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REDUCED-PRESSURE SYSTEMS, METHODS, AND DEVICES FOR
SIMULTANEOUSLY TREATING A PLURALITY OF TISSUE SITES

BACKGROUND OF THE INVENTION

[0001]

2. Field of the Invention

[0002] The present disclosure relates generally to medical systems, devices, and
methods for treating a patient with reduced pressure, and more particularly, but not by way of
limitation, to medical systems, devices, and methods for simultaneously treating a plurality of

tissue sites.
3. Description of Related Art

[0003] Clinical studies and practice have shown that providing 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
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. At times, it may be necessary to treat a plurality of
tissue sites. This is particularly true of patients injured by burns, war, or other trauma.
Moreover, the plurality of tissue sites may need to be treated in the field or during

transportation.
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SUMMARY

[0004] Systems, methods, and devices are presented that facilitate the simultaneous
treatment of a plurality of tissue sites with reduced pressure.

[0005] In an illustrative embodiment, a system for simultaneously treating a plurality
of tissue sites on a patient is disclosed. The system includes a plurality of reduced-pressure
dressings, and a plurality of multi-lumen reduced-pressure delivery conduits. Fach multi-
lumen reduced-pressure delivery conduit includes at least one pressure-sampling lumen and at
least one reduced-pressure supply lumen. The system also includes a multi-port therapy unit.
The multi-port therapy unit includes a plurality of patient-side ports. Each of the plurality of
patient-side ports is configured to fluidly couple with one of the plurality of multi-lumen
reduced-pressure delivery conduits and with at least one of the pressure-sampling lumens and
one of the reduced-pressure supply lumens therein. The multi-port therapy unit also includes a
fluid reservoir fluidly coupled to the plurality of patient-side ports, and a plurality of pressure
sensors. The plurality of pressure sensors are associated with the plurality of patient-side ports
for determining a pressure associated with each of the plurality of pressure-sampling lumens.
The multi-port therapy unit further includes a controller operatively coupled to the plurality of
pressure sensors for receiving treatment pressure data from the plurality of pressure sensors.
The controller includes a microprocessor and memory configured to monitor pressure for each
of the plurality of pressure sensors and to signal an alarm condition if the pressure is outside of
a pre-selected range. The multi-port therapy unit also includes an electrical source operatively
coupled to the controller, and a supply-side port for receiving reduced pressure. The supply-
side port is fluidly coupled to the fluid reservoir. The multi-port therapy unit also includes an
alarm indicator operatively coupled to the controller for indicating when the controller signals
an alarm condition. The system further includes a reduced-pressure source {luidly coupled to
the supply-side port.

[0006] In another illustrative embodiment, a method for treating a plurality of tissue
sites on a patient is disclosed. The method deploys a plurality of reduced-pressure dressings
proximate to the plurality of tissue sites and fluidly couples the plurality of reduced-pressure
dressings to a multi-port therapy unit. The multi-port therapy unit includes a plurality of
patient-side ports. Each of the plurality of patient-side ports is configured to fluidly couple
with one of the plurality of multi-lumen reduced-pressure delivery conduits and with at least

one of the pressure-sampling lumens and one of the reduced-pressure supply lumens therein.
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The multi-port therapy unit further includes a tluid reservoir fluidly coupled to the plurality of
patient-side ports and a plurality of pressure sensors. The plurality of pressure sensors are
associated with the plurality of patient-side ports for determining a pressure associated with
each of the plurality of pressure-sampling lumens. The multi-port therapy unit further includes
a controller operatively coupled to the plurality of pressure sensors for receiving treatment
pressure data from the plurality of pressure sensors. The controller includes a microprocessor
and memory configured to monitor pressure for each of the plurality of pressure sensors and to
signal an alarm condition if the pressure is outside of a pre-selected range. An electrical
source is operatively coupled to the controller. The multi-port therapy unit further includes a
supply-side port for receiving reduced pressure. The supply-side port is fluidly coupled to the
fluid reservoir, and an alarm indicator is operatively coupled to the controller for indicating
when the controller signals an alarm condition. The method activates the multi-port therapy
unit to deliver reduced pressure simultaneously to the plurality of reduced-pressure dressings
and to monitor pressure for each of the plurality of reduced-pressure dressings.

[0007] In still another illustrative embodiment, a system for simultaneously treating a
plurality of tissue sites on a patient is disclosed. The system includes a plurality of reduced-
pressure dressings and a plurality of multi-lumen reduced-pressure delivery conduits. Each
multi-lumen reduced-pressure delivery conduit includes at least a pressure-sampling lumen and
at least a reduced-pressure supply lumen. The system further includes a fluid storage device
fluidly coupled to the plurality of reduced-pressure dressings for receiving and at least
temporarily storing fluids, and a multi-port therapy unit. The multi-port therapy unit includes a
controller and a plurality of patient-side ports. Each of the plurality of patient-side ports is
configured to fluidly couple with one of the plurality of multi-lumen reduced-pressure delivery
conduits and with at least one of the pressure-sampling lumens and one of the reduced-pressure
supply lumens therein. The multi-port therapy unit also includes a plurality of reduced-
pressure plenums, each of the plurality of reduced-pressure plenums associated with one of the
plurality of patient-side ports. The multi-port therapy unit further includes a plurality of
treatment pressure sensors. FEach of the plurality of treatment pressure sensors is associated
with one of the plurality of patient-side ports for determining a pressure associated with the at
least one pressure-sampling lumen in the multi-lumen reduced-pressure delivery conduit
associated with the patient-side port. Each treatment pressure sensor is operatively coupled to
the controller to provide a treatment pressure signal to the controller. The multi-port therapy

unit also includes a plurality of plenum pressure sensors. Each of the plurality of plenum
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pressure sensors is associated with one of the plurality of reduced-pressure plenums and is
operatively coupled to the controller for supplying a plenum pressure signal. The multi-port
therapy unit further includes a first plurality of control valves fluidly coupled between each of
the plurality of reduced-pressure plenums and an associated patient-side port. Each of the first
plurality of control valves is operatively coupled to the controller so that each of the first
plurality of control valves may be controlled by the controller. The multi-port therapy unit
also includes a main vacuum source fluidly coupled to each of the plurality of plenums for
supplying reduced pressure to each of the plurality of reduced-pressure plenums, and a second
plurality of control valves fluidly coupled between each of the plurality of reduced-pressure
plenums and the main vacuum source. The controller is operative to regulate the reduced
pressure supplied from the plurality of reduced-pressure plenums to the plurality of patient-
side ports by controlling the first plurality of control valves and to regulate the reduced
pressure supplied to the plurality of reduced-pressure plenums using the second plurality of
control valves.

[0008] In yet another illustrative embodiment, a system for simultaneously treating a
plurality of tissue sites on a patient is disclosed. The system includes a plurality of reduced-
pressure dressings and a plurality of multi-lumen reduced-pressure delivery conduits. Each
multi-lumen reduced-pressure delivery conduit includes at least a pressure-sampling lumen and
at least a reduced-pressure supply lumen. The system also includes a fluid storage device
fluidly coupled to the plurality of reduced-pressure dressings for receiving fluids therefrom and
a multi-port therapy unit. The multi-port therapy unit includes a plurality of pressure ports.
Each of the plurality of pressure ports is configured to fluidly couple with at least one of the
pressure-sampling lumens of the plurality of multi-lumen reduced-pressure delivery conduits.
The multi-port therapy unit also includes a treatment pressure sensor fluidly coupled to the
plurality of pressure sampling lumens associated with the plurality of multi-lumen reduced-
pressure delivery conduits by a plurality of delivery conduits. The multi-port therapy unit
further includes a valve means fluidly coupled to the treatment pressure sensor and the
plurality of pressure ports for selectively controlling the flow from each of the plurality of
pressure ports to the treatment pressure sensor. In addition, the multi-port therapy unit
includes a reduced-pressure source fluidly coupled to the plurality of reduced-pressure
dressings, and a controller operatively coupled to the treatment pressure sensor, the plurality of
valves, and the reduced-pressure source. The controller is configured to monitor the reduced

pressure of each of the plurality of pressure-sampling lumens associated with the plurality of
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multi-lumen reduced-pressure delivery conduits and in response to control the reduced
pressure delivered by the reduced-pressure source.

[0009] In still another illustrative embodiment, a system for simultaneously treating a
plurality of tissue sites on a patient is disclosed. The system includes a plurality of reduced-
pressure dressings and a plurality of multi-lumen reduced-pressure delivery conduits. Each
multi-lumen reduced-pressure delivery conduit includes at least a pressure-sampling lumen and
reduced-pressure supply lumen. The system also includes a fluid storage device fluidly
coupled to the plurality of reduced-pressure dressings for receiving fluids therefrom and a
multi-port therapy unit. The multi-port therapy unit includes a controller and a plurality of
pressure ports. Each of the plurality of pressure ports is configured to fluidly couple with at
least one of the pressure-sampling lumens of the plurality of multi-lumen reduced-pressure
delivery conduits. The multi-port therapy unit further includes a plurality of treatment pressure
sensors fluidly coupled to the plurality of pressure ports and operatively coupled to the
controller, and a reduced-pressure source fluidly coupled to the plurality of reduced-pressure
dressings. The controller is operatively coupled to the plurality of treatment pressure sensors
and the reduced-pressure source. The controller is configured to monitor the reduced pressure
of each of the plurality of pressure-sampling lumens associated with the plurality of multi-
lumen reduced-pressure delivery conduits and to control the reduced pressure delivered by the
reduced-pressure source.

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

apparent with reference to the drawings and detailed description that follow.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIGURE 1 is a cross-sectional view (with a portion shown in elevation view) of
an illustrative embodiment of a system for simultaneously treating a plurality of tissue sites on
a patient;

[0012] FIGURE 2 is an elevation view of an illustrative embodiment of a multi-port
therapy unit and an illustrative reduced-pressure source from FIGURE 1;

[0013] FIGURE 3 is a cross-sectional view (with a portion shown as a schematic
diagram) of an illustrative embodiment of a system for simultaneously treating a plurality of
Lissue sites on a patient;

[0014] FIGURE 4 is a cross-sectional view of an illustrative embodiment of a reduced-
pressure plenum for use as an aspect of the system of FIGURE 3;

[0015] FIGURE 5 is a cross-sectional view (with a portion shown as a schematic
diagram) of an illustrative embodiment of a system for simultaneously treating a plurality of
tissue sites on a patient;

[0016] FIGURE 6 is a schematic diagram of a portion of an illustrative embodiment of
a system for simultaneously treating a plurality of tissue sites on a patient;

[0017] FIGURE 7 is a schematic pressure-time graph for illustrating a method for
identifying a leak in system for simultaneously treating a plurality of tissue sites on a patient;

[0018] FIGURE 8 is a schematic pressure-time graph for illustrating a method for
identifying a leak in a system for simultaneously treating a plurality of tissue sites on a patient;

[0019] FIGURE 9 is a perspective view of an illustrative embodiment of a multi-port
therapy unit;

[0020] FIGURE 10 is a side elevation view of the multi-port therapy unit of FIGURE
9;

[0021] FIGURE 11 is a rear elevation view of the multi-port therapy unit of FIGURE
9;

[0022] FIGURE 12 is a perspective view of an illustrative embodiment of a multi-port
therapy unit;

[0023] FIGURE 13 is a front clevation view of the multi-port therapy unit of FIGURE

12;

[0024] FIGURE 14 is a rear elevation view of the multi-port therapy unit of FIGURE
12;
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[0025] FIGURE 15 is a side elevation view of the multi-port therapy unit of FIGURE

12;

[0026] FIGURE 16 is a perspective view of an illustrative embodiment of a multi-port
therapy unit;

[0027] FIGURE 17 is a side clevation view of the multi-port therapy unit of FIGURE
16;

[0028] FIGURE 18 is a rear elevation view of the illustrative multi-port therapy unit of
FIGURE 16;

[0029] FIGURE 19 is a perspective view of an illustrative embodiment of a multi-port
therapy unit;

[0030] FIGURE 20 is a side elevation view of the multi-port therapy unit of FIGURE
19; and

[0031] FIGURE 21 is a rear elevation view of the multi-port therapy unit of FIGURE
19.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0032] In the following detailed description of illustrative, non-limiting 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 not (o be taken in a
limiting sense, and the scope of the illustrative embodiments is defined only by the appended
claims.

[0033] Referring now to the figures and primarily to FIGURES 1-2, an illustrative
embodiment of a system 100 for simultaneously treating a plurality of tissue sites 102 is
presented. Each tissue site 102 may be the bodily tissue of any human, animal, or other
organism, including bone tissue, adipose tissue, muscle tissue, dermal tissue, vascular tissue,
connective tissue, cartilage, tendons, ligaments, or any other tissue. Treatment of tissue sites
102 may include removal of fluids, e.g., exudate or ascites. While numerous tissue sites, sizes,
and depths may be treated with the system 100, the system 100 is shown treating tissue sites
102 in the form of wounds. The wounds are shown for illustrative purposes extending through
epidermis 108, dermis 110, and into subcutaneous tissue 112. Other depths or types of wounds
or, more generally, tissue sites may be treated. While three tissue sites 102 are shown for
illustration purposes, it should be understood that any number of tissue sites—typically two or
greater—may be treated with the system 100.

[0034] The system 100 includes a plurality of reduced-pressure dressings 114 deployed
on the plurality of tissue sites 102. FEach of the plurality of reduced-pressure dressings 114
may be any kind of dressing that allows reduced pressure to be delivered to the tissue site 102
associated with the reduced-pressure dressing 114 and that is operable to remove fluids from
the tissue site 102. In one illustrative embodiment, each reduced-pressure dressing 114
includes a manifold 116, a secaling member 118, and a reduced-pressure interface 120. The
sealing member 118 is releasably coupled to the tissue site 102 using an attachment device
122. The attachment device 122 may take numerous forms. For example, the attachment
device 122 may be a medically acceptable, pressure-sensitive adhesive that extends about a

8
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periphery, a portion, or the entire sealing member 118; a double-sided drape tape; paste;
hydrocolloid; hydro-gel; silicone gel, oraganogel, or other sealing devices or elements. For
each reduced-pressure dressing 114, the sealing member 118 creates a sealed space 124
containing the manifold 116 and the tissue site 102 to be treated.

[0035] For cach reduced-pressure dressing 114, the manifold 116 is a substance or
structure that is provided to assist in applying reduced pressure to, delivering fluids to, or
removing fluids from the associated tissue site 102. The manifold 116 includes a plurality of
flow channels or pathways that distribute fluids provided to and removed from the tissue site
102 around the manifold 116. In one illustrative embodiment, the flow channels or pathways
are interconnected to improve distribution of fluids provided to or removed from the tissue site
102.  The manifold 116 may comprise, for example, one or more of the following: a
biocompatible material that is capable of being placed in contact with the tissue site 102 and
distributing reduced pressure to the tissue site 102; devices that have structural elements
arranged to form flow channels, such as, for example, cellular foam, open-cell foam, porous
tissue collections, liquids, gels, and foams that include, or cure to include, flow channels;
porous materials, such as foam, gauze, felted mat, or any other material suited to a particular
biological application; or porous foam that includes a plurality of interconnected cells or pores
that act as flow channels, e.g., a polyurethane, open-cell, reticulated foam such as
GranulFoam® material manufactured by Kinetic Concepts, Incorporated of San Antonio,
Texas; a bioresorbable material; or a scaffold material. In some situations, the manifold 116
may also be used to distribute fluids such as medications, antibacterials, growth factors, and
various solutions to the tissue site 102. Other layers may be included in or on the manifold
116, such as absorptive materials, wicking materials, hydrophobic materials, and hydrophilic
materials.

[0036] In one illustrative, non-limiting embodiment, the manifold 116 may be
constructed from a bioresorbable material that can remain in a patient’s body following use of
the reduced-pressure dressing 114. 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 manifold 116 may further serve as a scaffold for new cell-growth, or a
scaffold material may be used in conjunction with the manifold 116 to promote cell-growth. A
scaffold is a substance or structure used to enhance or promote the growth of cells or formation

of tssue, such as a three-dimensional porous structure that provides a template for cell growth.
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[lustrative examples of scaffold materials include calcium phosphate, collagen, PLA/PGA,
coral hydroxy apatites, carbonates, or processed allograft materials.

[0037] The sealing member 118 may be any material that provides a fluid seal. A fluid
seal is a seal adequate to maintain reduced pressure at a desired site given the particular
reduced-pressure source or subsystem involved. The sealing member 118 may be, for
example, an impermeable or semi-permeable, elastomeric material. For semi-permeable
materials, the permeability must be low enough that for a given reduced-pressure source, the
desired reduced pressure may be maintained. The sealing member 118 may be discrete pieces
for each reduced-pressure dressing 114 or may be one continuous sheet used for all the
plurality of reduced-pressure dressings 114.

[0038] Each of the plurality of reduced-pressure interfaces 120 is [luidly coupled to the
associated sealed space 124 for the tissue site 102. The reduced-pressure interfaces 120) may
each be any device for delivering reduced pressure to the associated sealed space 124. For
example, each of the reduced-pressure interfaces 120 may comprise one of the following: a
T.R.A.C.® Pad or Sensa T.R.A.C.® Pad available from KCI of San Antonio, Texas; or another
device or tubing. A plurality of multi-lumen reduced-pressure delivery conduits 126 are
fluidly coupled to the plurality of reduced-pressure interfaces 120 in a one-to-one fashion.
Each of the plurality of multi-lumen reduced-pressure delivery conduits 126 has a first end 127
and a second end 129. Tach first end 127 of the multi-lumen reduced-pressure delivery
conduits 126 is fluidly coupled to a multi-port therapy unit 128. Each of the plurality of multi-
lumen reduced-pressure delivery conduits 126 may include at least one pressure-sampling
lumen and at least one reduced-pressure supply lumen. The pressure-sampling lumen provides
a pressure for determining the pressure or approximate pressure at the associated reduced-
pressure dressing 114. The reduced-pressure supply lumen delivers the reduced pressure to the
reduced-pressure dressing 114 and receives fluids therefrom. The second end 129 of each
multi-lumen reduced-pressure delivery conduit 126 is fluidly coupled to a respective reduced-
pressure interface 120.

[0039] The multi-port therapy unit 128 provides reduced pressure through the multi-
lumen reduced-pressure delivery conduits 126 and reduced-pressure interfaces 120 to the
sealed spaces 124. In addition, the multi-port therapy unit 128 receives pressure from the at
least one pressurc-sampling lumen of cach of the plurality of multi-lumen reduced-pressure

delivery conduits 126 and determines the pressure thereof.
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[0040] Reduced pressure includes a pressure less than the ambient pressure at a tissue
site 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 at the tissue site. Unless otherwise indicated,
quantitative values of pressure stated herein are gauge pressures. The reduced pressure
delivered may be constant or varied (patterned or random) and may be delivered continuously

3

or intermittently. Although the terms “vacuum™ and “negative pressure” may be used to
describe the pressure applied to the tissue site, the actual pressure applied to the tissue site may
be more than the pressure normally associated with a complete vacuum. Consistent with the
use herein, unless otherwise indicated, an increase in reduced pressure or vacuum pressure
typically refers to a reduction in absolute pressure.

[0041] The multi-port therapy unit 128 includes a plurality of patient-side ports 130.
Each of the plurality of patient-side ports 130 is configured to fluidly couple to one of the
multi-lumen reduced-pressure delivery conduits 126 and in particular with at least one of the
pressure-sampling lumens and one of the reduced-pressure supply lumens of the plurality of
multi-lumen reduced-pressure delivery conduits 126. Patient-side ports 130 not in use may be
sealed by a cap 131.

[0042] A fluid reservoir 134 is fluidly coupled to the plurality of patient-side ports 130
to provide reduced pressure thereto and receive fluids therefrom. A drain conduit 135 may
fluidly couple the fluid reservoir 134 to an exterior for draining the fluid reservoir 134. A
valve 137 associated with the drain conduit 135 selectively controls fluid exiting the drain
conduit 135. The valve 137 may be manual or may be automated and coupled to a controller
136. Unless otherwise indicated, as used throughout this document, “or” does not require
mutual exclusivity.

[0043] The multi-port therapy unit 128 also includes a plurality of pressure sensors
132, or pressure transducers, that provide a treatment pressure signal to the controller 136. The
controller 136 may be a printed wire assembly (PWA) or an application specific integrated
circuit (ASIC) with a microprocessor and memory or other control device. The plurality of
pressure sensors 132 are associated with the plurality of patient-side ports 130 for determining
a pressure associated with each of the plurality of patient-side ports 130 and typically with the
pressure-sampling lumen therein that carries the approximate pressure at the reduced-pressure

dressing 114. Pressure associated with each of the plurality of patient-side ports 130 may

11



CA 02854478 2014-05-02

WO 2013/078214 PCT/US2012/066081

include the pressure at the port itself or proximate the port in an internal conduit. In any event,
each pressure sensor 132 measures pressure a respective pressure-sampling lumen.

[0044] The controller 136 is operatively coupled to the plurality of pressure sensors
132 for receiving treatment pressure data from the plurality of pressure sensors 132. The
controller 136 includes a microprocessor and memory configured to monitor pressure for each
of the plurality of pressure sensors 132 and to signal an alarm condition if the pressure leaves a
desired range or goes below a minimum reduced pressure threshold (i.e., the absolute pressure
rises above a threshold). The controller 136 is electrically coupled to an electrical power
source 138, which may be a battery or fixed power line, for example. A user interface 140 is
operatively coupled to the controller 136 for providing information readouts or for receiving
user inputs.

[0045] The multi-port therapy unit 128 may include a plurality of visual indicators 142.
The visual indicators 142 visually alert users when a pressure below a first threshold exists
(i.e., above an absolute pressure threshold) at one of the plurality of patient-side ports 130.

[0046] The multi-port therapy unit 128 also includes a supply-side port 144 for
receiving reduced pressure. The supply-side port 144 is fluidly coupled to the fluid reservoir
134 such as by an internal conduit 146. The supply-side port 144 is also fluidly coupled by a
conduit 148 to a reduced-pressure source 150.

[0047] The reduced-pressure source 150 may be any device for supplying a reduced
pressure, such as a vacuum pump, wall suction, or other source. While the amount and nature
of reduced pressure applied 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). In some
embodiments, the reduced-pressure source 150 may be a V.A.C. Freedom, V.A.C. ATS,
InfoVAC, ActiVAC, ABThera, or V.A.C. Ulta therapy units available from KCI of San
Antonio, Texas.

[0048] In operation according to one illustrative embodiment, the reduced-pressure
source 150 is fluidly coupled to the supply-side port 144 of the multi-port therapy unit 128.
The caps 131, or sealing caps, are removed from the plurality of patient-side ports 130 in a
number corresponding to the number of tissue sites 102 that are to be treated. The first ends
127 of the plurality of multi-lumen reduced-pressure delivery conduits 126 are coupled to the
uncapped members of the plurality of patient-side ports 130. The plurality of reduced-pressure

dressings 114 are deployed on the plurality of tissue sites 102. The second ends 129 of the
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plurality of multi-lumen reduced-pressure delivery conduits 126 are fluidly coupled to the
plurality of reduced-pressure dressings 114. The reduced-pressure source 150 is activated to
supply reduced pressure to the fluid reservoir 134 and to the tissue sites 102. As liquids are
removed from the tissue sites 102, the liquids begin to fill the fluid reservoir 134. Optionally,
after fluid reservoir 134 is full, the fluid may continue into a fluid reservoir contained within
the reduced-pressure source 150. Alternatively, a hydrophobic or oleophobic filter may be
included as part of the supply-side port 144 to prevent liquids from reaching the reduced-
pressure source 150.

[0049] The multi-port therapy unit 128 monitors pressure at the tissue sites 102 for
each of the connected reduced-pressure dressings 114. FEach pressure sensor 132 develops a
treatment pressure signal that is delivered to the controller 136 for monitoring. The
microprocessor and memory or other aspects of controller 136 are used to monitor the
treatment pressure signals to confirm compliance with the desired pressure range. The
pressure in each tissue site 102 may be displayed on the user interface 140 constantly or with a
cycled pattern. Alternatively or in addition, separate multi-colored LED indicators may be
included to provide a quick color indication of pressure and status at each of the plurality of
patient-side ports 130. For example, the multi-colored LED indicators may be able to assume
the colors green, yellow, and red. The controller 136 may be programmed to produce a green
light when the pressure is between -75 mm Hg and -150 mm Hg. A yellow light may be
signaled if the wound pressure declines (i.e., loses reduced pressure so that pressure is greater
on an absolute pressure scale) indicating a dressing leak. A red light may be used to indicate
the wound pressure is below a reduced pressure threshold (e.g., -40 mm Hg) and is not
providing adequate therapy. A flashing red light may mean that an over pressure (e.g., more
negative than -200 mm Hg) has been applied. In this regard, a relief valve may also be
included. Under this illustrative example, if a yellow or red light is given, the caregiver may
find and address a leak that is in the associated reduced-pressure dressing 114, disconnect the
multi-lumen reduced-pressure delivery conduit 126 associated with that particular reduced-
pressure dressing 114 and reattach the cap 131 to avoid compromising the reduced pressure
available for other tissue sites 102. In addition, the caregiver may connect a separate therapy
unit (reduced pressure source and fluid reservoir) to the apparently leaking reduced-pressure
dressing 114 so that reduced pressure may continue to be supplied until a more convenient

time is available for addressing the situation.
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[0050] The controller 136 may also optionally activate an audible alarm 152, but given
tight quarters for many transportation operations, this feature may be turned off or not
included. Typically, if it is a desire to purge the plurality of multi-lumen reduced-pressure
delivery conduits 126, they will be purged together. If the red light is indicated, the caregiver
checks the multi-lumen reduced-pressure delivery conduits 126 for blockage and replaces any
blocked conduits if necessary.

[0051] In one illustrative embodiment, the fluid reservoir 134 in the multi-port therapy
unit 128 is an off-the-shelf canister. In other embodiments, the fluid reservoir 134 may have a
minimal size, and the plurality of reduced-pressure dressings 114 may include absorbents to
hold liquids at the dressing.

[0052] The multi-port therapy unit 128 may be a collapsible unit to minimize space
requirements. The multi-port therapy unit 128 may expand as it fills with liquids. In one
illustrative embodiment, each reduced-pressure dressing 114 includes an absorbent layer for
storing liquids in the reduced-pressure dressing 114. The absorbent layer may be made from
super absorbent fibers. The super absorbent fibers may retain or bond to the liquid in
conjunction with a physical or chemical change to the fibers. In one non-limiting example, the
super absorbent fiber may include the Super Absorbent Fiber (SAF) material from Technical
Absorbents, Ltd. of Grimsby, United Kingdom, or the like. The absorbent layer may be a
sheet or mat of fibrous material in which the fibers absorb liquid from the tissue site 102. The
structure of the absorbent layer that contains the fibers may be either woven or non-woven.
The fibers in the absorbent layer may gel upon contact with the liquid, thereby trapping the
liquid. Spaces or voids between the [ibers may allow reduced pressure that is applied to the
absorbent layer to be transferred within and through the absorbent layer. In one illustrative
embodiment, the fiber density of the fibers in the absorbent layer may be approximately 1.4
grams per millimeter.

[0053] Optionally, a positive pressure exhaust from a vacuum pump in the reduced-
pressure source 150 may be routed into channels that are pressurized at a greater pressure than
the reduced pressure gradient within the fluid reservoir 134 such that the fluid reservoir 134
has a structure that inflates around it. Alternatively, the chambers may be sealed at ambient
pressure, so when an aircraft transporting a patient using the system 100 reaches altitude, the
reduced pressure at altitude may cause a pressure differential that fills the channels with higher

pressure air.
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[0054] The fluid reservoir 134 of the multi-port therapy unit 128 may include a
tortuous path such that fluid may not easily reflux from channel to channel. This may take the
form of an opening from a pathway of a second baffle, or series of baffles within a rigid
section of the fluid reservoir 134. The tortuous paths may take the form of small pieces of
absorbent, non-woven looking material, or a small-pore open-celled foam acting as a barrier to
low pressure reflux or fluids. By having a small-pored, open foam acting as a baffle over each
channel through which the fluids entering the fluid reservoir flow, one is using the “adhesive”
effect of the fluid to the foam to reduce the risk of fluids within the fluid reservoir being
refluxed due to small changes in pressure bias. Essentially, one would expect the fluids to
prefer to stay on and within the foam structure during the period of time of any significant
pressure imbalance.

[0055] There may be incorporated into the multi-port therapy unit 128 a variety of
valves that allow fluid and air to flow in one direction into the fluid reservoir 134 but prevents
these same fluids from reverse flow. Such valves, commonly known as check-valves, include
flat/flap valves and duck-bill valves.

[0056] In one illustrative embodiment, the fluid reservoir 134 may be an absorbent
pouch. The fluid reservoir may be a pouch containing an absorbent layer such as the one
previously mentioned.

[0057] The supply-side port 144 may include a hydrophobic or oleophobic filter. The
hydrophobic filter prevents fluids from being passed to the reduced-pressure source 150. The
hydrophobic filter is periodically changed. The hydrophobic filter may be included as part of a
fluid reservoir 134 and replaced when the fluid reservoir 134 is replaced. If the fluid reservoir
134 becomes full, at times it may be desirable to drain some of the liquids therein. For this
reason, the valve 137 may be opened and fluids removed through the drain conduit 135. If
reduced pressure therapy is occurring during the draining process, a valve that prevents
reduced pressure from entering the supply-side port 144 may be incorporated and used to
prevent the bleeding of reduced pressure. If the fluid reservoir 134 includes an absorbent in
the fluid reservoir 134, an osmotic membrane may be used to have a fluid gathering section
that allows easy draining of that portion. In other words, water is separated from the exudate
such that the water may be discarded.

[0058] The ports 130, 144 may be configured to be “connector-less” connections.
Shut-off valves may be incorporated into the connectors to minimize loss of vacuum during
connecting and disconnecting.
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[0059] In an alternative embodiment, the pressure sensors 132 may be removed from
the multi-port therapy unit 128 and placed on the plurality of reduced-pressure dressings 114.
This may be more desirable with inexpensive pressure sensors. Such an approach would
eliminate the need for blockage detectors and allow specific tissue site pressure monitoring
with more accuracy. 'The fluid reservoir 134 may be removed from the multi-port therapy unit
128 for disposal. This leaves the remaining components for refurbishing and reuse according
to one illustrative embodiment.

[0060] Referring now primarily to FIGURE 3, another illustrative embodiment of a
system 200 for simultancously treating a plurality of tissue sites 202 is presented. The
plurality of tissue sites 202, plurality of reduced-pressure dressings 214, and many other
aspects of the system 200 are analogous to those in FIGURE 1. While numerous tissue sites,
sizes, and depths may be treated with the system 200, the system 200 is shown treating tissue
sites 202 in the form of wounds. The wounds are shown for illustrative purposes extending
through epidermis 208, dermis 210, and into subcutaneous tissue 212. Other depths or types of
wounds or, more generally, tissue sites may be treated. While five tissue sites 202 are shown
for illustration purposes, it should be understood that any number of tissue sites—typically two
and greater—may be treated with the system 200.

[0061] The system 200 includes the plurality of reduced-pressure dressings 214
deployed on the plurality of tissue sites 202. Tach of the plurality of reduced-pressure
dressings 214 may be any kind of dressing that allows reduced pressure to be delivered to the
tissue site 202 associated with the reduced-pressure dressing 214 and that is operable to
remove [luids from the tissue site 202. In one illustrative embodiment, each reduced-pressure
dressing 214 includes a manifold 216, a sealing member 218, and a reduced-pressure interface
220. The sealing member 218 is releasably coupled to the tissue site 202 using an attachment
device 222. The attachment device 222 may take numerous forms, such as those previously
mentioned. The sealing member 218 creates a sealed space 224 containing the manifold 216
and the tissue site 202 to be treated. These components are analogous to those in FIGURE 1.

[0062] The reduced-pressure dressings 214 are fluidly coupled to a multi-port therapy
unit 228 by a plurality of multi-lumen reduced-pressure delivery conduits 226. Each multi-
lumen reduced-pressure delivery conduit 226 may include at least one pressure-sampling
lumen and at least one reduced-pressure supply lumen. Each multi-lumen reduced-pressure
delivery conduit 226 has a first end 227 and a second end 229. The first ends 227 are fluidly

coupled to the multi-port therapy unit 228 at a plurality of patient-side ports 230. As in
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FIGURE 1, each patient-side port 230 that is not used may have a cap (see 131 in FIG. 1)
covering the patient-side port. Each of the plurality of patient-side ports 230 is configured to
fluidly couple with one of the plurality of multi-lumen reduced-pressure delivery conduits 226
and have at least one of the pressure-sampling lumens and one of the reduced-pressure supply
lumens fluidly coupled. The pressure-sampling lumen is fluidly coupled to one of a plurality
of treatment pressure sensors 232.

[0063] A fluid storage device is fluidly coupled to each of the plurality of multi-lumen
reduced-pressure delivery conduits 226. The fluid storage device is fluidly coupled to the
plurality of reduced-pressure dressings 214 for receiving and at least temporarily storing fluids
therefrom. The fluid storage device may be one or more of the following: a single reservoir
(not explicitly shown but analogous to 134 in FIGS. 1-2) fluidly coupled to each the multi-
lumen reduced-pressure delivery conduits 226, a plurality of fluid reservoirs 234 (only one is
shown for illustration purposes) associated with the multi-port therapy unit 228, a plurality of
in-line canisters 235 (only one is shown for illustration purposes), a plurality of sections within
one large canister which are specific to each wound, or a plurality of absorbent layers
associated with or forming part of the plurality of reduced-pressure dressings 214.

[0064] The multi-port therapy unit 228 includes a controller 236, the plurality of
patient-side ports 230, and a plurality of reduced-pressure plenums 256. Each of the plurality
of reduced-pressure plenums 256 is associated with one of the plurality of patient-side ports
230. Each plenum of the plurality of reduced-pressure plenums 256 is a pressure vessel for
holding reduced pressure. Each plenum may have a fixed volume or a variable volume. With
respect to the latter, as shown in FIGURE 4, in one illustrative embodiment, each plenum of
the plurality of reduced-pressure plenums 256 may be formed with a moveable wall 258 that is
biased outward by biasing devices 260 to help maintain reduced pressure in the interior of the
reduced-pressure plenum 256. The biasing device 260 may be a spring compressed shorter
than its free length, a positively charged cylinder, or other biasing device. Each plenum may
have a fixed volume between about 50 cc and about 400 cc, for example.

[0065] The multi-port therapy unit 228 also includes the plurality of treatment pressure
sensors 232. Each of the plurality of treatment pressure sensors 232 is associated with one of
the plurality of patient-side ports 230 for determining a pressure associated with at least one
pressure-sampling lumen in the multi-lumen reduced-pressure delivery conduit 226 associated
with the patient-side port 230. Each treatment pressure sensor 232 is operatively coupled to

the controller 236 (o provide a treatment pressure signal (o the controller 236.
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[0066] The multi-port therapy unit 228 also includes a plurality of plenum pressure
sensors 262. Each of the plurality of plenum pressure sensors 262 is associated with one of the
plurality of reduced-pressure plenums 256 and is operatively coupled to the controller 236 for
supplying a plenum pressure signal.

[0067] The multi-port therapy unit 228 also includes a first plurality of control valves
264 fluidly coupled between each of the plurality of reduced-pressure plenums 256 and an
associated patient-side port 230. The plurality of first control valves 264 may comprise a
plurality of proportional valves. Fach of the first plurality of control valves 264 is operatively
coupled to the controller 236 so that each of the first plurality of control valves 264 may be
controlled by the controller 236. The first plurality of control valves 264 controls the delivery
of reduced pressure from the reduced-pressure plenums 256 into the plurality of multi-lumen
reduced-pressure delivery conduits 226. A bacteria filter may be associated with each of the
first plurality of control valves 264. Alternatively or in addition, a bacteria filter may be
placed at the ports 230 or if an in-line canister is used as part of that structure.

[0068] The multi-port therapy unit 228 also includes a main vacuum source 266 fluidly
coupled to each of the plurality of reduced-pressure plenums 256 for charging the reduced-
pressure plenums 256, i.e., supplying reduced pressure to each of the plurality of reduced-
pressure plenums 256. The main vacuum source 266 is typically a single vacuum pump but
could also be a wall supply of reduced pressure or a multi-pump subsystem. If a vacuum
pump, the main vacuum source 266 may receive electrical power from an electrical power
source 238. The main vacuum source 266 can charge each of the plurality of reduced-pressure
plenums 256 with reduced pressure. The stored reduced pressure is used to deliver regulated
reduced pressure to the tissue sites 202. In one illustrative embodiment, the reduced pressure
in each reduced-pressure plenum 256 is greater (more negative on a pressure scale) than -400
mm Hg.

[0069] The multi-port therapy unit 228 also includes a second plurality of control
valves 268 fluidly coupled between each of the plurality of reduced-pressure plenums 256 and
the main vacuum source 266. The plurality of second control valves 268 may comprise
proportional valves. The second plurality of control valves 268 controls the introduction of
reduced pressure into the reduced-pressure plenums 256. The second plurality of control
valves 268 may have a hydrophobic filter associated with each to prevent liquids from

reaching the main vacuum source 266.

18



CA 02854478 2014-05-02

WO 2013/078214 PCT/US2012/066081

[0070] Each of the plurality of first control valves 264 is controlled to regulate the
reduced pressure down to the pressure selected by the caregiver for a respective channel and
tissue site 202. Optionally, the multi-lumen reduced-pressure delivery conduits 226 or
connector may include an automatic shut-off valve to isolate an individual line for a dressing
change without interacting with the user interface associated with the controller 236. An
indicator could be provided on each line to help isolate leaks—one implementation may be a
green/yellow/red indicator that is based on the controller’s calculation of recharge rate for a
given plenum module, in conjunction with information about the proportional valve set point
required to maintain the selected therapy reduced pressure. Multi-lumen reduced-pressure
delivery conduits 226 may be color-coded to aid in therapy management.

[0071] The controller 236 may be a printed wire assembly (PWA), for example, or an
application specific integrated circuit (ASIC) with a microprocessor and memory or other
control device. The controller 236 is operative to regulate the reduced pressure supplied from
the plurality of reduced-pressure plenums 256 to the plurality of patient-side ports 230 by
controlling the first plurality of control valves 264 and to regulate the reduced pressure
supplied to the plurality of reduced-pressure plenums 256 using the second plurality of control
valves 268. The controller 236 is electrically coupled to the electrical power source 238.

[0072] In one illustrative embodiment, the controller 236 is configured to receive the
plenum pressure signal for each plenum of the plurality of reduced-pressure plenums 256, and
if a plenum pressure signal is less than a plenum threshold (for example, without limitation, if -
290 mm Hg is less reduced pressure than an illustrative plenum threshold of -300 mm Hg) to at
least partially open the associated valve of the second plurality of control valves to deliver
additional reduced pressure to the plenum associated with the plenum pressure signal that is
less than the plenum threshold. The controller 236 is also configured to receive the treatment
pressure signal for each of the plurality of treatment pressure sensors 232 and if a treatment
pressure signal is less than a minimum treatment pressure threshold (e.g., without limitation,
the pressure is -90 mm Hg which is less than the minimum treatment pressure of -100 mm Hg)
to at least partially open the associated valve of the first plurality of control valves 264 and if
the treatment pressure signal is greater than a high treatment pressure threshold to at least
partially close the associated valve of the first plurality of control valves 264. Each of the
plurality of patient-side ports 230 may also include a relief valve to limit the maximum

reduced pressure that may be applied to a reduced-pressure dressing 214.
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[0073] The controller 236 may also be operative to prioritize the filling of the plenums
of the plurality of reduced-pressure plenums 256 such that a plenum having a plenum pressure
signal that over time continues below a plenum threshold will be filled only after other
plenums of the plurality of reduced-pressure plenums 256. In other words, if the controller
236 determines that a leak may be occurring with a reduced-pressure dressing 214 or other
aspect associated with a particular plenum, that plenum will be filled last to avoid devoting all
or a substantial amount of the system’s reduced pressure to trying to compensate for a leak.

[0074] A plurality of indicators 270 (only one shown for illustration purposes) may be
associated with each of the patient-side ports 230. 'The indicators 270 may be LED lights or
other visual indicators. If the controller 236 determines that a leak may exist as referenced
above, the controller 236 may cause the indicator 270 associated with the channel or particular
reduced-pressure dressing 214 to be activated. In this way, the user may be able to address the
leak for that particular channel or reduced-pressure dressing 214.

[0075] Numerous alterations and options may be exercised with the system 200. In
another illustrative embodiment, the system 200 may be used with a different arrangement of
reduced-pressure plenums 256 such that perhaps two channels are operated on one plenum or
the system has one larger plenum upon which each channel is fed.

[0076] The volume of a reduced-pressure plenum 256 may vary (depending upon the
capacity one wishes to provide and the likely leak tolerance one needs the system to manage)
from about 50 cc at the low end to about 400 cc. Other volumes are possible.

[0077] In another illustrative embodiment, the reduced-pressure plenum 256 is adjusted
to use mechanical pressure/energy storage. For example, a sealed bellow plastic structure of
sufficient strength that it is able to vertically or in some form collapse under a vacuum that is
also capable of exerting force to return to its previous shape may be used. In this case, the
force is essentially multiplied. If one considers such a structure with a spring structure
incorporated (see FIG. 4), under high reduced pressure the air is removed and the structure is
charged. When connected to the wound via the regulating valves, the spring attempts to extend
and the structure will expand to ‘pump’ negative pressure to the wound. The pressure in the
structure or the mechanical position of the structure may be monitored in order to determine
when a re-charge is required. This may be a molded bellows structure or a piston type
assembly with a central spring, or alternatively a combination of the aforementioned structures

with constant force springs such that the pressure delivered is predictable.
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[0078] In another illustrative embodiment, the main vacuum source 266 may be used in
conjunction with or replaced with a connection to another pump such as wall-suction or
another integrated vacuum source which would be available at the place of treatment. Such a
system would have the advantage of requiring less electrical power during operation and
would in the case of an airborne system be reliant on other flight approved pumps.

[0079] In another illustrative embodiment where the user does not require a change of
the regulated pressure setting for each wound, the proportional valves may be replaced with a
simple mechanical regulating valve which controls the wound pressure. This arrangement
would still provide for pressure feedback and alarms. With an absorbent based dressing
system, there will be no tube blockages so the system may merely determine and confirm the
appropriate delivery of pressure and also notify the caregiver when the dressing is full.

[0080] Further, if a mechanical valve is used, the valve may be manufactured and
produced such that it is capable of selecting from a range of pressures. Such a design might
include a rotational collar on the regulating valve, which would adjust the spring force on the
regulating diaphragm such that with less force, a lower pressure is regulated to the wound, and
with a greater force on the diaphragm, a higher pressure is regulated to the wound. The
electronic system may be configured to recognize that this pressure has been manually
adjusted to either pre-set levels (e.g., -75/-125/-200 mm Hg) or to a user selected variable
pressure (-143 mm Hg for example) by a pressure sensor connected to the immediate orifice of
the regulator and thus provide pressure feedback in the knowledge that this pressure is the
pressure which should be manifolded to the reduced-pressure interface through the absorbent
structure.

[0081] In another illustrative embodiment, the higher-vacuum plenum volume could
include the multi-lumen reduced-pressure delivery conduit 226 going to the wound site, with
final pressure regulation and wound pressure sensing hardware placed at or near each tissue
site 202. Regulation would be implemented with a piezo-proportional valve (e.g., from Festo)
which requires relatively little battery power (small currents are required only to change the
valve opening, not to maintain a setting). Disposable medical grade pressure sensors (e.g.,
from Measurement Specialties) are available at low cost to incorporate into the dressing.
Wireless communication back to the controller 236 is possible, and this would provide
additional options for using y-connectors to reduce the number of tube sets running back to the

main control unit, and thus reduce the number of plenums required.
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[0082] In one illustrative embodiment, light may be used to identify channels with
issues. It has been shown that clear extruded tubing makes a good conduit for light
transmission. This can be utilized to highlight individual conduits by applying a light source to
one end, which has the effect of illuminating the length of conduit much like a fiber optic tube,
but in this instance the light diffuses along its length. This may also be helpful in instructing
the user of the location of a fluid or exudate blockage, as one would expect that the transmitted
light would be refracted less after such a mass. This would be useful to indicate which one of
multiple conduits is at issue during a fault condition or when setting up the system. As it is
expected that the device may be used in noisy environments such as field hospitals and
military aircraft, this feature may augment the audio feedback that is often relied upon during
modes such as seal check. The use of multi-color LEDs would allow for the color to be altered
depending on the information that was being communicated.

[0083] Referring now primarily to FIGURE 5, an illustrative embodiment of a system
300 for simultaneously treating a plurality of tissue sites 302 on a patient 304 is presented.
The plurality of tissue sites 302, plurality of reduced-pressure dressings 314, and many other
aspects of the system 300 are analogous to those in FIGURES 1 and 4. While numerous tissue
sites, sizes, and depths may be treated with the system 200, the system 300 is shown treating
tissue sites 302 in the form of wounds. The wounds are shown for illustrative purposes
extending through epidermis 308, dermis 310, and into subcutaneous tissue 312. Other depths
or types of wounds or, more generally, tissue sites may be treated. While five tissue sites 302
are shown for illustration purposes, it should be understood that any number of tissue sites—
typically two or greater—may be treated with the system 300.

[0084] The system 300 includes the plurality of reduced-pressure dressings 314
deployed on the plurality of tissue sites 302. FEach of the plurality of reduced-pressure
dressings 314 may be any kind of dressing that allows reduced pressure to be delivered to the
tissue site 302 associated with the reduced-pressure dressing 314 and that is operable to
remove fluids from the tissue site 302. In one illustrative embodiment, each reduced-pressure
dressing 314 includes a manifold 316, a sealing member 318, and a reduced-pressure interface
320. The sealing member 318 is releasably coupled to the tissue site 302 using an attachment
device 322. The attachment device 322 may take numerous forms, such as those previously
mentioned in other embodiments. For cach tissue site 302, the sealing member 318 creates a
sealed space 324 containing the manifold 316 and the tissue site 302 to be treated. These

components are analogous to those in FIGURES 1 and 4.
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[0085] The reduced-pressure dressings 314 are fluidly coupled to a fluid reservoir 334.
The fluid reservoir 334 has a plurality of patient-side ports 330 that are fluidly coupled to a
plurality of multi-lumen reduced-pressure delivery conduits 326. The fluid reservoir 334 is
fluidly coupled to a reduced-pressure source 350 through a reduced-pressure port 351. An
internal conduit 353 is fluidly coupled between the reduced-pressure port 351 and the reduced-
pressure source 350. A plurality of by-pass conduits 374 fluidly coupled the pressure-
sampling lumens of the multi-lumen reduced-pressure delivery conduits 326 to a plurality of
pressure ports 376. A plurality of internal conduits 378 fluidly couples the plurality of
pressure ports 376 to a multiplexing valve 380. Alternatively, a plurality of control valves may
be used on a plurality of internal conduits fluidly coupling the plurality of pressure ports 376
and treatment pressure sensor 332. A controller 336 can close all the valves except one at a
time to use the treatment pressure sensor 332 on each valve. The treatment pressure sensor
332 is operatively coupled to the controller 336 to deliver treatment pressure signals.

[0086] A fluid storage device is fluidly coupled to each of the plurality of multi-lumen
reduced-pressure delivery conduits 326. The fluid storage device is fluidly coupled to the
plurality of reduced-pressure dressings 314 for receiving and at least temporarily storing fluids
therefrom. The fluid storage device may be one or more of the following: the fluid reservoir
334 fluidly coupled to each the multi-lumen reduced-pressure delivery conduits 326 as shown,
or a plurality of in-line canisters (not shown but analogous to in-line canister 235 in FIG. 4)),
or a plurality of absorbent layers associated with or forming part of the plurality of reduced-
pressure dressings 314.

[0087] The multi-port therapy unit 328 includes the controller 336 and the plurality of
pressure ports 376. Each of the plurality of pressure ports 376 is configured to fluidly couple
with at least one of the pressure-sampling lumens of the plurality of multi-lumen reduced-
pressure delivery conduits 326. The multi-port therapy unit 328 further includes the treatment
pressure sensor 332 that is fluidly coupled to the plurality of pressure-sampling lumens
associated with the plurality multi-lumen reduced-pressure delivery conduits 326. A valve
means may be used to couple one of the plurality of pressure ports 376 to the treatment
pressure sensor 332 at a time. The valve means may be the multiplexing valve 380 or plurality
of valves as described elsewhere herein.

[0088] The multi-port therapy unit 328 also includes the reduced-pressure source 350
that is fluidly coupled to the plurality of reduced-pressure dressings 314. The reduced-pressure

source 350 is operatively coupled to the contoller 336. The reduced-pressure source 350
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charges the fluid reservoir 334 with reduced pressure that is delivered by the plurality of multi-
lumen reduced-pressure delivery conduits 326 to the plurality of reduced-pressure dressings
314.

[0089] The multi-port therapy unit 328 also includes the controller 336. The controller
336 is operatively coupled to the treatment pressure sensor 332, the valve means (e.g.,
multiplexing valve 380), and the reduced-pressure source 350. The controller 336 is
configured to monitor the treatment reduced pressure signals of each of the plurality of
pressure-sampling lumens associated with the plurality of multi-lumen reduced-pressure
delivery conduits 326 as measured by the treatment pressure sensor 332. In response, the
controller 336 controls the reduced pressure delivered by the reduced-pressure source 350 to
the plurality of reduced-pressure dressings 314. The controller 336 may be configured to
determine a number of pressure ports 376 in use and to look up a gross-flow-rate limit for the
number and compare the gross-flow-rate limit to the actual flow rate of the reduced-pressure
source 350 and if the actual flow rate is greater than the gross-flow-rate limit, to activate an
alert (audible alarm, visual indicator, or other alert). As described further below, the controller
336 may be configured to use various steps to determine if one or more of the reduced-pressure
dressings 314 is leaking. A user interface 340 may be used to receive information from or to
input commands or data into the controller 336.

[0090] Referring now primarily to FIGURE 6, another illustrative embodiment of a
portion of a system 300 for simultaneously treating a plurality of tissue sites 302 on a patient is
presented. The system 300 of FIGURE 6 is analogous to the system 300 of FIGURE 5 and
accordingly some components are labeled with reference numerals but not further described
here. FIGURE 6 differs mainly in that instead of a single treatment pressure sensor 332, a
plurality of treatment pressure sensors 332 are used. The plurality of pressure ports 376 are
fluidly coupled to the plurality of treatment pressure sensors 332, which each develop a
treatment pressure signal. The plurality of treatment pressure sensors 332 are operatively
coupled to the controller 336 for delivering the treatment pressure signals to the controller 336.
Other aspects of the system 300 are analogous to FIGURE 5.

[0091] With respect to both FIGURES 5 and 6 and other embodiments, a number of
approaches may be used in configuring the controller 336 to determine when a leak likely
exists. Two prominent approaches are readily used. With reference to FIGURE 7, the first
includes stopping the reduced pressure to the reduced-pressure dressings 314 and then

comparing its decay pattern 400 o a set standard or a median decay pattern 402. If the
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variation is greater than a desired threshold, the controller 336 activates an alert. With
references to FIGURE 8, the second approach is to stop the reduced pressure supplied to the
reduced-pressure dressing 314 for a time period and then to activate the reduced pressure and
capture the ramp-up pattern 500 for a particular reduced-pressure dressing 314. This approach
may be combined with the initial pressure decay test to provide dual confirmation of the
leaking channel. The ramp-up pattern 500 may then be compared to a standard or median
pattern 502.

[0092] In most illustrative embodiments, the controller 336 may begin with a process
of auto-detection in which wounds are connected by measuring the on-set of pressure during
pull down. Each channel is isolated by a sealing valve or membrane at the connection port that
is opened on application of the wound care disposable. If a channel is found to not be
responding, the user is informed at the start of therapy to that the channel is not connected
(cannot be a leak as all channels will be low). The system takes the number of dressings
connected into account when it determines the leak alarm threshold (e.g., 1 wound = 1 /min at
125 mmHg, 5 wounds =2 I/min at 125 mm Hg, and proportional to the number of wound ports
connected).

[0093] To prevent reflux of fluids from the fluid reservoir 334 to the multi-lumen
reduced-pressure delivery conduits 326, a simple blocking feature may be added, such as a
piece of open-celled foam, across the entry ports 330 so that fluid splashes do not have the
opportunity of reaching the opening but fluids can be drawn into the fluid reservoir 334. As
there is a typically a pressure gradient through the system 300 with the greater reduced
pressure in the fluid reservoir 334 and reducing down towards the dressing 314, it is not
anticipated that flow will naturally occur towards the dressing 314. Alternatively or in
addition, a simple flap valve could be constructed at the port 330 from a material that is
permeable to fluids so that therapy is not compromised but will resist an instantaneous burst of
fluid as could happen if the fluid reservoir 334 was agitated or knocked over.

[0094] With reference again primarily to FIGURE 5, according to an illustrative
embodiment, a single pressure sensor 332 is controlled and multiplexed to measure pressure in
a pressure-sampling lumen of each multi-lumen reduced-pressure conduit in sequence. The
controller 336 will automatically assign a percentage of sensor time to each wound, and via a
directional control valve (such as an electronically actuated piston or spool valve) will
pneumatically connect the sensor to each wound every 2 seconds (sample time may vary). The

pneumatic volume between the valve and the sensor may be minimized to reduce the potential
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for the channels to be influenced by each other at switching. Initially this may be on a purely
sequential basis (i.e. wound 1, wound 2, etc), but as the system 300 runs its tests, the system
300 may determine that some wounds are struggling to maintain pressure more than others,
which are remaining consistent. At this time the controller may choose to prioritize these low
performing wounds for more regular checks (i.e. wound 1, wound 2, wound 3, wound 2,
wound 4, wound 2... wound 2 has a lower pressure). Having one pressure sensor does mean
that any sensor-to-sensor variances will not be a factor when the system is trying to balance the
wound pressure control. The control valve switching sequence may be coordinated with a
purge function in order to avoid concerns of possible cross-contamination during switching,
but also to reduce the total number of valves required.

[0095] Referring again primarily to FIGURE 6, according to one illustrative
embodiment, a plurality of treatment pressure sensors 332 are multiplexed into one sensor port
on the controller 336 which are electronically scanned by the controller in a manner similar to
those previously discussed. Sensor to sensor variances may be a factor in the reporting of
channel pressures, but there is a benefit here in that a failure of any one pressure sensor can be
reported and that channel indicated as off to the user. In another illustrative embodiment,
instead of multiplexing the signals from the treatment pressure sensors 332, the controller 336
may monitor each signal continuously.

[0096] In an illustrative embodiment, the controller 336 monitors wound pressure
measured by the pressure sensor(s) via any of the methods above and determines if there is a
blockage in the communication of pressure from the fluid reservoir 334 to the tissue site 302.
In the instance of the use of an absorbent dressing or in-line fluid storage, this may be used to
indicate that the absorbent is full. Further, by trending the level of pressure communication
reduction over time (pressure-drop), the controller 336 is capable of predicting the level of fill
of the absorbent (Canister pressure — Wound pressure — Leak Overhead = Pressure Drop). By
trending this pressure drop calculation on a channel-by-channel basis during therapy, the
controller 336 can warn the caregiver not only when the absorbent is full, but also when it is
near to being full.

[0097] In one illustrative embodiment, the system 300, which has a reduced-pressure
source 350 that is a vacuum pump and fixed fluid reservoir volume, is capable of detecting a
leak in one or more reduced-pressure dressings 314. The leak is determined by measuring the

fluid reservoir pressure and estimating air flow based on pump duty, and comparing the
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estimated air flow based on pump duty to pre-determined air flow levels within the software of
the air flow level that should be required for a set number of wounds.

[0098] For example and without limitation, the system 300 may have a leak tolerance
of 1 I/min with one or possibly 2 wound dressings. As another example, the system 300 with
up to 5 wounds may have a proportionately higher leak threshold as each dressing presents its
own sealing challenge. e.g., a leak tolerance of 2 I/min. The system 300 takes the number of
dressings connected into account when the controller 336 determines the leak alarm threshold
(e.g., 1 wound =1 /min at 125 mm Hg, 5 wounds = 2 1/min at 125 mm Hg and proportional to
the number of wound ports connected). Thus, the controller 336 is capable of providing an
alarm to tell the caregiver if the net average pressure in the system is low, and that a leak likely
exists due to the pump having to operate at a level consistent with there being a flow of air into
the system that is above its pre-determined threshold. The system 300 is pneumatically
capable of delivering therapy with up to 5 dressings or another desired number with
consideration given not only due to the possibility of air leak, but also because pneumatically a
high flow of fluid in the system imposes the same duty on the pump. A situation may exist
where all 5 wounds are moderately exudating and there are small leaks which in themselves
would not trigger a leak alarm, but combined with the fluid pressure drop results in the leak
alarm threshold being triggered. Therefore, the trigger level may be varied by user input.

[0099] In some illustrative systems, the pump control and the multi-channel wound
pressure measurements are used to determine which dressings have the most significant leak.
Essentially, this system monitors the wound pressure during deliberate dynamic changes in
pump pressure o look for differences in the ways in which wound pressure changes between
dressings, to seck ways to identify which one possesses an air leak, for example, as described
with respect to FIGURES 7 and 8.

[00100] In another illustrative embodiment, a two-cavity (or two-chamber)
canister, where the cavity acts as a plenum to allow the user to have two groups of wounds at
different pressures, may be used. Valves are used to allow the single pump to control pressure
in these two chambers.

[00101] In another embodiment that is an alternative to FIGURE 5, which uses
one multiplexing valve 380, each conduit may have its own electronically actuated valve
which is driven by the controller 336. When the valves are closed, they seal the line to prevent
leaks. These valves may be driven directly from the main controller 336 or by a secondary

PWA which has an encoder circuit driven by a serial connection from the controller PWA.
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This would then allow a leaking dressing to be isolated while therapy is maintained to the
others until the user has corrected the fault.

[00102] The embodiments shown in FIGURES 5 and 6 feature collection of
fluids in a centralized fluid reservoir 334. The use of a wound-site or an in-line absorbent
component may be used to replace or augment the capacity provided by the fluid reservoir 334.
This may be used where there are multiple highly exudating wounds.

[00103] In another illustrative embodiment, the systems 300 may use
evaporation to further process fluids. The evaporation could be used to enhance the volume of
fluids that can be accepted. A high moisture-vapor-transfer-rate (MVTR) material is used in
the reduced-pressure dressings 314 or at other locations. An aspect of the fluid reservoir 334
may be formed from the high MVTR material. In a pressurized cabin, it is normal for the
humidity levels to be lower than 50% and for the actual pressure to be considerably lower than
that experienced at sea level—both these factors will aid in the process of evaporation.

[00104] Assisting the user to identify which wound is attached to which channel
or port on the canister will greatly help the user locate any wound that the device has shown to
be blocked or leaking. In the simplest form, the user may simply mark the wound dressing "1",
"2", "3" ete. to coincide with the port number on the fluid reservoir. In low light situations, or
where there is limited time to apply dressing identification, it may not be clear which wound is
connected to which canister port. Therefore each port may be fitted with a clear plastic ring
that is illuminated from a light source such as a LED, which may be white or color coded for
each port (i.e., a different color for each port). The light source illuminating the ring is
controlled by the controller 336. The ring will either be in close proximity or touching the
multi-lumen reduced-pressure delivery conduit such that a light connection is made with the
conduit and that when the ring becomes illuminated light is also fed down the conduit. When
an alarm is triggered for port "1", for example, the ring on that port illuminates and flashes to
indicate which port is impacted, and the light will also travel down the conduit to assist in
highlighting to the user which wound is involved.

[00105] The systems 100, 200, 300 or aspects of the systems for simultaneously
treating a plurality of tissue sites on a patient may be structured in numerous ways. A few
illustrative examples follow. Referring for example primarily to FIGURES 9-11, a multi-port
therapy unit 600 is presented. The multi-port therapy unit 600 has a carrying handle 602 and a
body 604. The body 604 is configured to receive a plurality of canisters 606 on a backside

608. Each canister 606 includes a fluid reservoir and a port 607 for receiving a multi-port

28



CA 02854478 2014-05-02

WO 2013/078214 PCT/US2012/066081

reduced-pressure delivery conduit. The canisters 606 may include seals for interfacing with
the body 604 and may clip to a support or attachment prong (not explicitly shown) or
otherwise releasably attached to the body 604.

[00106] Reduced pressure is supplied from a vacuum pump within the body 604
to each canister 606. Additionally, a pressure sensor (e.g., pressure sensor 132 in FIG. 2) is
fluidly coupled to the pressure-sampling lumen of the associated multi-port reduced-pressure
deliver conduit. These various configurations and operational aspects may be as those
previously presented for the various illustrative embodiments. A front face 610 includes a user
panel 612, or user interface. The user panel 612 may have segments 614 devoted to each of
the plurality of canisters 606. The back side 608 may include a pole-attachment device 616 for
releasably attaching the multi-port therapy unit 600 to a pole or other securing member. The
pole-attachment device 616 may include a pole channel 617 and a knob 618 to screw a clamp
onto the pole in the pole channel 617 or other securing member.

[00107] Referring now primarily to FIGURES 12-15, another multi-port therapy
unit 600 is presented. The multi-port therapy unit 600 is analogous in most respects to the
multi-port therapy unit 600 of FIGURES 9-11, and accordingly, some parts are labeled but not
further described here. A main difference between the multi-port therapy unit 600 of
FIGURES 12-15 and the multi-port therapy unit 600 of FIGURES 9-11 is that the plurality of
canisters has been moved to the front face 610. In FIGURE 12, an illustrative multi-lumen
reduced-pressure delivery conduit 620 is shown coupled to the port 607 associated with one
canister 606.

[00108] Referring now primarily to FIGURES 16-18, another multi-port therapy
unit 600 is presented. The multi-port therapy unit 600 is analogous in most respects to the
multi-port therapy unit 600 of FIGURES 9-11, and accordingly, some parts are labeled but not
further described here. A main difference between the multi-port therapy unit 600 of
FIGURES 16-18 and the multi-port therapy unit 600 of FIGURES 9-11 is that the canisters
606 are coupled to the body 604 on a first side 622. For illustration purposes, one multi-lumen
reduced-pressure delivery conduit 620 is shown coupled to a port 607 of one canister 606.
Also shown is a power cord connection 624.

[00109] Referring now primarily to FIGURES 19-21, another multi-port therapy
unit 600 is presented. The multi-port therapy unit 600 is analogous in most respects to the
multi-port therapy unit 600 of FIGURES 9-11, and accordingly, some parts are labeled but not

further described here. A main difference between the multi-port therapy unit 600 of
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FIGURES 19-21 and the multi-port therapy unit 600 of FIGURES 9-11 is that the canisters
606 are coupled on a first side 622 and a second side 626. In addition, the canisters 606 on
each side 622, 626 are staggered vertically (for orientation shown). The canisters 606 have a
kidney shape that may be oriented differently on each side 622, 626. FIGURE 21 shows four
multi-lumen reduced-pressure delivery conduits 620 coupled to the multi-port therapy unit
600. A canister channel 628 to receive an attachment prong is shown in FIGURE 19.

[00110] Although the present invention and its advantages have been disclosed
in the context of certain illustrative, non-limiting 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. It will be appreciated that
any feature that is described in connection to any one embodiment may also be applicable to
any other embodiment.

[00111] It 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.

[00112] The steps of the methods described herein may be carried out in any
suitable order, or simultaneously where appropriate.

[00113] 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.

[00114] It 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 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
We claim:

1. A system for simultaneously treating a plurality of tissue sites on a patient, the system
comprising:

a plurality of reduced-pressure dressings;

a plurality of multi-lumen reduced-pressure delivery conduits, wherein each
multi-lumen reduced-pressure delivery conduit includes at least a
pressure-sampling lumen and at least a reduced-pressure supply lumen;

a multi-port therapy unit comprising:

a body having a side and an interior space,

a plurality of patient-side ports coupled to the side, wherein each of the
plurality of patient-side ports is configured to fluidly couple with one
of the plurality of multi-lumen reduced-pressure delivery conduits and
with at least one of the pressure-sampling lumens and one of the
reduced-pressure supply lumens therein,

a fluid reservoir fluidly coupled to the plurality of patient-side ports,

a plurality of pressure sensors disposed in the interior space, wherein the
plurality of pressure sensors are associated with the plurality of
patient-side ports for determining a pressure associated with each of
the plurality of pressure-sampling lumens,

a controller operatively coupled to the plurality of pressure sensors for
receiving treatment pressure data from the plurality of pressure
sensors, wherein the controller comprises a microprocessor and
memory configured to monitor pressure for each of the plurality of
pressure sensors and to signal an alarm condition if the pressure is
outside of a pre-selected range,

an electrical source operatively coupled to the controller,
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a supply-side port for receiving reduced pressure, wherein the supply-side
port is fluidly coupled to the fluid reservoir, and

an alarm indicator operatively coupled to the controller for indicating when
the controller signals the alarm condition; and

a reduced-pressure source fluidly coupled to the supply-side port.

2. The system of claim 1, further comprising: a drain conduit fluidly coupling the fluid
reservoir with an exterior for draining the fluid reservoir; and a valve associated with the

drain conduit for selectively allowing fluid flow in the drain conduit.

3. The system of claim 1 or claim 2, further comprising a plurality of visual indicators for
visually alerting users when a pressure below a first reduced-pressure threshold exists at

one of the plurality of patient-side ports.

4. The system of any one of claims 1 to 3, wherein the electrical source comprises a

battery.

5. The system of any one of claims 1 to 3, wherein the reduced-pressure source comprises a

mobile therapy unit.

6. The system of any one of claims 1 to 3, wherein the reduced-pressure source comprises

wall suction.
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7. Use of a system for treating a plurality of tissue sites on a patient, the system including a
a plurality of reduced-pressure dressings configured to be deployed proximate to
the plurality of tissue sites,
the system also including a multi-port therapy unit configured to be fluidly
coupled to the plurality of reduced-pressure dressings;
wherein the multi-port therapy unit comprises:

a body having a side and an interior space,

a plurality of patient-side ports coupled to the side, wherein each of the
plurality of patient-side ports is configured to fluidly couple with one
of a plurality of multi-lumen reduced-pressure delivery conduits, each
multi-lumen reduced-pressure delivery conduit comprising at least
one pressure-sampling lumen and one reduced-pressure supply lumen,

a fluid reservoir fluidly coupled to the plurality of patient-side ports,

a plurality of pressure sensors disposed in the interior space of the body,
wherein the plurality of pressure sensors are associated with the
plurality of patient-side ports for determining a pressure associated
with each of the plurality of pressure-sampling lumens,

a controller operatively coupled to the plurality of pressure sensors for
receiving treatment pressure data from the plurality of pressure
sensors, wherein the controller comprises a microprocessor and
memory configured to monitor pressure for each of the plurality of
pressure sensors and to signal an alarm condition if the pressure is
outside of a pre-selected range,

an electrical source operatively coupled to the controller,

a supply-side port for receiving reduced pressure, wherein the supply-side
port is fluidly coupled to the fluid reservoir, and

an alarm indicator operatively coupled to the controller for indicating when

the controller signals an alarm condition; and
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wherein the multi-port therapy unit is activatable to deliver reduced pressure
simultaneously to the plurality of reduced-pressure dressings and to

monitor pressure for each of the plurality of reduced-pressure dressing.

8. A system for simultaneously treating a plurality of tissue sites on a patient, the system
comprising:

a plurality of reduced-pressure dressings;

a plurality of multi-lumen reduced-pressure delivery conduits, wherein each
multi-lumen reduced-pressure delivery conduit includes at least a
pressure-sampling lumen and at least a reduced-pressure supply lumen;

a fluid storage device fluidly coupled to the plurality of reduced-pressure
dressings for receiving and at least temporarily storing fluids; and

a multi-port therapy unit coniprising:

a controller,

a plurality of patient-side ports, wherein each of the plurality of patient-side
ports is configured to fluidly couple with one of the plurality of multi-
lumen reduced-pressure delivery conduits and with at least one of the
pressure-sampling lumens and one of the reduced-pressure supply
lumens therein, |

a plurality of reduced-pressure plenums, each of the plurality of reduced-
pressure plenums associated with one of the plurality of patient-side
ports,

a plurality of treatment pressure sensors, wherein each of the plurality of
treatment pressure sensors is associated with one of the plurality of
patient-side ports for determining a pressure associated with the at
least one pressure-sampling lumen in the multi-lumen reduced-
pressure delivery conduit associated with the patient-side port,
wherein each treatment pressure sensor is operatively coupled to the

controller to provide a treatment pressure signal to the controller,
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a plurality of plenum pressure sensors, each of the plurality of plenum
pressure sensors is associated with one of the plurality of reduced-
pressure plenums and is operatively coupled to the controller for
supplying a plenum pressure signal,

a first plurality of control valves fluidly coupled between each of the plurality
of reduced-pressure plenums and an associated patient-side port,
wherein each of the first plurality of control valves is operatively
coupled to the controller so that each of the first plurality of control
valves may be controlled by the controller,

a main vacuum source fluidly coupled to each of the plurality of plenums for
supplying reduced pressure to each of the plurality of reduced-
pressure plenums;

a second plurality of control valves fluidly coupled between each of the
plurality of reduced-pressure plenums and the main vacuum source,
and

wherein the controller is operative to regulate the reduced pressure supplied
from the plurality of reduced-pressure plenums to the plurality of
patient-side ports by controlling the first plurality of control valves
and to regulate the reduced pressure supplied to the plurality of
reduced-pressure plenums using the second plurality of control

valves.

9. The system of claim 8, wherein the controller is configured to:
receive the plenum pressure signal for each plenum of the plurality of reduced-
pressure plenums and if a plenum pressure signal is less (greater on a
pressure scale) than a plenum threshold pressure to at least partially open
the associated valve of the second plurality of control valves to deliver
additional reduced pressure to the plenum associated with the plenum

pressure signal that is less than the plenum threshold; and
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receive the treatment pressure signal for each of the plurality of treatment pressure
sensors and if a treatment pressure signal is less (greater on a pressure
scale) than a minimum treatment pressure threshold to at least partially
open the associated valve of the first plurality of control valves and if the
treatment pressure signal is greater than a high treatment pressure
threshold to at least partially close the associated valve of the first plurality

of control valves.

10. The system of claim 8 or claim 9, wherein the controller is further operative to prioritize
filling plenums of the plurality of reduced-pressure plenums such that a plenum have a
plenum pressure signal that over time continues below a plenum threshold will be filled

only after other plenums of the plurality of reduced-pressure plenums.

11. The system of any one of claims 8 to 10, further comprising a plurality of indicators,
each indicator of the plurality of indicators associated with one of the plurality of
patient-side ports and is operatively coupled to the controller, wherein the controller is
configured to activate an indicator of the plurality of indicators if the system is not able
to maintain a desired pressure range for the associated pressure-sampling lumen or

associated plenum.

12. The system of any one of claims 8 to 11, wherein the fluid storage device comprises a
~ plurality of absorbent layers associated with each of the plurality reduced-pressure

dressings.

13. The system of any one of claims 8 to 11, wherein the fluid storage device comprises a
plurality of in-line fluid reservoirs fluidly coupled to the plurality of multi-lumen

reduced-pressure delivery conduits.
14. The system of any one of claims 8 to 11, wherein the fluid storage device comprises a

fluid reservoir associated with the multi-port therapy unit.
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15. The system of any one of claims 8 to 14, wherein the plurality of first control valves

comprise a plurality of proportional valves.

16. The system of any one of claims 8 to 15, wherein the plurality of second control valves

comprise proportional valves.

17. The system of any one of claims 8 to 16, wherein each of the plurality of plenums

comprises a fixed-volume pressure vessel.

18. The system of any one of claims 8 to 16, wherein each of the plurality of plenums
comprises a variable-volume pressure vessel having a biased wall to assist in

maintaining reduced pressure.

19. A system for simultaneously treating a plurality of tissue sites on a patient, the system
comprising:

a plurality of reduced-pressure dressings;

a plurality of multi-lumen reduced-pressure delivery conduits, wherein each
multi-lumen reduced-pressure delivery conduit includes at least a
pressure-sampling lumen and at least a reduced-pressure supply lumen;

a fluid storage device fluidly coupled to the plurality of reduced-pressure
dressings for receiving fluids therefrom;

a multi-port therapy unit comprising:

a plurality of pressure ports, wherein each of the plurality of pressure ports is
configured to fluidly couple with at least one of the pressure-sampling
lumens of the plurality of multi-lumen reduced-pressure delivery
conduits,

a treatment pressure sensor fluidly coupled to the plurality of pressure
sampling lumens associated with the plurality multi-lumen reduced-

pressure delivery conduits by a plurality of delivery conduits,
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a valve means fluidly coupled to the treatment pressure sensor and the
plurality of pressure ports for selectively controlling the flow from
each of the plurality of pressure ports to the treatment pressure sensor,

a reduced-pressure source fluidly coupled to the plurality of reduced-pressure
dressings, and

a controller operatively coupled to the treatment pressure sensor, the plurality
of valves, and the reduced-pressure source, wherein the controller is
configured to monitor the reduced pressure of each of the plurality of
pressure-sampling lumens associated with the plurality of multi-
lumen reduced-pressure delivery conduits and in response to control

the reduced pressure delivered by the reduced-pressure source.

20. The system of claim 19, wherein the valve means comprises a multiplexing control

valve.

21. The system of claim 19, wherein the valve means comprises a plurality of control valves

associated with each of the plurality of pressure ports.

22. The system of any one of claims 19 to 21, wherein the fluid storage device comprises a
plurality of absorbent layers associated with each of the plurality reduced-pressure

dressings.

23. The system of any one of claims 19 to 21, wherein the fluid storage device comprises a
plurality of in-line fluid reservoirs fluidly coupled to the plurality of multi-lumen

reduced-pressure delivery conduits.

24. The system of any one of claims 19 to 21, wherein the fluid storage device comprises a

fluid reservoir associated with the multi-port therapy unit.
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25. The system of claim 19, wherein the controller is operable to determine a number of
pressure ports in use and to look up a gross-flow-rate limit for the number and compare
the gross-flow-rate limit to an actual flow rate of the reduced-pressure source and if the

actual flow rate is greater than the gross-flow-rate limit, to activate an alert.

26. The system of claim 19, wherein the controller is configured to identify a leaking
reduced-pressure dressing by sequentially turning off the reduced-pressure source and
measuring a pressure decay pattern of a particular reduced-pressure dressing, the decay
pattern is then compared to a standard decay pattern and if a variance exists beyond a set

margin activates an alert.

27. The system of claim 26, wherein the standard decay pattern is a median decay pattern for

the plurality of reduced-pressure dressings.

28. The system of claim 19, wherein the controller is configured to identify a leaking
reduced-pressure dressing by sequentially turning off the reduced-pressure source for a
first time and then reactivating the reduced-pressure source while measuring a pressure
build-up pattern of a particular reduced-pressure dressing, the build-up pattern is then
compared to a standard build-up pattern and if a variance exists beyond a set margin

activates an alert.

29. A system for simultaneously treating a plurality of tissue sites on a patient, the system
comprising:

a plurality of reduced-pressure dressings;

a plurality of multi-lumen reduced-pressure delivery conduits, wherein each
multi-lumen reduced-pressure delivery conduit includes at least a
pressure-sampling lumen and reduced-pressure supply lumen;

a fluid storage device fluidly coupled to the plurality of reduced-pressure
dressings for receiving fluids therefrom;

a multi-port therapy unit comprising:

a body having a side and an interior space;
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a controller,

a plurality of pressure ports coupled to the side, wherein each of the plurality
of pressure ports is configured to fluidly couple with at least one of
the pressure-sampling lumens of the plurality of multi-lumen reduced-
pressure delivery conduits,

a plurality of treatment pressure sensors fluidly coupled to the plurality of
pressure ports and operatively coupled to the controller, the plurality
of treatment pressure sensors disposed in the interior space,

a reduced-pressure source fluidly coupled to the plurality of reduced-pressure
dressings, and

the controller operatively coupled to the plurality of treatment pressure
sensors and the reduced-pressure source, wherein the controller is
configured to monitor the reduced pressure of each of the plurality of
pressure-sampling lumens associated with the plurality of multi-
lumen reduced-pressure delivery conduits and in response to control

the reduced pressure delivered by the reduced-pressure source.

30. The system of claims 29, wherein the fluid storage device comprises a plurality of

absorbent layers associated with each of the plurality reduced-pressure dressings.

31. The system of claim 29, wherein the fluid storage device comprises a plurality of in-line
fluid reservoirs fluidly coupled to the plurality of multi-lumen reduced-pressure delivery

conduits.

32. The system of claim 29, wherein the fluid storage device comprises a fluid reservoir

associated with the multi-port therapy unit.
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33. The system of any ornie of claims 29 to 32, wherein the controller is operable to
determine a number of pressure ports in use and to look up a gross-flow-rate limit for the
number and compare the gross-flow-rate limit to an actual flow rate of the reduced-
pressure source and if the actual flow rate is greater than the gross-flow-rate limit, to

activate an alert.

34. The system of any one of claims 29 to 32, wherein the controller is configured to
identify a leaking reduced-pressure dressing by sequentially turning off the reduced-
pressure source and measuring a pressure decay pattern of a particular reduced-pressure
dressing, the decay pattern is then compared to a standard decay pattern and if a variance

exists beyond a set margin to activate an alert.

35. The system of claim 34, wherein the standard decay pattern is a median decay pattern for

the plurality of reduced-pressure dressings.

36. The system of any one of claims 29 to 32, wherein the controller is configured to
identify a leaking reduced-pressure dressing by sequentially turning off the reduced-
pressure source for a first time and then reactivating the reduced-pressure source while
measuring a pressure build-up pattern of a particular reduced-pressure dressing, the
build-up pattern is then compared to a standard build-up pattern and if a variance exists

beyond a set margin, activates an alert.
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