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FIG. 1

(57) Abstract: Systems and methods are provided for sensing fluid in a dressing on a patient and producing an electrical signal. In
one instance, a galvanic cell is used as an electronic detection device. The galvanic cell is placed in the dressing and produces
voltage when the dressing is substantially saturated. In one instance, the dressing is a reduced-pressure, absorbent dressing. Other
systems, methods, and dressings are presented.
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TITLE OF THE INVENTION

SYSTEMS AND METHODS FOR ELECTRICALLY DETECTING THE PRESENCE
OF EXUDATE IN DRESSINGS

RELATED APPLICATION

[0001] The present invention claims the benefit, under 35 USC § 119(e), of the filing of
U.S. Provisional Patent Application serial number 61/365,614, entitled "Inflatable Offloading
Wound Dressing Assemblies, Systems, and Methods," filed 19 July 2010, which is
incorporated herein by reference for all purposes [VAC.0965PRO]; U.S. Provisional Patent
Application serial number 61/407, 194, entitled "System and Methods For Electrically
Detecting The Presence of Exudate In Reduced-Pressure Dressings," filed 27 October 2010,
which is incorporated herein by reference for all purposes [VAC.0975PRO1]; and U.S.
Provisional Patent Application serial number 61/418,730, entitled "Systems and Methods for
Electrically Detecting the Presence of Exudate in Dressings," filed 1 December 2010, which is

incorporated herein by reference for all purposes [VAC.0975PRO2].
FIELD

[0002] The present disclosure relates generally to medical treatment systems and, more
particularly, but not by way of limitation, to systems and methods for electrically detecting the

presence of exudates in dressings, such as absorbent, reduced-pressure dressings.
BACKGROUND

[0003] Clinical studies and practice have shown that providing a reduced pressure in
proximity to a tissue site augments and accelerates the growth of new tissue at the tissue site.
The applications of this phenomenon are numerous, but application of reduced pressure has
been particularly successful in treating wounds. This treatment (frequently referred to in the

nn

medical community as "negative pressure wound therapy,” "reduced pressure therapy,” or
"vacuum therapy") provides a number of benefits, which may include faster healing and
increased formulation of granulation tissue. Typically, reduced pressure is applied to tissue

through a porous pad or other manifold device. The porous pad contains cells or pores that are
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capable of distributing reduced pressure to the tissue and channeling fluids that are drawn from

the tissue. Reduced pressure may also be used to remove fluids and for other purposes.
SUMMARY

[0004] According to an illustrative embodiment, a dressing for receiving and retaining
an ionic fluid includes an absorbent layer for placing in fluid communication with the tissue
site and for receiving and retaining the ionic fluids. The absorbent layer has a first side and a
second, patient-facing side. The dressing further includes a sealing member for covering the
absorbent layer and a first galvanic cell associated with the absorbent layer. The first galvanic
cell 1s configured to produce a voltage when the absorbent layer proximate to the first galvanic

cell 1s substantially saturated with the ionic fluid.

[0005] According to another illustrative embodiment, a system for treating a tissue site
on a patient with reduced pressure includes an absorbent layer for placing proximate to the
tissue site, a sealing member for covering the dressing and a portion of the patient's epidermis
to form a fluid seal, and a reduced-pressure source fluidly coupled to the absorbent layer for
providing reduced pressure to the absorbent layer. The system further includes a galvanic cell
associated with the absorbent layer. The galvanic cell is configured to produce a voltage when
the absorbent layer proximate to the galvanic cell is substantially saturated with an ionic fluid.
The system also includes a monitoring unit electrically coupled to the galvanic cell for

receiving power or voltage from the galvanic cell.

[0006] According to another illustrative embodiment, a method for treating a tissue site
includes providing a dressing. The dressing includes an absorbent layer for placing in fluid
communication with the tissue site and for receiving and retaining ionic fluids. The absorbent
layer has a first side and a second, patient-facing side. The dressing also includes a sealing
member for covering the absorbent layer and includes a first galvanic cell associated with the
absorbent layer. The first galvanic cell is configured to produce a voltage indicative of a full
state when the absorbent layer proximate to the first galvanic cell is substantially saturated with
the ionic fluid. The method also includes deploying the dressing proximate to the tissue site and
electrically coupling the first galvanic cell to a monitoring unit. The monitoring unit is

configured to produce a dressing-full signal when receiving a voltage indicative of a full state
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from the first galvanic cell. The method further includes providing reduced pressure to the
dressing until the monitoring unit provides the dressing-full signal.

[0007] According to another illustrative embodiment, a dressing for treating a tissue site
on a patient includes an absorbent layer for placing in fluid communication with the tissue site
and for receiving and retaining ionic fluids. The absorbent layer has a first side and a second,
patient-facing side. The dressing further includes a sealing member for covering the absorbent
layer and a conductive loop fluidly coupled to the absorbent layer. The conductive loop has a
first terminal, a second terminal, and at least one conductive gap. The conductive gap is sized

and configured to be electrically bridged when covered with the ionic fluid.

[0008] According to another illustrative embodiment, a dressing for treating a tissue site
on a patient includes an absorbent layer for placing in fluid communication with the tissue site
and for receiving and retaining fluids. The absorbent layer has a first side and a second, patient-
facing side. The dressing further includes a dye associated with the absorbent layer. The dye is
operable to change colors when becoming wet. The dressing also includes a sealing member for
covering the absorbent layer and an electrical optical sensor associated with the absorbent
layer. The electrical optical sensor is configured to detect a change in color of the dye

associated with the absorbent layer and to produce a signal when the change has been sensed.

[0009] According to another illustrative embodiment, a reduced-pressure treatment
system includes a treatment manifold for placing in fluid communication with a tissue site and
for receiving ionic fluids. The treatment manifold has a first side and a second, patient-facing
side. The reduced-pressure treatment system further includes a sealing member for covering the
treatment manifold, an absorbent layer disposed between the sealing member and the treatment
manifold, an electronic detection device associated with the absorbent layer for producing an
electrical signal indicative of at least a fully saturated state, and a wireless-communication-and-
power subsystem. The wireless-communication-and-power subsystem includes an antenna,
communication, and processing unit associated with the electronic detection device and a
remote wireless communication and power unit configured to transmit power to the antenna,

communication, and processing unit and to receive a signal therefrom.

[0010] Other features and advantages of the illustrative embodiments will become

apparent with reference to the drawings and detailed description that follow.
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[0010a] Unless the context clearly requires otherwise, throughout the description and

2% ¢
2

the claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of “including,

but not limited to”.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIGURE 1 is a schematic diagram with a portion shown in cross section of an
illustrative embodiment of a reduced-pressure treatment system employing a galvanic cell to

electrically sense the presence of exudates;

[0012] FIGURE 2 is a schematic diagram of an illustrative embodiment of galvanic cell

on a wound dressing;

[0013] FIGURE 3 is a schematic cross section of a portion of an illustrative

embodiment of a dressing with a conductive loop;

[0014] FIGURE 4A is a schematic top view of an illustrative embodiment of a
conductive loop for use with a dressing, such as the dressing in FIGURE 3, showing a plurality

of conductive gaps;
[0015] FIGURE 4B is a schematic side view of the conductive loop of FIGURE 4A;

[0016] FIGURE 5 is a schematic diagram of an illustrative embodiment of a circuit for

use with the conductive loop of FIGURES 4A-4B; and

[0017] FIGURE 6 is a schematic diagram of an illustrative embodiment of a reduced-

pressure treatment system that includes a wireless-communication-and-power subsystem.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0018] In the following detailed description of the illustrative embodiments, reference
is made to the accompanying drawings that form a part hereof. These embodiments are
described in sufficient detail to enable those skilled in the art to practice the invention, and it is
understood that other embodiments may be utilized and that logical structural, mechanical,
electrical, and chemical changes may be made without departing from the spirit or scope of the
invention. To avoid detail not necessary to enable those skilled in the art to practice the
embodiments described herein, the description may omit certain information known to those
skilled in the art. The following detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the illustrative embodiments are defined only by the appended claims.

[0019] Referring now to the drawings and initially to FIGURE 1, an illustrative
embodiment of a reduced-pressure treatment system 100 and a dressing 101 for treating a
tissue site 104, such as a wound 102, is presented. The wound 102 may be centered in a
wound bed. The wound 102 may be through or involve epidermis 103, dermis 105, and
subcutancous tissuc 107. The reduced-pressurc treatment system 100 may also be used at
other tissue sites. The tissue site 104 may be the bodily tissue of any human, animal, or other
organism, including bone tissuc, adiposc tissue, muscle tissue, dermal tissue, vascular tissuc,
connective tissue, cartilage, tendons, ligaments, or any other tissue. Unless otherwise
indicated, as used herein, “or” does not require mutual exclusivity.

[0020] The reduced-pressure treatment system 100 includes a treatment manifold 108
and an absorbent layer 115. Absorbent in the context of the absorbent layer or absorbent
dressing means capable of at least temporarily retaining liquids. In addition, the reduced-
pressure treatment system 100 may include a sealing member 111 and a reduced-pressure
subsystem 113.

[0021] The treatment manifold 108 has a first side 110 and a second, patient-facing
side 112. In one illustrative embodiment, the treatment manifold 108 is made from a porous
and permeable foam or foam-like material and, more particularly, a reticulated, open-cell
polyurethane or polyether foam that allows good permeability of wound fluids while under a
reduced pressure. One such foam material that has been used is the VAC® GranuFoam®
Dressing available from Kinetic Concepts, Inc. (KCI) of San Antonio, Texas. The manifold

may be any substance or structure that is provided to assist in applying reduced pressure to,
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delivering fluids to, or removing fluids from the tissue site 104. A manifold typically includes
a plurality of flow channels or pathways. The plurality of flow channels may be
interconnected to improve distribution of fluids provided to and removed from the area of
tissue around the manifold. Examples of treatment manifolds 108 may include, without
limitation, devices that have structural elements arranged to form flow channels, cellular foam,
such as open-cell foam, porous tissue collections, and liquids, gels, and foams that include or
cure to include flow channels.

[0022] In one embodiment, the treatment manifold 108 may be constructed from
bioresorbable materials that do not have to be removed from a patient’s body following use of
the dressing 101. Suitable bioresorbable materials may include, without limitation, a
polymeric blend of polylactic acid (PLA) and polyglycolic acid (PGA). The polymeric blend
may also include without limitation polycarbonates, polyfumarates, and capralactones. The
treatment manifold 108 may further serve as a scaffold for new cell-growth, or a scaffold
material may be used in conjunction with the treatment manifold 108 to promote cell-growth.
A scaffold 1s a substance or structurc used to enhance or promote the growth of cclls or
formation of tissue, such as a three-dimensional porous structure that provides a template for
cell growth. Hlustrative examples of scaffold materials include calcium phosphate, collagen,
PLA/PGA, coral hydroxy apatites, carbonates, or processed allograft materials.

[0023] The absorbent layer 115 has a first side 117 and a second, patient-facing side
119. The absorbent layer 115 may be used alone or with the treatment manifold 108 or
omitted from the reduced-pressure treatment system 100. The absorbent layer 115 may be
coupled to the first side of the treatment manifold 108 or merely disposed proximate to the
first side of the treatment manifold 108. The absorbent layer 115 may be formed with one or
more layers including a wicking layer and a storage layer. For example, the absorbent layer
115 may be formed from superabsorbent polymers (SAP) of the type often referred to as

14

“hydrogels,” “super-absorbents,” or “hydrocolloids.” The absorbent layer 115 may also be
formed from alginates or ccllulosc basced matcrials.

[0024] The sealing member 111 covers the treatment manifold 108 and absorbent layer
115 and extends past a peripheral edge 114 of the treatment manifold 108 and absorbent layer
115 to form a sealing-member extension 116. The sealing-member extension 116 has a first
side 118 and a second, patient-facing side 120. The sealing-member extension 116 may be

sealed against the epidermis 103 or against a gasket or drape by a sealing apparatus 124, such
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as a pressure-sensitive adhesive 126. The sealing apparatus 124 may take numerous forms,
such as an adhesive sealing tape, or drape tape or strip; double-sided drape tape; pressure-
sensitive adhesive 126; paste; hydrocolloid; hydrogel; or other sealing means. If a drape tape
is used, the tape may be formed of the same material as the sealing member 111 with a pre-
applied, pressure-sensitive adhesive 126. The pressure-sensitive adhesive 126 may be applied
on the second, patient-facing side 120 of the sealing-member extension 116. The pressure-
sensitive adhesive 126 provides a substantial fluid seal between the sealing member 111 and
the epidermis 103, which, as used herein, may also deemed to include a gasket or drape
against the epidermis 103. Before the sealing member 111 is secured to the epidermis 103,
removable strips (not shown) covering the pressure-sensitive adhesive 126 may be removed.
A fluid seal is adequate to maintain reduced pressure at a desired site given the particular
reduced-pressure source or subsystem involved.

[0025] The sealing member 111 may be an elastomeric material or any material or
substance that provides a fluid seal. Elastomeric means having the properties of an elastomer
and generally refers to a polymeric material that has rubber-like propertics. More specifically,
most elastomers have an ultimate elongations greater than 100% and a significant amount of
resilience. The resilience of a material refers to the material’s ability to recover from an
elastic deformation. Examples of elastomers may include, but are not limited to, natural
rubbers, polyisoprene, styrene butadiene rubber, chloroprene rubber, polybutadiene, nitrile
rubber, butyl rubber, ethylene propylene rubber, ethylene propylene diene monomer,
chlorosulfonated polyethylene, polysulfide rubber, polyurethane (PU), EVA film, co-
polyester, and silicones. Further still, the sealing member 111 may include a silicone drape,
3M Tegaderm® drape, PU drape such as one available from Avery Dennison Corporation of
Pasadena, California.

[0026] The reduced-pressure subsystem 113 includes any device or devices that supply
reduced pressure to the tissue site 104, and typically, to the treatment manifold 108. The
reduccd-pressure subsystem 113 typically includes a reducced-pressurc source 140, which may
take many different forms. The reduced-pressure source 140 provides reduced pressure as a
part of the reduced-pressure treatment system 100. Reduced pressure generally refers to a
pressure less than the ambient pressure at a tissue site 104 that is being subjected to treatment.
In most cases, this reduced pressure will be less than the atmospheric pressure at which the

patient is located. Alternatively, the reduced pressure may be less than a hydrostatic pressure
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at a tissue site. Unless otherwise indicated, values of pressure stated herein are gauge
pressures.

[0027] The reduced pressure delivered may be constant or varied (patterned or
random) and may be delivered continuously or intermittently. Consistent with the use herein,
an increase in reduced pressure or vacuum pressure typically refers to a relative reduction in
absolute pressure.

[0028] A portion 146 of the reduced-pressure delivery conduit 144 may have one or
more devices, such as a representative device 148. The device 148 may be, for example, a
fluid reservoir to hold exudates and other fluids removed, a pressure-feedback device, a
volume detection system, a blood detection system, an infection detection system, a flow
monitoring system, or a temperature monitoring system. Multiple devices 148 may be
included. Some of these devices 148 may be integrated with the reduced-pressure source 140.

[0029] The reduced-pressure source 140 may be any device for supplying a reduced
pressure, such as a portable therapy unit, a stationary therapy unit, micropump, or other
device. While the amount and nature of reduced pressure applicd to a tissue site will typically
vary according to the application, the reduced pressure will typically be between -5 mm Hg (-
667 Pa) and -500 mm Hg (-66.7 kPa) and more typically between -75 mm Hg (-9.9 kPa) and -
300 mm Hg (-39.9 kPa).

[0030] The reduced pressure developed by reduced-pressure source 140 is delivered
through the reduced-pressure delivery conduit 144 to a reduced-pressure interface 150, which
may include an elbow port 152. In one illustrative embodiment, the reduced-pressure interface
150 is a T.R.A.C." Pad or Sensa T.R.A.C." Pad available from KCI of San Antonio, Texas.
The reduced-pressure interface 150 allows the reduced pressure to be delivered through the
sealing member 111 to the treatment manifold 108, as well as to a sealed treatment space 154,
in which the treatment manifold 108 is located. In this illustrative embodiment, the reduced-
pressure interface 150 extends through the sealing member 111 and into the treatment
manifold 108. In another iltustrative cmbodiment, the reduced-pressure interface 150 dclivers
reduced pressure to the absorbent layer 115 and the absorbent layer 115 delivers the reduced
pressure to the treatment manifold 108.

[0031] While a reduced-pressure interface 150 is shown in FIGURE 1, it should be
understood that the reduced-pressure treatment system 100 may be used without the reduced-

pressure interface 150. For example, the reduced-pressure delivery conduit 144 may be
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disposed through an aperture in the sealing member 111 and into the absorbent layer 115.
Alternatively, the reduced-pressure delivery conduit 144 may be placed under an edge of the
sealing member 111 and into the absorbent 115 or the treatment manifold 108 and sealed. The
reduced-pressure delivery conduit 144 may be sealed using, for example, a drape tape.

[0032] An electronic detection device 159 is used to determine when the absorbent
layer 115 is at least substantially saturated. The absorbent layer 115 becomes substantially
saturated when the absorbent layer 115 fills with a liquid or when the area near the electronic
detection device 159 becomes wet from the position of the dressing. As an example of the
electronic detection device 159, one or more galvanic cells, e.g., a first galvanic cell 160, may
be associated with the absorbent layer 115 to assess the presence of an ionic fluid, e.g.,
exudate. The electronic detection device 159 is typically placed such that the electronic device
159 contacts the absorbent layer 115 at locations where liquid will gather as the absorbent
layer 115 becomes saturated. The electronic detection device 159 may be located on the
sealing member 111 or within the absorbent material of the absorbent layer 115. Where the
clectronic detection devices 159 are mounted on the sealing member 111, electrical contact
can be made to the sensing hardware directly through apertures in the sealing member 111.
When wires or the direct contact method is used, the wires or components extend through the
sealing member 111. The wires or components are sealed with respect to the sealing member
111 where the wires or components pass through the sealing member 111 in order to maintain
the integrity of the reduced pressure, i.e., to maintain a fluid seal.

[0033] The first galvanic cell 160 produces a small current when the absorbent layer
115 proximate to the first galvanic cell160 is substantially saturated with the ionic fluid.
Typically, the first galvanic cell 160 will be located at a location that will experience the ionic
fluid last as the absorbent layer 115 receives fluids from the tissue site 104 or the treatment
manifold 108, and thereby functions as a full indicator for the absorbent layer 115. In other
words, when the absorbent layer 115 is saturated, the first galvanic cell 16 produces a signal
indicative of the same.

[0034] The first galvanic cell 160 includes a first electrode 162 that is electrically
coupled to a first electrical lead 164. The first galvanic cell 160 also includes a second
electrode 166 that is spaced from the first electrode 162 and that is electrically coupled to a
second electrical lead 168. The first electrode 162 and second electrode 166 are formed from

different conducting materials suitable for use with a galvanic cell. For example, in one
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illustrative embodiment, the first electrode 162 is copper (Cu) and the second electrode 166 is
tin (Sn). In another illustrative embodiment, the first electrode 162 is copper (Cu) and the
second clectrode 166 is zinc (Zn). In another illustrative embodiment, the first electrode 162
is nickel (Ni) and the second electrode 166 is aluminum (Al). Almost any combination of
materials on an electrochemical potential chart may be used, e.g., any combination of two of
the following: F, Cl, Pt, Hg, Ag, I, Cu, Pb, Ni, Fe, Zn, Al, Na, Ca, K, or Li. The selected
combination of metals should be dissimilar. Alloys will impact the exact voltage measured.
Some combinations of metals on the list of metals would not be practical if elementally pure,
such as Li, K and others.

[0035] A monitoring unit 170 is electrically coupled to the first electrical lead 164 and
the second clectrical lead 168 and is configured to detect voltage, current, or power gencrated
by the first galvanic cell 160. As shown in FIGURE 2, the voltage across 272 could be
presented to a differential amplifier, or used in a single ended fashion with one end 0f 272
grounded and the other end presented to an operational voltage amplifier (OP AMP). The
monitoring unit 170 includcs a circuit for measuring the power or voltage produced, c.g., a
comparator circuit. When the ionic fluid substantially saturates the absorbent layer 115
proximate to the first and second electrodes 162, 166, the ionic fluid functions as a salt bridge
between the two electredes 162, 166 and current is produced. The monitoring unit 170 may
include a visual or an audible alarm that signals when a threshold power or current has been
reached. The alarm, or dressing full signal, signifies that the dressing 101 is full, and more
specifically, that the absorbent layer 115 is full.

[0036] Tn operation, according to one illustrative embodiment, the treatment manifold
108 1s deployed proximate to the tissue site 104, e.g., in the wound bed on the wound 102,
with a portion near a wound edge 109. The absorbent layer 115 is placed proximate to the
treatment manifold 108 (if not already attached) to receive ionic fluids. The first galvanic cell
160 is applied to the absorbent layer 115. The sealing member 111 is placed over the tissue
sitc 104 and the trcatment manifold 108 and at lcast partially against cpidermis 103 (or gasket
or drape) to form a fluid seal and to form the sealed treatment space 154. If not already
installed, the reduced-pressure interface 150 is installed. The reduced-pressure delivery
conduit 144 is fluidly coupled to the reduced-pressure interface 150 and the reduced-pressure

source 140 whercby reduced pressure may be provided to the treatment manifold 108. The
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reduced-pressure source 140 may be activated to begin the delivery of reduced pressure to the
treatment manifold 108 in the sealed treatment space 154.

[0037] The reduced pressure delivered will extract exudates into the treatment
manifold 108. The exudates are absorbed, at least in part, from the treatment manifold 108 by
the absorbent layer 115 and eventually will substantially saturate the absorbent layer 115. As
previously discussed, the saturated absorbent layer 115 functions as a salt bridge and the first
galvanic cell 160 provides a current flow that may be detected and used to sound an alarm or
produce a signal indicating that the absorbent layer 115 is full.

[0038] While the illustrative embodiment of FIGURE 1 is shown with reduced
pressure applied and with a treatment manifold 108, it should be understood that in other
embodiments, the absorbent layer 115 may be placed directly proximate to a tissue site. In
addition, a reduced-pressure source may not be used to attract exudates or other ionic fluids,
but rather a wicking layer may be used with the absorbent layer 115 to attract fluids. It should
also be appreciated that a plurality of galvanic cells may be used to provide progressive
feedback on the state of fill of the absorbent layer 115. The plurality of galvanic cells may be
located in geometrically significant areas where liquids are expected to collect. The positions
could also be chosen to indicate the progress of the liquid through the dressing 101 so that an
estimation of remaining capacity may be calculated.

[0039] Referring now primarily to FIGURE 2, a system 200 for treating a tissuc site on
a patient is shown. The system 200 includes a dressing 201 and an electronic detection device
159. The electronic detection device 159 may include a first galvanic cell 260. The first
galvanic cell 260 includes a first electrode 262 electrically coupled to a first electrical lead
264. The first galvanic cell 260 includes a second electrode 266 electrically coupled to a
second electrical lead 268. The first and second electrodes 262, 266 may be coupled to a base
263, or stabilizing platform. A power-using device, e.g., a resistor 272, may be electrically
coupled between the first electrical lead 264 and the second electrical lead 268. A voltage
may be measured between the clectrical Icads 264, 268 by a monitoring unit 270. The voltage
between the electrodes 262, 266 will rise above a threshold value as the absorbent layer 115
becomes saturated proximate to the electrodes 262, 266. In one illustrative, non-limiting
embodiment, the longitudinal length of the base 263 is 20 mm, the width is 10 mm, and the

electrodes are 8 mm by 8 mm.
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[0040] The monitoring unit 270 may produce an analog signal indicative of the voltage
and that signal may be delivered by a third lead 274 to an analog-to-digital converter 276. A
digital signal may then be delivered by a fourth lead 278 to a microprocessor unit 280. The
microprocessor unit 280 may monitor and manipulate the signal as desired. Upon determining
that a threshold value has been reached, the microprocessor unit 280 may provide a signal to
an alarm 282 (visual or audible) or to another unit.

[0041] Referring now primarily to FIGURES 3-5, another illustrative embodiment of a
reduced-pressure system 300 and dressing 301 is presented. The reduced-pressure system 300
includes an electronic detection device 359. The electronic detection device 359 may include
one or more conductive loops, ¢.g., a first conductive loop 384, a second conductive loop 3806,
and a third conductive loop 388. It should be understood that the “conductive loops™ are
selectively conductive or only conductive at times when the circuit is completed as is
described herein. Similar to the previously presented embodiments, the dressing 301 may
include a treatment manifold 308 having a first side 310 and a second side 312. The dressing
301 includes an absorbent layer 315, which has a first side 317 and a second, patient-facing
side 319. Tn another illustrative embodiment, the system 300 excludes the treatment manifold
308, and the second, patient-facing side 319 of the absorbent layer 315 is placed adjacent to
the tissue site 304.

[0042] In the illustrative embodiment shown, the treatment manifold 308 is placed
proximate to the tissue site 304. The tissue site is @ wound 302 that extends through epidermis
303, through dermis 305 and into subcutaneous tissue 307. A sealing member 311 is placed
over the absorbent layer 315 and optionally (if included) over the treatment manifold 308 to
form a sealed space 354. Thus, the conductive loops 384, 386, 388 are disposed under the
sealing member 311 and proximate to the absorbent layer 315. The conductive loops 384,
386, 388 are in the sealed space 354.

[0043] A reduced-pressure source 340 is covered by the sealing member 311 and
providcs reduced pressure in the scaled space 354, The scaling member 311 includes an
aperture 323 to allow the reduced-pressure source 340 to vent. The reduced-pressure source
340 may be a micro pump, a diaphragm pump, disc pump, piezoelectric pump, or other small
pump. In the illustrative embodiment, the reduced-pressure source is built into the dressing
301. A layer 343 may be included to help distribute reduced pressure or prevent fluids from

entering the reduced-pressure source 340. It should be understood that other sources of
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reduced pressure may be utilized and in other embodiments may be excluded altogether. The
reduced-pressure source 340 may utilize a connecting member 341 to fluidly couple the
reduced-pressure source 340 to the absorbent layer 315. In another embodiment, the
connecting member 341 may extend through the absorbent layer 315 and directly couple the
reduced-pressure source 340 to the treatment manifold 308.

[0044| According to an illustrative embodiment, in operation, as before, the dressing
301 receives exudates or other ionic fluid from the tissue site 304 and stores the exudate in the
absorbent layer 315. The absorbent layer 315 may have a wicking layer to help pull exudate
from the treatment manifold 308. When the absorbent layer 315 becomes fully saturated, the
absorbent layer 315 will no longer hold additional exudate. Accordingly, the patient or
healthcare provider will want to be alerted when the absorbent layer 315 is saturated. The
conductive loops 384, 386, 388 (with speaker or visual alert or the another alert device)
provide such an alert.

[0045] The plurality of conductive loops 384, 386, and 388 are added to the absorbent
layer 315 to help provide an indication of the fullness of the absorbent layer 315. The first
conductive loop 384 includes a first terminal 385 and a second terminal 387. The first
terminal 385 is coupled by a first electrical lead 389 to a monitoring unit 370 that includes a
first LED 371, a second LED 373, and a third LED 375. The second terminal 387 is coupled
by a sccond electrical lead 397 to the monitoring unit 370.

[0046] The monitoring unit 370 includes circuitry that provides power to the
conductive loops 384, 386, and 388. The conductive loops 384, 386, 388 contain conductive
gaps 399 that are electrically bridged when sufficient exudate reaches the conductive loops
384, 386, 388. Sufficient cxudate reaches the conductive loops at Ieast when liquid saturates
the absorbent layer 315 in the area of the conductive loop involved as will be explained further
below. The second conductive loop 386 has a first terminal 390 and a second terminal 391.
The first terminal 390 and the second terminal 391 of the second conductive loop 386 are
clectrically coupled by leads 393 and 394 to the monitoring unit 370 and arc particularly
associated with second LED 373. Similarly, the third conductive loop 388 includes leads 395
and 396 that are electrically coupled to the monitoring unit 370 and are associated with third
LED 375.

[0047] FIGURES 4A and 4B show the first conductive loop 384, which is

representative of the other conductive loops 386, 388. The first conductive loop 384 containg
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a conductive path 398 formed with one or more conductive gaps 399. The conductive path
398 may be mounted on a base 379. To help safeguard against premature signaling, an
electrical insulation layer (not explicitly shown) may cover the conductive path 398 and have
apertures only at the conductive gaps 399. It will be appreciated that as an ionic fluid
surrounds and covers the conductive path 398, the ionic fluid will electrically couple the
conductive gaps 399. In other words, the ionic fluid serves as an electrical bridge for the
conductive gap 399 and allows the conductive path 398 to carry a current. When the current is
carried sufficiently, the monitoring unit 370 provides a signal, such as first LED 371. The
other conductive loops 386, 388 are analogous. It should be understood that while three
conductive loops 384, 386, and 388 are shown, any number of conductive loops may be used.
Multiple conductive loops may be used to assess saturation of the dressing 301 at different
locations and provide an escalating scale of fullness for the dressing 301.

[0048] Referring now primarily to FIGURE 3, an illustrative embodiment of a
detection circuit 400 is presented. Numerous circuit designs may be used and detection circuit
400 1s only an illustrative embodiment of one. The detection circuit 400 may be included in
the monitoring unit 370. The detection unit 400 may be configured to power an LED 402 in
response to a current flowing through the first terminal 385 and the second terminal 387
indicating exudate in the dressing 301 as sensed by a completed conduction or conductive
path. The detection circuit 400 may, for cxample, provide a conductive loop that supplics a
voltage from a battery 401 to the LED 402 in response to activation by a small current passing
between the first terminal 385 and the second terminal 387.

[0049] The detection circuit 400 may utilize at least two capacitors 404 and 406 to
respond to the current through the first terminal 385 and the second terminal 387. A number
of resistors 408, 410, 412, 414, 416, 418, and 420 in the detection circuit 400 generate voltage
differentials that function with the capacitors 404 and 406 to drive a NPN transistor 422 and a
PNP transistor 424 to activate the LED 402.

[0050] A complected conductive path across the first terminal 385 and sccond terminal
387 allows current through the resistor 408 to bypass the capacitor 404. Current flows through
the resistor 410 to the base of the NPN transistor 422, rather than through the higher resistance
path provided by resistor 412. The current entering the base of the NPN transistor 422

amplifies the current allowed to flow into the NPN transistor 422 through the resistors 414 and
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416. The NPN transistor 422 is “on” when the base is pulled high by the input signal through
the resistor 410 relative to the emitter output.

[0051] The PNP transistor 424 is “on” when the base receiving current through the
resistor 414 is pulled low relative to the emitter. As a result, the current through the base of
the NPN transistor 422 activates the PNP transistor 424 to amplify current to the collector
supplying current to the resistor 418 and the LED 402. As a result, the NPN transistor 422 and
the PNP transistor 424 are only activated to supply a current lighting the LED 402 in response
to the first terminal 385 and the second terminal 387 completing a closed circuit or conductive
path.

[0052] The detection circuit 400 may also include an output 426 that functions as a
terminal. The output 426 may communicate a signal received through the resistor 420
indicating that the PNP transistor 424 has been activated thereby supplying current through the
LED 402. The output 426 may communicate with a recording or logging device that records
the point at which the conduction path was created between the first terminal 385 and the
second terminal 387. This information or data may be utilized to track the presence of a
threshold level of exudate in the dressing 301.

[0053] When the exudate within the dressing is insufficient to complete the conduction
path between terminals 385 and 387, the detection circuit 400 is inactive. The DC current
passing through the resistor 408 from the battery 401 is blocked by the capacitor 404. As a
result, neither the NPN transistor 422 nor the PNP transistor 424 is activated to supply current
to the LED 402.

[0054] Tn other embodiments, the detection circuit 400 may be replaced by other
current detection circuits. The resistance, capacitance, and other characteristics of the
detection circuit 400 may vary based on the sensitivity of the readings across the first terminal
385 and the second terminal 387 and the power requirements of the LED 402. In another
illustrative embodiment, the LED 402 may be replaced by a visual or digital indicator that,
bascd on the level of current passing through the resistor 418 to the indicator, indicates the
amount or type of exudate within the dressing 301. The indicator may be an analog or digital
clement specifically calibrated to provide audible, visual, or tactile feedback to one or more
users.

[0055] According to another illustrative embodiment, a capacitive senor may be

located on an exterior of the dressing, e.g., on the sealing member 111 above where electrode

15



10

15

20

WO 2012/012286 PCT/US2011/044182

162 is shown in FIGURE 1. The capacitive sensor has a sensing profile that measures
capacitance at a location that fills last. When liquids reach the location that corresponds with
the sensing profile, the capacitance of the portion of the dressing associated with the capacitive
sensor changes within the dressing as seen by the fill sensor. As a result, the capacitance
sensor produces a signal indicating that the dressing is saturated.

[0056] According to another illustrative embodiment, a dye is placed in the absorbent
layer, e.g., absorbent layer 315, that provides a change visual appearance (or optical
properties) upon becoming wet. The visual indication may be a change in contrast, change in
color, change in brightness, a change in reflectivity or other visual cue. The change in visual
appearance may be a change perceptible to a human eye or only to a device, e.g., an electrical
photo detector. The electrical photo detector may detect more subtle changes in visual
appearance. The electrical photo detector is attached proximate to the sealing member 311
and can optically detect the change in contrast and produce a signal indicative of the change.
Thus, as the absorbent layer 315 becomes saturated, the dye changes contrast, the optical
detector senses the change in contrast, and develops a full signal. In another embodiment, the
dye may be placed in the treatment manifold, e.g., manifold 108.

[0057] According to still another illustrative embodiment, metal capacitance plates are
put within or near the absorbent layer, e.g., absorbent layer 315, having defined space between
plates. The capacitance changes as the ionic fluid fills the space between the plates. The
change in capacitance is measured and the change is noted when the ionic fluid fills the space
between the plates.

[0058] Referring now primarily to FIGURE 6, a schematic diagram of another
illustrative embodiment of a reduced-pressure treatment system 500 is presented. The
reduced-pressure treatment system 500 includes a wound dressing 501 that may include a
manifold 508 and an absorbent layer 515. An electronic detection device 559 is associated
with the absorbent layer 515 and is configured to electronically determine when the absorbent
laycr (or some portion thercof) is substantially saturatcd. The clectronic detection device 559
may be, for example, a galvanic cell or a conductive loop with conductive gaps or other means
of electronically determining when the absorbent layer 515 is substantially saturated.

[0059] Associated with the electronic detection device 559 is a wireless-
communication-and-power subsystem 571. The wireless-communication-and-power

subsystem 571 may provide power to the electronic detection device 559 and may wirelessly
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receive information related to the status of the absorbent layer 515 as produced by the
electronic detection device 559. The wireless-communication-and-power subsystem 571 may
include a wireless-communication-and-power-transmission unit 572, which is on a base station
573, and an antenna-communication-and-processing unit 574. The wireless-communication-
and-power subsystem 571 is analogous to a Radio-Frequency Identification Device (RFID).
Power is transmitted by a wireless signal 575 from the wireless-communication-and-power-
transmission unit 572 to the antenna-communication-and-processing unit 574 from where the
power is provided by coupling 576 to the electronic detection device 559.

[0060] The power provided to the electronic detection device 559 may augment power
already developed, e.g., by a galvanic cell, or provide all the power, e.g., for a resistive circuit.
In any event, the electronic detection device 559 is configured to determine if the absorbent
layer 515 is saturated or possibly to what extent liquid exists within the absorbent layer 515
and to produce a signal with the relevant information. The signal may be delivered by
coupling 576 to the antenna-communication-and-processing unit 574 from where a wireless
signal 575 carries the information to the wireless-communication-and-power-transmission unit
572. The wireless-communication-and-power-transmission unit 572 may further process the
signal for display or use by other systems monitoring or controlling the reduced-pressure
treatment system 500. As such, with this embodiment, no direct electronic connection is
required between a monitoring device and the electronic detection device 559. Accordingly,
less power may be needed and comfort may be enhanced.

[0061] The systems 100, 200, 300, 500 presented, allow for the saturation of the
absorbent layer, e.g., 115, 215, 315, 515 to be determined using an electrical device. Because
a visual determination or a tactile inspection is not required, the electrical signal may be used
to set off an alarm or otherwise signal the user or healthcare provider that the dressing is
saturated and should be changed. Moreover, by arranging the components, intermediate
indications of the percentage full may be provided. It should be understood that the output
signal also cnables casy interfacc with an clectronic controller or circuit in an analog or digital
system.

[0062] In another illustrative embodiment, the systems and methods for receiving an
ionic fluid may be analogous to the systems and methods previously presented, but the system
may not utilize an absorbent layer, e.g., absorbent layer 115 in the reduced-pressure treatment

system 100 may be omitted. In such an embodiment, the electrodes are fluidly coupled to a
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portion of a dressing that will be exposed to liquids last as the liquids build up in the dressing.
In still another embodiment, the dressings of FIGURES 1-4B, may be used without reduced
pressure, but may use wicking from the absorbent layer and may include additional wicking
layers. In this embodiment, a completed circuit would indicate saturation of the dressing and
signal a needed change.

[0063] According to an embodiment of the present invention, a dressing for receiving
an ionic fluid includes an absorbent layer for placing in fluid communication with the tissue
site and for receiving and at least temporarily retaining ionic fluids. The absorbent layer has a
first side and a second, patient-facing side. The dressing further includes a sealing member for
covering the absorbent layer and a first galvanic cell associated with the absorbent layer and
configured to produce a voltage when the absorbent layer proximate to the first galvanic cell is
substantially saturated with the ionic fluid. The galvanic cell typically includes a first
electrode and a second electrode, the first electrode and second electrode in fluid
communication with a portion of the absorbent layer, and the first electrode and second
clectrode spaced from one another; a first electrical Iead coupled to the first clectrode and a
second electrical lead coupled to the second electrode. The first electrode and second
electrode are configured to produce measurable electrical power when the ionic fluid covers
the first electrode and second electrode. In one embodiment, the first electrode comprises
copper and the second clectrode comprises tin. In one embodiment, the first electrode
comprises copper and the second electrode comprises tin, and wherein the ionic fluid
comprises exudate from a patient. In one embodiment, the first electrode comprises copper
and the second electrode comprises zinc. In one embodiment, the dressing further includes a
plurality of galvanic cells associated with the absorbent layer and configured to provide power
proportional to the saturation of the absorbent layer of the dressing. The dressing may further
include a wireless-communication-and-power subsystem.

[0064] According to another embodiment, a system for treating a tissue site on a
paticnt with reduced pressure includes: an absorbent layer for placing proximatc to the tissuc
site; a sealing member for covering the dressing and a portion of the patient’s epidermis to
form a fluid seal; a reduced-pressure source fluidly coupled to the absorbent layer for
providing reduced pressure to the absorbent layer; a galvanic cell associated with the
absorbent layer, wherein the galvanic cell is configured to produce power when the absorbent

layer proximate to the galvanic cell is substantially saturated with an ionic fluid; and a
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monitoring unit electrically coupled to the galvanic cell for receiving power from the galvanic
cell. The monitoring unit may be a comparator circuit or an analog-to-digital converter
coupled to a microprocessor. In the later embodiment, the microprocessor is configured to
develop an alarm signal when the power reaches a power threshold value.

[0065] According to another embodiment, a method for treating a tissue site includes
providing a dressing, wherein the dressing comprises: an absorbent layer for placing in fluid
communication with the tissue site. The absorbent layer is for receiving and retaining ionic
fluids. The absorbent layer has a first side and a second, patient-facing side. The dressing
also includes a sealing member for covering the first side of the absorbent layer and a first
galvanic cell associated with the absorbent layer and configured to produce a voltage
indicative of a full state when the absorbent layer proximate to the first galvanic cell 1s
substantially saturated with the ionic fluid. The method also includes deploying the dressing
proximate to the tissue site; electrically coupling the first galvanic cell to a monitoring unit,
wherein the monitoring unit is configured to produce a dressing-full signal when receiving the
voltage indicative of a full state from the first galvanic cell; and providing reduced pressure to
the dressing until the monitoring unit provides the dressing-full signal. The dressing may
further comprise a plurality of galvanic cells associated with the absorbent layer and
configured to provide voltage proportional to the saturation of the absorbent layer of the
dressing,

[0066] According to another embodiment, a dressing for treating a tissue site on a
patient includes an absorbent layer for placing in fluid communication with the tissue site, the
absorbent layer for receiving and retaining ionic fluids, the absorbent layer having a first side
and a second, patient-facing side; a secaling member for covering the absorbent layer; and a
conductive loop fluidly coupled to the absorbent layer and having a first terminal, a second
terminal, and at least one conductive gap, wherein the conductive gap is sized and configured
to be electrically bridged when covered with the ionic fluid.

[0067] According to anothcr cmbodiment, a dressing for treating a tissuc sitc on a
patient includes: an absorbent layer for placing in fluid communication with the tissue site, the
absorbent layer for receiving and retaining fluids, the absorbent layer having a first side and a
second, patient-facing side; a dye associated with the absorbent layer, wherein the dye is
operable to change optical properties when becoming wet; a sealing member for covering the

first side of the absorbent layer; and an electrical optical sensor associated with the absorbent

19



10

15

20

WO 2012/012286 PCT/US2011/044182

layer and configured to detect a change in optical properties of the dye and to produce an
electrical signal when the change has been sensed.

[0068] According to another embodiment, a dressing for receiving an ionic fluid, the
dressing comprising: a treatment manifold for placing in fluid communication with the tissue
site and for receiving ionic fluids, the treatment manifold having a first side and a second,
patient-facing side; a sealing member for covering the first side of the treatment manifold; and
a first galvanic cell associated with the treatment manifold and configured to produce a voltage
when the treatment manifold proximate to the first galvanic cell is substantially saturated with
the ionic fluid.

[0069] According to another embodiment, s reduced-pressure treatment system
includes: a treatment manifold for placing in fluid communication with a tissue site and for
receiving ionic fluids, the treatment manifold having a first side and a second, patient-facing
side; a sealing member for covering the first side of the treatment manifold; an absorbent layer
disposed between the sealing member and the treatment manifold; an electronic detection
device associated with the absorbent layer for producing an electrical signal indicative of at
least a fully saturated state; and a wireless-communication-and-power subsystem comprising:
an antenna, communication, and processing unit associated with the electronic detection
device, and a remote wireless communication and power unit configured to transmit power to
the antenna, communication, and processing unit and to receive a signal therefrom.

[0070] According to another embodiment, a dressing for treating a tissue site includes:
a tissue dressing member for location adjacent to the tissue being treated; and at least one
liquid sensor for detecting the presence of liquid at a location on or in the tissue dressing
member. The dressing member may include a treatment manifold. The dressing member may
include an absorbent member. The dressing may further include a sealing member for
covering the tissue dressing member. The at least one liquid sensor may be a galvanic cell.
The least one liquid sensor may be a selectively conductive loop; the loop may be a
conductive matcrial having spaccs which may be bridged by an 1onic liquid contacting the
surface of the loop thereby electrically completing the loop. In one embodiment, the optical
properties of the tissue dressing member may be configured to change upon absorption of a
liquid, and the sensor may an optical sensor for detecting that change. The optical property
may be color. A plurality of sensors may be included in the dressing. In one embodiment of

the dressing, a least one sensor is located on the surface of the tissue dressing. In one
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embodiment, at least one sensor is located within the tissue dressing. The sensor may be
located on the outside of a sealing member covering the tissue dressing member. A pump may
be located within the dressing for applying a reduced pressure to the tissue site.

[0071] According to another embodiment, a wound treatment system that includes a
dressing according to any of the preceding descriptions and a monitoring device electrically
connected to the at least one liquid sensor and configured to provide an indication of detection
of liquid by the at least one liquid sensor.

[0072] In general terms, systems and methods are provided for sensing fluid in a
dressing on a patient and producing an electrical signal. In one instance, a galvanic cell is
used as an electronic detection device. The galvanic cell is placed in the dressing and
produces voltage when the dressing is substantially saturated. In one instance, the dressing is
a reduced-pressure, absorbent dressing. Other systems, methods, and dressings are presented
herein.

[0073] Although the present invention and its advantages have been disclosed in the
context of certain illustrative embodiments, it should be understood that various changes,
substitutions, permutations, and alterations can be made without departing from the scope of
the invention as defined by the appended claims.

[0074] Tt will be understood that the benefits and advantages described above may
relate to one embodiment or may relate to several embodiments. It will further be understood
that reference to “an” item refers to one or more of those items.

[0075] The steps of the methods described herein may be carried out in any suitable
order, or simultaneously where appropriate.

[0076] Where appropriate, aspects of any of the embodiments described above may be
combined with aspects of any of the other embodiments described to form further examples
having comparable or different properties and addressing the same or different problems. For
example, each of the sensor types (galvanic sensors, conductive sensors, capacitive sensors)
may be utilized with cach of the pump types (cxternal to the dressing, internal to the dressing,
or without any pump). The various sensor types may be used in any number of combination
of types as required.

[0077] Tt will be understood that the above description of preferred embodiments is
given by way of example only and that various modifications may be made by those skilled in

the art. The above specification, examples and data provide a complete description of the
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structure and use of exemplary embodiments of the invention. Although various embodiments
of the invention have been described above with a certain degree of particularity, or with
reference to one or more individual embodiments, those skilled in the art could make
numerous alterations to the disclosed embodiments without departing from the scope of the

claims.
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CLAIMS

1. A dressing for receiving an ionic fluid, the dressing comprising:

an absorbent layer for placing in fluid communication with the tissue site and for
receiving and at least temporarily retaining ionic fluids, the absorbent layer having a first side
and a second, patient-facing side;

a sealing member for covering the absorbent layer;

a first galvanic cell associated with the absorbent layer and configured to
produce a voltage when the absorbent layer proximate to the first galvanic cell is substantially

saturated with the ionic fluid.

2. The dressing of claim 1, wherein the galvanic cell comprises:

a first electrode and a second electrode, the first electrode and second electrode
in fluid communication with a portion of the absorbent layer, and the first electrode and second
electrode spaced from one another;

a first electrical lead coupled to the first electrode;

a second electrical lead coupled to the second electrode; and

wherein the first electrode and second electrode are configured to produce
measurable electrical power when the ionic fluid covers the first electrode and second

electrode.

3. The dressing of claim 2, wherein the first electrode comprises copper and the

second electrode comprises tin.

4. The dressing of claim 2, wherein the first electrode comprises copper and the

second electrode comprises tin, and wherein the ionic fluid comprises exudate from a patient.

5. The dressing of claim 2, wherein the first electrode comprises copper and the

second electrode comprises zinc.

6. The dressing of claim 1 or any of the preceding claims, further comprising a
plurality of galvanic cells associated with the absorbent layer and configured to provide power

proportional to the saturation of the absorbent layer of the dressing.
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7. The dressing of claim 1 or any of the preceding claims, further comprising a

wireless-communication-and-power subsystem.

8. A system for treating a tissue site on a patient with reduced pressure, the system
comprising:

an absorbent layer for placing proximate to the tissue site;

a sealing member for covering the absorbent layer and a portion of the patient’s
epidermis to form a fluid seal;

a reduced-pressure source fluidly coupled to the absorbent layer for providing
reduced pressure to the absorbent layer;

galvanic cell associated with the absorbent layer, wherein the galvanic cell is
configured to produce power when the absorbent layer proximate to the galvanic cell is
substantially saturated with an ionic fluid; and

a monitoring unit electrically coupled to the galvanic cell for receiving power

from the galvanic cell.
9. The system of claim 8, wherein the monitoring unit is a comparator circuit.

10. The system of claim 8, wherein the monitoring unit comprises an analog-to-
digital converter coupled to a microprocessor, and wherein the microprocessor is configured to

develop an alarm signal when the power reaches a power threshold value.

11. The system of any one of claims 8-10, wherein the galvanic cell comprises:

a first electrode and a second electrode, the first electrode and second electrode
in fluid communication with a portion of the absorbent layer, and the first electrode and second
electrode spaced from one another;

a first electrical lead coupled to the first electrode;

a second electrical lead coupled to the second electrode; and

wherein the first electrode and second electrode are configured to produce
measurable electrical power when the ionic fluid covers the first electrode and second

electrode.

12. The system of claim 8, wherein the first electrode comprises copper and the

second electrode comprises tin.
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13. The system of claim 8, wherein the first electrode comprises copper and the

second electrode comprises tin, and wherein the ionic fluid comprises exudate from a patient.

14. The system of claim 8, wherein the first electrode comprises copper and the

second electrode comprises zinc.

15. The system of any one of claims 8§-11, further comprising a plurality of galvanic
cells associated with the absorbent layer and configured to provide power proportional to the

saturation of the absorbent layer of the dressing.

16. The system of any one of claims §-15, wherein the monitoring unit comprises a

electronic detection device and a wireless-communication-and-power subsystem.

17. A method for treating a tissue site, the method comprising:

providing a dressing, wherein the dressing comprises:

an absorbent layer for placing in fluid communication with the tissue site, the
absorbent layer for receiving and retaining ionic fluids, the absorbent layer having a first side
and a second, patient-facing side,

a sealing member for covering the first side of the absorbent layer, and

a first galvanic cell associated with the absorbent layer and configured to
produce a voltage indicative of a full state when the absorbent layer proximate to the first
galvanic cell is substantially saturated with the ionic fluid;

deploying the dressing proximate to the tissue site;

electrically coupling the first galvanic cell to a monitoring unit, wherein the
monitoring unit is configured to produce a dressing- full signal when receiving the voltage
indicative of a full state from the first galvanic cell; and

providing reduced pressure to the dressing until the monitoring unit provides the

dressing-full signal.
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18. The dressing of claim 17, wherein the galvanic cell comprises:

a first electrode and a second electrode, the first electrode and second electrode
in fluid communication with a portion of the absorbent layer, and the first electrode and second
electrode spaced from one another;

a first electrical lead coupled to the first electrode;

a second electrical lead coupled to the second electrode; and

wherein the first electrode and second electrode are configured to produce

measurable electrical voltage when the ionic fluid covers the first electrode and

second electrode.

19. The method of claim 17, wherein the first electrode comprises copper and the

second electrode comprises tin.

20. The method of claim 17, wherein the first electrode comprises copper and the

second electrode comprises tin, and wherein the ionic fluid comprises exudate from a patient.

21. The method of claim 17, wherein the first electrode comprises copper and the

second electrode comprises zinc.

22. The method of any one of claims 17-21, wherein the dressing further comprises
a plurality of galvanic cells associated with the absorbent layer and configured to provide

voltage proportional to the saturation of the absorbent layer of the dressing.

23. A dressing for receiving an ionic fluid, the dressing comprising:

a treatment manifold for placing in fluid communication with the tissue site and
for receiving ionic fluids, the treatment manifold having a first side and a second, patient-facing
side;

a sealing member for covering the first side of the treatment manifold;

a first galvanic cell associated with the treatment manifold and configured to
produce a voltage when the treatment manifold proximate to the first galvanic cell is

substantially saturated with the ionic fluid.
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