, the substrate or inlay is selected from a
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material such as a polyester (e.g. PET), medical webbing,
cellulosic stock (paper) or the like that generally will not react
with the skin of the patient. The RFID device or inlay can be
attached to the patient directly or to the substrate or patch 12
through the use of adhesives (e.g. permanent, removable,
repositionable), cling films, mechanical fasteners such as
clamps or clips or be bound to the patient as part of the
dressing.

[0024] If the RFID device or inlay is provided or encoded
with patient information, separation of the RFID inlay or
RFID device from the substrate can cause a change in the read
range or performance of the RFID device so as to protect the
patient’s privacy as may be required under certain statutory
regulations. In this regard see US 2009/0184824 and U.S. Pat.
No. 7,170,415. Alternatively, the RFID device can be pro-
vided with a destructible feature such as provided in U.S. Pat.
No. 7,460,015, all of which have a common inventor and
assigned to the same assignee as the present application, and
each of which is hereby incorporated by reference herein as is
necessary for a complete understanding of the present inven-
tion.

[0025] The drive electrodes 16, 18 can be arranged so that,
when the patch 12 is secured to the body 14 of a human, the
drive electrodes 16, 18 are in electrical communication with
the skin or tissue of the body 14. Similarly, the detection
electrodes 20, 22 can be arranged so that, when the patch 12
1s secured to the body 14 of a human, the detection electrodes
20, 22 are in electrical communication with the skin or tissue
of the body 14. In one embodiment, conductive adhesive can
be placed on the patch 12, the drive electrodes 16, 18, and/or
the detection electrodes 20, 22. In other embodiments, tape
and/or some other material or arrangement can be used to
facilitate securement of the patch 12 and associated compo-
nents to the body 14. In one embodiment, it will be appreci-
ated that the drive electrodes 16, 18 and/or the detection
electrodes 20, 22 can contact the skin in a low resistance
arrangement to facilitate effective transfer of electrical cur-
rent therebetween. However, in another embodiment, it will
be appreciated that elements can be coupled with a body ina
capacitive or other configuration.

[0026] The RFID apparatus 24 can be positioned in electri-
cal communication with each of the pair of drive electrodes
16, 18 and with each of'the pair of detection electrodes 20, 22.
The RFID transceiver 26 can be positioned and configured to
send radio signals to, and receive radio signals from, the
RFID apparatus 24. Likewise, the RFID apparatus 24 can be
positioned and configured to send radio signals to, and receive
radio signals from, the RFID transceiver 26.

[0027] An example of the patch 12 with components
coupled to the patch 12 is schematically illustrated in FIG. 2.
The components as previously discussed can be provided as a
RFID inlay which is then secured to or incorporated with the
patch 12. The patch 12 can include an adhesive portion 28 for
removably securing the patch 12 to the body 14 of a human or
other biological subject. It will be understood that the adhe-
sive portion 28 may include a generally tacky substance. The
tacky substance can provide sufficient adhesive strength to
secure the patch 12 to the body 14 of a human, but can allow
for removal of the patch 12 from the body 14 of ahuman when
desired. The drive electrodes 16, 18 can be coupled to the
patch 12 and positioned generally proximate to one another,
as shown in FIG. 2. The detection electrodes 20, 22 can also
be coupled to the patch 12 and positioned generally proxi-
mate to one another and opposite the drive electrodes 16, 18,
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as also shown in FIG. 2. The RFID apparatus 24 is shown to
be coupled to the patch 12 and positioned generally between
the drive electrodes 16, 18 and the detection electrodes 20, 22.
In other embodiments, an RFID apparatus can be positioned
in any of a variety or suitable alternative locations relative to
the drive electrodes and detection electrodes. Although the
description and figures describe and illustrate a system with
four electrodes, it will be understood that the system is not
limited to four electrodes. A system can include either more
than four or less than four electrodes.

[0028] TheRFID apparatus 24 can include an RFID chip 30
and an antenna 32. In one embodiment, the RFID chip 30 can
have a unique identifier to facilitate communication with the
RFID transceiver 26 or other such device. The antenna 32 can
be arranged so that it is in electrical communication with the
RFID chip 30. The RFID device 24 can operate in any fre-
quency range required, including low frequency (LF), high
frequency (HF) or ultra high frequency (UHF). The antenna
32 can further be arranged to receive signals from devices
such as the RFID transceiver 26 and arranged to transmit
signals from the RFID chip 30. In generating a signal, the
RFID chip 30 can encode the signal with data and other such
information that can be read or otherwise interpreted by
devices such as the RFID transceiver 26.

[0029] The RFID apparatus 24 can be in electrical commu-
nication with other components coupled to the patch 12. In
one embodiment, as shown in FIG. 2, electrical leads 34, such
as metal wires, place the RFID apparatus 24 in electrical
communication with the drive electrodes 16, 18 and the detec-
tion electrodes 20, 22. In one example, as shown in F1G. 2, for
each one of the drive electrodes 16, 18 and for each one of the
detection electrodes 20, 22, a respective one of the electrical
leads 34 can be provided to facilitate electrical communica-
tion with the RFID chip 30.

[0030] FIG. 2 illustrates the drive electrodes 16, 18, the
detection electrodes 20, 22, and the RFID apparatus 24 as all
coupled to the same side of the patch 12. However, it will be
understood that electrodes and an RFID apparatus can be
positioned in a variety or other suitable arrangements with
respect to a patch. For example, electrodes can be coupled to
one side of a patch while an RFID apparatus can be coupled
to the opposing side of the patch. In yet another example,
electrodes can be coupled to one side of a patch while an
RFID apparatus is positioned and enclosed within a body of
the patch. In another example, electrodes can be coupled to
one side of a patch while an RFID apparatus is not coupled to
the patch at all. The RFID components can be partially pro-
vided in an inlay, for example a chip connected to a small
antenna could be provided in an inlay and then coupled to a
larger antenna in the patch thereby making removal of the
chip containing patient information easier and not requiring
removal of the entire patch. In such examples, an RFID appa-
ratus can still be arranged to be in electrical communication
with the electrodes such as through use of electrical leads.
[0031] When the drive electrodes 16, 18 and the detection
electrodes 20, 22 are coupled to the patch 12, and the patch 12
is secured to the body 14 of a human, a first voltage can be
applied to the drive electrode 16 and a second voltage can be
applied to the drive electrode 18, thereby creating a voltage
differential between drive electrodes 16, 18. Because biologi-
cal material, such as human skin and tissue, is generally
conductive material, the human skin or tissue in contact with
and/or in proximity to the drive electrodes 16, 18 can form a
circuit through which an electrical current can flow. There-
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fore, the voltage differential between the drive electrodes 16,
18 can result in electrical current being driven through the
skin or tissue that is positioned between the drive electrodes
16, 18. In one embodiment, a relatively low differential volt-
age can result in driving this electrical current through the
skin or tissue.

[0032] As aresult of the electrical current passing through
the skin or tissue between the drive electrodes 16, 18, a
voltage profile is established throughout the tissue surround-
ing the path of the electrical current, including through tissue
located between the drive electrodes 16, 18 and the detection
electrodes 20, 22. The voltage profile reaches the detection
electrodes 20, 22, and a voltage can be detected at the detec-
tion electrodes 20, 22. The magnitude of the voltage present at
the detection electrodes 20, 22 can depend both upon the
characteristics of the electrical current driven by the drive
electrodes 16, 18 and upon the conditions of the skin and
tissue disposed between the drive electrodes 16, 18 and the
detection electrodes 20, 22. As will be subsequently
described, by assessing the voltages measured at the detection
electrodes 20, 22 in light of the electrical current driven by the
drive electrodes 16, 18, physiological parameters of the skin
or tissue located between the drive electrodes 16, 18 and the
detection electrodes 20, 22 can be determined and those
parameters compared with a set of standard parameters to
obtain a reading on the particular condition being monitored.
[0033] Inoneembodiment, the electrical current applied by
the drive electrodes 16, 18 is an alternating electrical current
(“AC current”). AC current, as used herein, shall not be lim-
ited to AC current having a true sinusoidal waveform, but
shall also include AC current waveforms having a simulated
sinusoidal waveform including, for example, those generated
through pulse width modulation. In another embodiment, a
direct current can be used. It will also be alternatively under-
stood that other types of electric, magnetic or acoustic energy
can be applied to skin and tissue to facilitate assessment of
physiological parameters of a biological subject.

[0034] The RFID apparatus 24 can be arranged to generate
and control the electrical current propagated through the bio-
logical subject and between the drive electrodes 16, 18. For
example, the RFID chip 30 can be arranged to vary the dif-
ferential voltage provided across the drive electrodes 16, 18,
and resultingly vary the magnitude and/or other characteris-
tics of the electrical current propagated through the biological
subject between the drive electrodes 16, 18. The RFID chip 30
can additionally or alternatively be configured to vary the
waveform, pulse, and/or frequency of the electrical current
imposed upon the biological subject.

[0035] The RFID apparatus 24 can be arranged to receive
and direct energy in any of a variety of suitable configura-
tions. In one embodiment, the RFID apparatus 24 (a passive
tag) can receive radio signals transmitted by the RFID trans-
ceiver 26 and transform a portion of the energy of the received
radio signals into electrical energy for selectively providing
to the drive electrodes 16, 18. In another embodiment, the
RFID apparatus 24 can include an onboard power source (an
active tag), such as a battery or capacitor, from which elec-
trical energy can be retrieved and directed to the drive elec-
trodes 16, 18.

[0036] As the electrical current propagates through tissue
located between the drive electrodes 16, 18, a voltage profile
can be detected (e.g., as a voltage) at the detection electrodes
20,22. The voltage profile detected at the detection electrodes
20, 22 can then be evaluated. For example, if a voltage is
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detected, the amplitude, waveform, phase, and/or frequency
can be measured, read, or otherwise determined. Comparing
these characteristics to the known or a standardized set of
characteristics of the electrical current introduced in the bio-
logical subject by the drive electrodes 16, 18 can result in a
determination of physiological parameters of the skin or tis-
sue located between the drive electrodes 16, 18 and the detec-
tion electrodes 20, 22 so that the healthcare professional can
determine the current condition or status of the patient being
treated.

[0037] Inoneembodiment, the RFID apparatus 24 includes
logic or embedded instructions to facilitate the operations
needed to determine or monitor a physiological parameter as
described above. The RFID apparatus 24 can include onboard
memory to store logic or instructions to execute operations
such as directing energy to the drive electrodes 16, 18; deter-
mining or quantifying properties or characteristics of the
electrical current applied to the tissue between the drive elec-
trodes 16, 18; detecting voltages at the detection electrodes
20, 22; determining or quantifying properties or characteris-
tics of the voltage profile detected by the detection electrodes
20, 22; comparing the characteristics of the electrical current
propagated between the drive electrodes 16, 18 and the char-
acteristics of the voltage profile detected by the detection
electrodes 20, 22; and determining or quantifying a physi-
ological parameter based on the comparison. In addition, the
RFID apparatus 24 can store data regarding determinations
and quantifications in such onboard memory.

[0038] In another embodiment, the RFID apparatus 24
receives signals from the RFID transceiver 26 encoded with
instructions to execute the operations detailed above. In such
an embodiment, the RFID transceiver 26 can include onboard
memory to store the logic or instructions to execute such
operation and can transmit such instructions to the RFID
apparatus 24 for execution. In addition, the RFID apparatus
24 can transmit signals encoded with data back to the RFID
transceiver 26 for storage within the memory of the RFID
transceiver 26. In other embodiments, the RFID transceiver
26 can be arranged to communicate with a computing device
or alternatively be incorporated into a computing device.
Such a computing device can be configured to evaluate, com-
pare, and/or store electrical measurements taken of the bio-
logical subject. The computing device can further be config-
ured to inform medical professionals of the results of the
evaluation of the electrical measurements and/or warn medi-
cal professionals of conditions that require medical attention.

[0039] When the electrical current propagated between the
drive electrodes 16, 18 is an AC current, the frequency of the
AC current can be varied to assist is facilitating the determi-
nation of the desired physiological parameter. In one embodi-
ment, the frequency can be derived from a clock frequency
sent by the RFID transceiver 26 to the RFID chip 30. In
another embodiment, the RFID apparatus 24 can include an
onboard clock from which the drive frequency is derived. In
one embodiment, the frequency of the AC current can be kept
relatively low. In such an embodiment, flow of the voltage
profile due to the AC current is distributed relatively evenly
throughout the tissue positioned between the drive electrodes
16, 18 and the detection electrodes 20, 22. However, as fre-
quency of the AC current is increased, the flow of the energy
can begin to concentrate near the surface of the tissue at the
skin layer. Therefore, if it is desired that a physiological
parameter near the surface of the tissue or skin is to be mea-
sured, a higher frequency can be appropriate. If it is desired



US 2011/0160548 Al

that a physiological parameter that is located deeper in the
tissue is to be measured, a lower frequency can be appropri-
ate. In addition to varying frequency, any of a variety of other
parameters (e.g., magnitude, waveform, and phase) of the
induced electrical current can be varied to facilitate determi-
nation of a physiological parameter.

[0040] In one embodiment, a patch 12 is placed over an
open and relatively deep wound on the body 14 of a person.
When the wound is recent, both relatively low frequencies
and relatively high frequencies can be used to evaluate the
wound. For example, an AC current with a relatively high
frequency can be used to evaluate the wound near the surface
of the body, while an AC current with a relatively low fre-
quency can be used to evaluate the wound deeper into the
tissue. Various physiological parameters can affect the volt-
ages detected by the detection electrodes 20, 22. For example,
healed tissue will affect the detected voltages differently than
damaged tissue. Therefore, by applying AC currents of vary-
ing frequency, the depth of the wound can be determined.
Over time, the rate and progress of the healing deep in the
wound can be determined by comparing readings over a
period of days or weeks and at different depths of the wound.
In another example, relatively high frequency AC currents
can be used to inspect the surface of the wound to determine
physiological parameters (e.g., level of bacteria present in the
wound and the level of clotting at the surface of the wound)
without removing the patch 12.

[0041] In another embodiment, a patch 12 is secured to a
patient on healthy skin. An AC current is propagated between
the drive electrodes 16, 18 and voltages are detected by the
detection electrodes 20, 22. The level of hydration of the
patient at least in part determines the characteristics and val-
ues of the driven AC current and voltages detected by the
detection electrodes 20, 22. Therefore, by comparing the
characteristics of the induced current and measured voltages,
the hydration level ofthe patient can be determined. By taking
periodic readings and making comparisons, the patient’s
hydration level can be monitored over time. If it is determined
that the patient is dehydrated, a medical professional can take
proactive steps to hydrate the patient.

[0042] Another embodiment of a physiological monitoring
system 50 is schematically illustrated in FIG. 3. The physi-
ological monitoring system 50 can include a drive patch 52
and a detection patch 54. The drive patch 52 can include drive
electrodes 16, 18 and an RFID apparatus 24a. The detection
patch 54 can include detection electrodes 20, 22 and an RFID
apparatus 24b. In such an embodiment, the functionality to
drive the electrical current and the functionality to detect
voltages are divided among the drive and detection patches
52, 54. Therefore, the drive patch 52 and the detection patch
54 can be placed at varying distances from one another on the
body 14 to allow for the determination of physiological
parameters through large portions of the body 14. In one
example, such an embodiment can be utilized to detect physi-
ological parameters such as respiration rate.

[0043] The RFID apparatuses 24a, 245 can each have a
unique identifier to facilitate communication between the
RFID apparatuses 24a, 24b and the RFID transceiver 26. The
RFID transceiver 26 can be arranged to send signals to the
RFID apparatus 24a with instructions regarding appropriate
operations for the drive patch 52. Such instructions can relate
to, for example, directing energy to the drive electrodes 16,
18, and/or determining or quantifying properties or charac-
teristics of the voltages and electrical current imposed on the
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body 14 between the drive electrodes 16, 18. Similarly, the
RFID transceiver 26 can be arranged to send signals to the
RFID apparatus 245 with instructions for appropriate opera-
tions for the detection patch 54. Such instructions can relate
to, for example, detection of voltage and/or other properties
or characteristics of the voltage profile received by the detec-
tion electrodes 20, 22, and instructions regarding the manner
in which this information should be transmitted from the
RFID apparatus 245 to the RFID transceiver 26. Upon receipt
of data or information from one or both of the RFID appara-
tuses 24a, 245, the RFID transceiver 26 can compare the drive
electrical current and the detected voltage, and can determine
or quantify a physiological parameter based on comparisons
and/or can pass this information along to another device (e.g.
a computer) to facilitate this determination or quantification.
[0044] Reference is now directed to FIG. 4 which provides
a cross sectional elevation of the patch 12 to illustrate further
exemplary embodiments of the invention. An inlay 60 that
contains a chip 54 and at least a portion of an antenna 56 is
adhesively attached by a pattern of adhesive 62 to a second
substrate 64 which may then be adhesively applied by a layer
of adhesive 66 to the patient 68. The second substrate 64 may
contain a larger antenna 65 to which the inlay 60 may be
coupled. Where the RFID device 12 is adhered or coupled
directly to the surface 68, a destruct feature such as a line of
weakness (perforation line) can be used to destroy a portion of
the RFID device to thereby limit or reduce the read range of
the device.

[0045] As indicated previously, in order to protect to the
privacy of the patient, removal of the inlay 60 from the surface
68 can be done in such a manner that the performance of the
RFID device is reduced or operational parameters are
changed.

[0046] Reference is now directed to FIG. 5 which is a block
diagram illustrating exemplary steps in practicing the present
invention. The process is started and at step 100 an RFID
apparatus or device is positioned near or proximate to a bio-
logical organism, such as positioning the RFID device on the
skin of a patient. Next, at step 110, the RFID device is used to
generate an electrical signal in response to a request. At step
120, the characteristics of the signal are quantified. The elec-
tric current is driven through a portion of the organism at step
130. A voltage profile is detected at step 140 and the charac-
teristics of the voltage profile are quantified at step 150 to
ascertain data or other parameters of the voltage profile.
[0047] Thesignal that is generated can penetrate the organ-
ism at different depths which will result in several voltage
profiles being returned, with each profile indicative of a par-
ticular condition at the level where the voltage is received.
[0048] The foregoing description of examples has been
presented for purposes of illustration and description. It is not
intended to be exhaustive or limiting to the forms described.
Numerous modifications are possible in light of the above
teachings. Some of those modifications have been discussed,
and others will be understood by those skilled in the art. The
examples were chosen and described in order to best illustrate
principles of various examples as are suited to particular uses
contemplated. The scope is, of course, not limited to the
examples set forth herein, but can be employed in any number
of applications and equivalent devices by those of ordinary
skill in the art.

What is claimed is:
1. A system for monitoring a physiological parameter com-
prising;
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a substrate,

a first drive electrode, a second drive electrode, a first
detection electrode, a second detection electrode, and a
RFID device;

the substrate is arranged to be removably securable to a
biological organism;

the first drive electrode, the second drive electrode, the first
detection electrode, the second detection electrode, and
the RFID device are each disposed on the substrate;

the RFID device is arranged to be in electrical communi-
cation with each of the first drive electrode, the second
drive electrode, the first detection electrode, and the
second detection electrode in order to produce a voltage
profile to determine a physiological parameter.

2. A system as recited in claim 1, wherein the physiological
parameter is selected from a group including heart rate, res-
piration rate, body temperature, perspiration rate, the pres-
ence or level of bacteria, body hydration, blood oxygen levels
and combinations thereof.

3. A system as recited in claim 1, wherein the RFID device
further includes a memory device.

4. A system as recited in claim 1, wherein the RFID device
includes an on-board power supply.

5. A system as recited in claim 4, wherein the on-board
power supply is a battery.

6. A system as recited in claim 1, wherein the voltage
profile can be determined at various depths of a wound.

7. A system as recited in claim 1, wherein a first voltage is
provided to the first driver and a second voltage is provided to
the second driver.

8. A system for monitoring a physiological parameter,
comprising a patch, a first drive electrode, a second drive
electrode, a first detection electrode, a second detection elec-
trode, an RFID apparatus, and an RFID transceiver;

the patch is arranged to be removably securable to a bio-
logical organism;

the first drive electrode and the first detection electrode are
each coupled to the patch;

the second drive electrode is coupled to the patch and
located proximate to the first drive electrode;

the second detection electrode is coupled to the patch and
located proximate to the first detection electrode;

the RFID apparatus is coupled to the patch;

the RFID apparatus is arranged to be in electrical commu-
nication with each of the first drive electrode, the second
drive electrode, the first detection electrode, and the
second detection electrode; and

the RFID transceiver is arranged to transmit radio signals
to, and receive radio signals from, the RFID apparatus
relating to a physiological parameter.

9. The system as provided in claim 8, wherein the first drive
electrode provides a first voltage to generate a first voltage
parameter and the second drive electrode provides a second
voltage to generate a second voltage parameter distinct from
the first voltage parameters.

10. The system as provided in claim 9, wherein the first and
second voltage parameters are used to create a physiological
parameter.

11. The system as provided in claim 8, wherein the physi-
ological parameter is selected from a group including heart
rate, respiration rate, body temperature, perspiration rate, the
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presence or level of bacteria, body hydration, blood oxygen
levels and combinations thereof.

12. A system for monitoring a physiological parameter,
comprising; a first substrate, a second substrate, a first drive
electrode, a second drive electrode, a first detection electrode,
a second detection electrode, and an RFID apparatus;

the first substrate and the second substrate are each

arranged to be removably securable to a biological
organism;

the first drive electrode and the second drive electrode are

coupled to the first substrate;

the first detection electrode and the second detection elec-

trode are coupled to the second substrate; and

wherein the RFID apparatus is arranged to be in electrical

communication with each of the first drive electrode, the
second drive electrode, the first detection electrode, and
the second detection electrode.

13. The system as recited in claim 12, wherein the first
drive electrode creates a first voltage parameter and the sec-
ond drive electrode creates a second voltage parameter and
the first and second voltage parameters generate a physiologi-
cal parameter.

14. A method of monitoring a physiological parameter,
comprising the steps of; positioning an RFID apparatus
proximate a biological organism;

using the RFID apparatus to generate an electrical current

in response to a signal request;

quantifying characteristics of the electrical current;

driving the electrical current through a portion of the bio-

logical organism;

detecting a voltage from a voltage profile that has been

radiated from the electrical current after it is driven
through the portion of the biological organism;

and quantifying characteristics of the detected voltage to

ascertain data or other parameters from the voltage.

15. The method as recited in claim 14, wherein the electric
current reaches different levels of the organism to produce at
least two different voltage profiles.

16. The method as recited in claim 14, wherein the voltage
profile is used to create a physiological parameter.

17. The method as recited in claim 16, wherein the physi-
ological parameter is selected from a group including heart
rate, respiration rate, body temperature, perspiration rate, the
presence or level of bacteria, body hydration, blood oxygen
levels and combinations thereof.

18. The method as recited in claim 16, including further
step of providing a substrate, the substrate having a first drive
electrode, a second drive electrode, a first detection electrode,
a second detection electrode, and a radio frequency identifi-
cation device disposed thereon.

19. The method as recited in claim 18, wherein the RFID
apparatus is arranged to be in electrical communication with
each of the first drive electrode, the second drive electrode,
the first detection electrode, and the second detection elec-
trode in order to produce a voltage profile to determine a
physiological parameter.

20. The method as recited in claim 19, wherein the voltage
for the voltage profile is created by the first and second drive
electrodes.
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