Office de la Propriete Canadian CA 2855743 A1 2013/05/30

Intellectuelle Intellectual Property
du Canada Office (21) 2 855 743
S-FnZL%?QéSQZna " mfgt?yn%yaﬁ; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2012/11/16 (51) CLInt./Int.Cl. A67M 71/00(2006.01)

(87) Date publication PCT/PCT Publication Date: 2013/05/30 | (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2014/05/12 KCILICENSING, INC., US
86) N° demande PCT/PCT Application No.: US 2012/065631| (72) Inventeur/inventor:
(86) N demande ppication NO LOCKE, CHRISTOPHER BRIAN, GB
(87) N° publication PCT/PCT Publication No.: 2013/0/8095

o o (74) Agent: BORDEN LADNER GERVAIS LLP
(30) Priorité/Priority: 2011/11/23 (US61/563,529)

(54) Titre : SYSTEMES ET METHODES DE TRAITEMENT DE TISSUS A PRESSION REDUITE DANS LESQUELS UN
PANSEMENT A PRESSION REDUITE ET UNE VALVE ASSOCIEE SONT UTILISES

(54) Title:. REDUCED PRESSURE TISSUE TREATMENT SYSTEMS AND METHODS HAVING A REDUCED
PRESSURE DRESSING AND ASSOCIATED VALVE

100

196 \ 162

(57) Abréegée/Abstract:
A system for treating multiple tissue sites of a patient includes a first dressing filler adapted to be positioned at a first of the tissue

sites. A second dressing filler Is adapted to be positioned at a second of the tissue sites. A bridge manifold Is positioned between
the first tissue site and the second tissue site to provide fluid communication between the first and the second tissue site. A
reduced pressure source Is fluidly connected to at least one of the bridge manifold, the first tissue site, and the second tissue site. A
valve Is operably associated with one of the first and the second tissue sites to allow fluid to flow from the one of the first and the
second tissue sites, but precluding flow towards the one of the first and the second tissue sites.

AR .
ey . RN
et '\'l'.'.
AU ¥,
e [ [ [ 4
N
A

‘ l an a d a http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




woO 2013/07809:5 A3 | {0 RW D100 0000 AL IRA Y0000

CA 028b5743 2014-0b-12

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
l —

(43) International Publication Date __.a/
30 May 2013 (30.05.2013) WIPOIPCT

(10) International Publication Number

WO 2013/078095 A3

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

International Patent Classification:
A61IM 1/00 (2006.01)

International Application Number:
PCT/US2012/065631

International Filing Date:
16 November 2012 (16.11.2012)

Filing Language: English
Publication Language: English
Priority Data:

61/563,529 23 November 2011 (23.11.2011) US

Applicant: KCI LICENSING, INC. [US/US]; Legal De-
partment- Intellectual Property, P.O. Box 659508, San
Antonio, TX 78265-9508 (US).

Inventor: LOCKE, Christopher, Brian; 6 Bosworth
Mews, Bournemouth, Dorset BH9 3SD (GB).

Agents: WELCH, Gerald, T. et al.; SNP Denton US LLP,
P.O. Box 061080, Wacker Drive Station, Willis Tower,
Chicago, IL 60606 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time [imit for amending the

claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(88) Date of publication of the international search report:
18 July 2013

(54) Title: REDUCED PRESSURE TISSUE TREATMENT SYSTEMS AND METHODS HAVING A REDUCED PRESSURE
DRESSING AND ASSOCIATED VALVE

(57) Abstract: A system for treating multiple tissue sites of a patient mncludes a first dressing tiller adapted to be positioned at a first
of the tissue sites. A second dressing filler 1s adapted to be positioned at a second of the tissue sites. A bridge manifold 1s positioned
between the first tissue site and the second tissue site to provide fluid communication between the first and the second tissue site. A
reduced pressure source 1s fluidly connected to at least one of the bridge manifold, the first tissue site, and the second tissue site. A
valve 1s operably associated with one of the first and the second tissue sites to allow fluid to tlow from the one of the first and the
second tissue sites, but precluding tlow towards the one of the first and the second tissue sites.



CA 028b5743 2014-0b-12

WO 2013/078095 PCT/US2012/065631

PATENT APPLICATION

REDUCED PRESSURE TISSUE TREATMENT SYSTEMS AND METHODS
HAVING A REDUCED PRESSURE DRESSING AND ASSOCIATED VALVE

BACKGROUND

1. Cross-Reference to Related Application
[0001] This application claims priority to U.S. Provisional Patent Application No.

61/563.,529 filed November 23, 2011, entitled REDUCED PRESSURE TISSUE
TREATMENT SYSTEMS AND METHODS HAVING A REDUCED PRESSURE
DRESSING AND ASSOCIATED VALVE, the disclosure of which is hereby incorporated by

reference 1n 1ts entirety.

2. Field
[0002] The subject matter disclosed herein relates generally to tissue treatment
systems and more particularly, but without limitation, to a reduced pressure tissue treatment

system having a reduced pressure dressing and associated valve.

3. Description of Related Art

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

7% &6

community as “negative pressure wound therapy,” “reduced pressure therapy,” or “vacuum
therapy”) provides a number of benefits, including migration of epithelial and subcutaneous
tissues, improved blood tlow, and micro-deformation of tissue at the wound site. Together
these benefits result in increased development of granulation tissue and faster healing times.
Typically, reduced pressure 1s applied by a reduced pressure source to tissue through a porous
pad or other manifold device. The porous pad contains cells or pores that are capable of
distributing reduced pressure to the tissue and channeling fluids that are drawn from the tissue.

The porous pad often 1s incorporated 1into a dressing having other components that facilitate

treatment.



CA 028b5743 2014-0b-12

WO 2013/078095 PCT/US2012/065631

[0004] At times, it may be necessary to treat a patient having a plurality of tissue sites
requiring treatment. This 1s particularly true of patients injured by burns, war, or other trauma.
Moreover, the plurality of tissue sites may need to be treated 1n the field or during

transportation to a hospital or other care facility.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 illustrates a cross-sectional side view of a reduced pressure treatment
system tor providing treatment to multiple tissue sites of a patient according to an illustrative
embodiment;

[0006] FIG. 2 illustrates a cross-sectional front view of a valve for use in reduced
pressure treatment according to an illustrative embodiment, the valve being illustrated 1n a
closed position;

[0007] FIG. 3 illustrates a cross-sectional front view of the valve of FIG. 2, the valve
being 1llustrated in an open position;

[0008] FIG. 4 illustrates a cross-sectional front view of a valve for use in reduced
pressure treatment according to an illustrative embodiment, the valve being illustrated 1in a
closed position;

[0009] FIG. 5 illustrates a cross-sectional front view of a valve for use in reduced
pressure treatment according to an illustrative embodiment, the valve being illustrated 1n a
closed position;

[0010] FIG. 6 illustrates a cross-sectional front view of a valve for use in reduced
pressure treatment according to an illustrative embodiment, the valve being illustrated in an
open position;

[0011] FIG. 7 illustrates a cross-sectional front view of a reduced pressure treatment
system according to an illustrative embodiment, the reduced pressure treatment system having
a valve operably associated with a dressing of the reduced pressure treatment system;

[0012] FIG. 8 illustrates a cross-sectional front view of a reduced pressure adapter for
connecting a reduced pressure source to a porous pad according to an illustrative embodiment,
the reduced pressure adapter having a valve for controlling fluid flow;

[0013] FIG. 9 illustrates a front view of a reduced pressure treatment system for
providing treatment to multiple tissue sites of a patient according to an illustrative
embodiment;

[0014] FIG. 10 illustrates a cross-sectional front view of a reduced pressure treatment

system for providing treatment to multiple tissue sites of a patient according to an 1llustrative
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embodiment, the reduced pressure treatment system having a multi-path connector having a

valve for controlling fluid flow; and
[0015] FIG. 11 illustrates a front view of a reduced pressure treatment system for
providing treatment to a tissue site of a patient according to an illustrative embodiment, the

reduced pressure treatment system having a reduced pressure tube operably associated with a

valve for controlling fluid flow.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0016] In the following detailed description, reference is made to the accompanying
drawings that form a part hereof, and in which 1s shown by way of 1llustration specific
embodiments 1n which the subject matter disclosed herein may be practiced. These
embodiments are described in sufficient detail to enable those skilled 1n the art to practice the
disclosed subject matter, and 1t 1s understood that other embodiments may be utilized and that
logical, structural, mechanical, electrical, and chemical changes may be made without
departing from the scope of the detailed description. To avoid detail not necessary to enable
those skilled 1n the art to practice the embodiments described herein, the detailed description
may omit certain information known to those skilled in the art. The following detailed
description is, therefore, not to be taken 1n a limiting sense, the scope of the illustrative
embodiments being defined only by the appended claims. Unless otherwise indicated, as used
herein, “or” does not require mutual exclusivity.

[0017] The term “reduced pressure” as used herein generally refers to a pressure less
than the ambient pressure at a tissue site that 1s being subjected to treatment. In most cases,
this reduced pressure will be less than the atmospheric pressure at which the patient 1s located.
Alternatively, the reduced pressure may be less than a hydrostatic pressure associated with
tissue at the tissue site. Although the terms “vacuum™ and *‘negative pressure” may be used to
describe the pressure applied to the tissue site, the actual pressure reduction applied to the
tissue site may be significantly less than the pressure reduction normally associated with a
complete vacuum. Reduced pressure may initially generate fluid flow 1n the area of the tissue
site. As the hydrostatic pressure around the tissue site approaches the desired reduced
pressure, the flow may subside, and the reduced pressure 1s then maintained. Unless otherwise
indicated, values of pressure stated herein are gauge pressures. Similarly, references to
increases 1n reduced pressure typically refer to a decrease 1n absolute pressure, while decreases
in reduced pressure typically refer to an increase 1n absolute pressure.

[0018] The tissue treatment systems and methods described herein improve the
treatment of a tissue site by controlling the tlow of fluids (1.e. liquids and gases) to and from
the tissue site. More specifically, the systems and methods include a valve or other tlow

control device that prevents the backtlow of fluids to the tissue site. Such a system may be

>
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useful not only 1n the treatment of a single tissue site but also in the treatment of multiple
tissue sites. When a patient has multiple tissue sites or wounds requiring simultaneous
treatment, for example, it may advantageous to connect the multiple tissue sites to a single
reduced pressure source. This may be achieved by (1) “bridging” the tissue sites with a
manifold that 1s routed between the individual tissue sites and fluidly connecting the reduced
pressure source to one of the bridged tissue sites, or (2) routing a separate reduced pressure
tube or other conduit to each individual tissue site and then connecting the tubes to the reduced
pressure source using a multi-path connector. In either of these instances, the tissue sites are
cach fluidly connected to a common manifold or supply conduit, which increases the
likelihood of fluid drawn from one of the tissue sites entering another of the tissue sites.
Cross-contamination of fluids between tissue sites 1s problematic, especially 1f infectious
materials are contained at one or more of the tissue sites. These infectious materials may
spread to non-infected tissue sites, thereby complicating and lengthening healing time for the
patient.

[0019] The valve that 1s a component of the systems and methods described herein
prevents cross-contamination between multiple tissue sites and prevents fluid from tflowing to
the tissue sites. As provided 1in more detail below, a number of different valve types may be
used, and the positioning of the valve may vary depending on the particular treatment system.
While the presence of the valve or other tlow control device 1s particularly advantageous for
treatments 1nvolving multiple tissue sites, the valve may similarly be used with single-tissue-
site treatment regimens.

[0020] Referring now to the figures and primarily to FIG. 1, an illustrative embodiment
of a system 100 for simultaneously treating a plurality of tissue sites 102 on a patient 104 1s
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.2., exudate or ascites. While numerous tissue sites, sizes,
and depths may be treated with the system 100, the system 100 may be utilized, for example,
to treat wounds (not shown). A wound may extend through epidermis 108, dermis 110, and

1nto subcutaneous tissue 112. Other depths or type of wounds or more generally tissue sites
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may be treated. While three tissue sites 102 are shown for illustration purposes, it should be
understood that any number of tissue sites may be treated with the system 100.

[0021] The system 100 includes a plurality of reduced-pressure dressings 114 deployed
on the plurality of tissue sites 102. Each 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
and that 1s operable to remove fluids from the tissue site 102. In one 1llustrative embodiment,
ecach reduced-pressure dressing 114 includes a dressing filler, or manifold 116, and a cover or
sealing member 118. The sealing member 1183 1s releasably coupled to the patient 104 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 periphery or a portion of the entire sealing member 118, a
double-sided drape tape, a paste, a hydrocolloid, a hydrogel, or other sealing devices or
clements. For each reduced-pressure dressing 114, the sealing member 118 creates a
substantially sealed space 124 containing the manifold 116 and the tissue site 102 to be treated.

[0022] For each reduced-pressure dressing 114, the manifold 116 is a substance or
structure that 1s 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 are capable of distributing fluids provided to or removed tfrom
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 comprises one or more of the following: a biocompatible
material that 1s 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 mats, 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 GranuFoam® material
manufactured by Kinetic Concepts, Incorporated of San Antonio, Texas; a bioresorbable

material; or a scatfold material. In some situations, the manifold 116 may also be used to
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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.

[0023] In one 1llustrative, non-limiting embodiment, the manifold 116 may be
constructed from a bioresorbable material that may remain 1n 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 scatfold for new cell-growth, or a
scattold material may be used in conjunction with the manifold 116 to promote cell-growth. A
scattold is a substance or structure used to enhance or promote the growth of cells or formation
of tissue, such as a three-dimensional porous structure that provides a template tor cell growth.
[llustrative examples of scaffold materials include calcium phosphate, collagen, PLA/PGA,
coral hydroxy apatites, carbonates, or processed allograft materials.

[0024] The sealing member 118 may be any material that provides a fluid seal. A fluid
seal 1s 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 tor all the
plurality of reduced-pressure dressings 114.

[0025] In the embodiment illustrated in FIG. 1, each of the sealing members 118
includes an aperture 128. The system 100 further includes a valve 132 placed over the
aperture and a bridge manifold 136 positioned over the three valves 132 and dressings 114.
Each valve 132, embodiments of which are discussed 1in more detail below with reference to
FIGS. 2-6, may be sealingly attached to the corresponding sealing member 118 such that any
fluid communication with the tissue site 102 must be routed through the valve 132. The bridge
manifold 136 1s similar in function to the manifold 116 described previously 1n that the bridge

manifold 136 provides a manifolding capability. Indeed, the bridge manifold 136 may be
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made from any of the materials previously listed for manifold 116. By placing the bridge
manifold 136 1n fluid communication with each tissue site 102, the reduced pressure supplied
to the bridge manifold 136 may be distributed to each of the tissue sites 102, thereby removing
fluids from each tissue site 102 and allowing the tissue site 102 to be exposed to a reduced
pressure.

[0026] A bridge cover 144 is positioned over the bridge manifold 126 and 1s sealed
along a periphery of the bridge cover 144 to either the sealing member 118, the epidermis 103
of the patient, or in some instances both. The bridge cover 144 provides a substantially sealed
space 146 within which the bridge manifold 136 resides. The presence of the bridge cover 144
allows the bridge manitold 136 to properly distribute fluids and pressures. An aperture 148 1s
positioned 1n the bridge cover 144 to provide fluid communication with the sealed space 146.
While the aperture 148 1s 1llustrated 1in FIG. 1 as being positioned over the right-most tissue
site 102, the aperture 148 may instead be positioned over any particular tissue site 102, or
alternatively may be positioned intermediately between two tissue sites.

[0027] A reduced-pressure adapter 152 1s positioned over the bridge cover 144 and is
fluidly connected to the sealed space 146 through the aperture 148. A separate cover 154 may
be provided to seal the fluid connection between the reduced-pressure adapter 152 and the
sealed space 146. 'The reduced-pressure adapter 152 may be any device tor delivering reduced
pressure to the sealed space 148. For example, the reduced-pressure adapter 152 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 multi-lumen reduced-pressure delivery
tube 156 or conduit 1s fluidly coupled to the reduced-pressure adapter 152. The multi-lumen
reduced-pressure delivery tube 156 has a first end 157 and a second end 159. The first end 157
of the multi-lumen reduced-pressure delivery tube 156 1s fluidly coupled to a therapy unit 158.
The multi-lumen reduced-pressure delivery tube 156 includes at least one pressure-sampling
lumen and at least one reduced-pressure-supply lumen. The pressure-sampling lumen provides
a pressure for determining the approximate pressure within the sealed space 148, which may
approximate the pressure at each tissue site 102. The reduced-pressure-supply lumen delivers

the reduced pressure to the reduced-pressure dressings 114 and receives fluids theretrom. The
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second end 1359 of the multi-lumen reduced-pressure delivery tube 156 1s fluidly coupled to the
reduced-pressure adapter 152.

[0028] In one embodiment, the therapy unit 158 includes a fluid containment member
162 1n fluid communication with a reduced pressure source 164. In the embodiment 1llustrated
in FIG. 1, the fluid containment member 162 1s a collection canister that includes a chamber
tor collecting fluids from the tissue site 102. The fluid containment member 162 alternatively
could be an absorbent material or any other container, device, or material that 1s capable of
collecting fluid.

[0029] Referring still to FIG. 1, the reduced pressure source 164 may be an
clectrically-driven vacuum pump. In another implementation, the reduced pressure source 164
instead may be a manually-actuated or manually-charged pump that does not require electrical
power. In one embodiment, the reduced pressure source 164 may be one or more
piezoelectric-actuated micropumps that may be positioned remotely from the dressings 114, or
adjacent the dressings 114. The reduced pressure source 164 instead may be any other type of
pump, or alternatively a wall suction port or air delivery port such as those available in
hospitals and other medical facilities. The reduced pressure source 164 may be housed within
or used in conjunction with the therapy unit 158, which may also contain sensors, processing
units, alarm indicators, memory, databases, software, display units, and user interfaces 166 that
further facilitate the application of reduced pressure treatment to the tissue sites 102. In one
example, pressure-detection sensors (not shown) may be disposed at or near the reduced
pressure source 164. The pressure-detection sensors may receive pressure data from the
reduced-pressure adapter 152 via pressure-sampling lumens 1n the multi-lumen reduced-
pressure delivery tube 156. The pressure-detection sensors may communicate with a
processing unit that monitors and controls the reduced pressure that 1s delivered by the reduced
pressure source 164.

[0030] While the amount and nature of reduced pressure applied to a tissue site will
typically vary according to the particular treatment regimen being employed, the reduced
pressure will typically be between about -5 mmHg (-667 Pa) and about -500 mmHg (-66.7
kPa) and more typically between about -75 mmHg (-9.9 kPa) and about -300 mmHg (-39.9

kPa). In some embodiments, the reduced-pressure source 164 may be a V.A.C. Freedom,

10
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V.A.C. ATS, IntoVAC, ActiVAC, AbThera or V.A.C. Ulta therapy unit available through
Kinetic Concepts, Inc. of San Antonio, Texas.

[0031] Referring to FIGS. 2 and 3, an illustrative embodiment of a valve 210 is
presented. Valve 210 includes a valve body 214 and a valve Iid 218 that are preferably formed
from a polymer material, a metal, or any other material that 1s capable of providing a durable
housing for a valve. The valve body 214 and valve lid 218 are capable of being coupled
together to form an inner chamber 222. The inner chamber 222 1s defined by an inlet wall 226
and an outlet wall 230. The valve body 214 includes at least one inlet port 238, and the valve
l1d 218 1ncludes at least one outlet port 242. A sealing ring 250 1s disposed on the inlet wall
226 and preterably surrounds the inlet port 238. While the sealing ring 250 may be an integral
part of the inlet wall 226 and made from the same material as the inlet wall 226, the sealing
ring 250 1nstead may be made from a different material that 1s over-molded or otherwise
coupled to the inlet wall 226. In one embodiment, the sealing ring 250 may be an elastomeric
or other tlexible material that 1s bonded or otherwise coupled to the 1nlet wall 226.

[0032] Valve 210 further includes a valve flap 260 having a perimeter region 264 and a
central region 268. The valve flap 260 may be made from a polymer or metal material, or any
material that 1s capable of cooperating with the sealing ring 250 to control fluid flow through
the valve 210. The valve tlap 260 1s positioned within the inner chamber 222 such that the
perimeter region 264 of the valve flap 260 contacts the sealing ring 250. The central region
268 of the valve flap 260 1s bonded or otherwise coupled to the inlet wall 226. While the valve
flap 260 may be preformed in the curved configuration illustrated in FIGS. 2 and 3, the
coupling of the valve flap 260 to the inlet wall 226 preferably requires elastic deformation of
the valve flap 260. This elastic deformation of the valve flap 260 will pre-stress the valve flap
260, which creates a better seal between the valve flap 260 and the sealing ring 250.

[0033] The valve flap 260, and thus the valve 210, is illustrated in a closed position in
FIG. 2. In the closed position, the valve flap 260 remains in contact with the sealing ring 250,
and this contact substantially prevents fluid flow through the valve 210. In FIG. 3, the valve
tlap 260, and thus the valve 210, 1s illustrated in an open position. In the open position, the
valve flap 260 1s elastically deformed and no longer contacts the sealing ring 250. While the

valve flap 260 is open, fluid flow 1s permitted through the valve 210.

11
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[0034] In one embodiment, movement of the valve flap 260 to an open position occurs
when the pressure of fluid at the inlet port 238 1s greater than the pressure of fluid at the outlet
port 242. 'This tavorable pressure differential 1s capable of moving the valve flap 260 away
from the sealing ring 250 to allow fluid flow from the inlet port 238 to the outlet port 242.
Conversely, when the pressure of fluid at the outlet port 242 1s greater than the pressure of
fluid at the 1nlet port 238, the fluid exerts a biasing force on the valve flap 260 to maintain
contact with the sealing ring 250. This contact with the sealing ring 250 substantially prevents
fluid flow from the outlet port 242 to the inlet port 238. The continued ability of the valve flap
260 to open and close 1s provided by the ability of the valve flap 260 to elastically deform.
This elastic deformation may be provided by the material properties and physical dimensions
(1.e. thickness) of the valve flap 260.

[0035] While the sealing ring 250 is preferably continuously disposed around the at
least one inlet port 238, the word “ring” 1s not meant to imply that the sealing ring 250 1s
limited to a circular shape. The sealing ring 250 could be any particular shape that 1s capable
of fluidly 1solating the inlet port 238 from the outlet port 242 when the valve flap 260 is in
contact with the sealing ring 250.

[0036] The valve 210 may be used with the system 100 of FIG. 1, or any other reduced
pressure treatment system, to prevent tlow of tluid to a tissue site. In this manner, the valve
210 assists 1n preventing cross-contamination between tissue sites when multiple tissue sites
are connected 1n serial fashion to a common reduced pressure source. Similarly, the valve 210
1s capable of preventing backflow of tluid removed from a single tissue site when pressure
changes may momentarily result 1in a differential pressure that attempts to push fluid back to
the tissue site. The valve 210 may be placed adjacent a dressing siumilar to the placement of
valves 132 relative to dressings 114 (see FIG. 1), or alternatively the valve 210 may be
operably positioned relative to other system components as described herein. The valve 210
will typically be oriented such that the inlet port 238 1s closer to the tissue site and the outlet
port 242 1s closer to the reduced pressure source.

[0037] As illustrated in FIGS. 2 and 3, movement of the valve flap 260 is dependent
on the differential pressure across the valve flap 260. In one embodiment, the valve 210 may

be configured to stmply provide directional flow control similar to a check valve. In such a

12



CA 028b5743 2014-0b-12

WO 2013/078095 PCT/US2012/065631

configuration, the force required to move the valve tlap 260 trom the closed position to the
open position 1s relatively small. More specifically, a relatively low pressure differential
across the valve flap 260 that favors flow 1in a direction toward the outlet port 242 would be
capable of moving the valve flap 260 to the open position. In this same configuration, a
relatively low pressure differential across the valve tlap 260 that favors tlow 1n a direction
toward the inlet port 238 would keep the valve flap 260 1n the closed position. In another
embodiment, the valve flap 260 may be configured to require a higher ditferential pressure to
move to the open position. By increasing the differential pressure required to open the valve
flap 260, the valve 210 essentially becomes a regulating valve with a required “cracking
pressure” to open the valve. This cracking pressure ensures that a reduced pressure reaches a
particular level (1.e. that the absolute pressure be low enough) 1n order for the valve to open.

[0038] Referring to FIG. 4, an illustrative embodiment of a valve 410 is presented.
Valve 410 includes a valve body 414 and a valve lid 418 that are preferably formed from a
polymer material, a metal, or any other material that 1s capable of providing a durable housing
for a valve. The valve body 414 and valve lid 418 are capable of being coupled together to
form an inner chamber 422. The inner chamber 422 1s defined by an inlet wall 426 and an
outlet wall 430. The valve body 414 includes at least one 1nlet port 438, and the valve lid 418
includes at least one outlet port 442. A sealing ring 450 1s disposed on the inlet wall 426 and
preferably surrounds the inlet port 438. While the sealing ring 450 may be an integral part of
the 1nlet wall 426 and made from the same material as the inlet wall 426, the sealing ring 450
instead may be made from a different material that 1s over-molded or otherwise coupled to the
inlet wall 426. In one embodiment, the sealing ring 450 may be an elastomeric or other
flexible material that 1s bonded or otherwise coupled to the inlet wall 426.

[0039] Valve 410 further includes a valve flap 460 having a perimeter region 464 and a
central region 463. The valve flap 460 and the operation of valve 410 1s essentially the same
as valve 210 illustrated 1n FIGS. 2 and 3. Simular to valve flap 260, the valve flap 460 1s
positioned within the inner chamber 422 such that the perimeter region 464 of the valve tlap
460 contacts the sealing ring 450. The central region 468 of the valve flap 460 contacts the
inlet wall 426, but unlike valve 210, the valve tlap 460 1s not bonded or coupled to the inlet

wall 426. Instead, at least one projection 470 extends from the valve lid 418. When the valve
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l1d 418 and valve body 414 are assembled, the projection 470 exerts a force on the valve flap
460 to bias the valve flap 460 into contact with the inlet wall 426. Once again, this elastic
deformation of the valve flap 460 pre-stresses the valve flap 460, which creates a better seal
between the valve flap 460 and the sealing ring 450.

[0040] The valve flap 460 and thus the valve 410 is illustrated in a closed position in
FIG. 4. The valve 410 operates in a manner sumilar to that described tor valve 210, and the
valve 410 may be used with the system 100 of FIG. 1, or any other reduced pressure treatment
system, to prevent tlow of fluid to a tissue site. In this manner, the valve 410 assists in
preventing cross-contamination between tissue sites when multiple tissue sites are connected 1n
serial fashion to a common reduced pressure source. Similarly, the valve 410 1s capable of
preventing backtlow of fluid removed from a single tissue site when pressure changes may
momentarily result in a ditfferential pressure that attempts to push fluid back to the tissue site.
The valve 410 may be placed adjacent a dressing similar to the placement of valves 132
relative to dressings 114 (see FIG. 1), or alternatively the valve 410 may be operably
positioned relative to other system components as described herein. The valve 410 will
typically be oriented such that the inlet port 438 1s closer to the tissue site and the outlet port
442 1s closer to the reduced pressure source.

[0041] Movement of the valve flap 460 1s dependent on the differential pressure
across the valve flap 460. In one embodiment, the valve 410 may be configured to sumply
provide directional flow control similar to a check valve. In such a contiguration, the force
required to move the valve flap 460 from the closed position to the open position 1s relatively
small. More specifically, a relatively low pressure differential across the valve flap 460 that
favors tlow 1n a direction toward the outlet port 442 would be capable of moving the valve tlap
460 to the open position. In this same configuration, a relatively low pressure differential
across the valve tlap 460 that favors flow 1n a direction toward the inlet port 438 would keep
the valve flap 460 in the closed position. In another embodiment, the valve flap 460 may be
configured to require a higher differential pressure to move into the open position. By
increasing the differential pressure required to open the valve tlap 460, the valve 410

essentially becomes a regulating valve with a required “‘cracking pressure” to open the valve.

14



CA 028b5743 2014-0b-12

WO 2013/078095 PCT/US2012/065631

This cracking pressure ensures that a reduced pressure reaches a particular level (1.e. that the
absolute pressure be low enough) in order for the valve 410 to open.

[0042] Referring to FIG. 5, an illustrative embodiment of a valve 510 is presented.
Valve 510 includes a valve body 514 and a valve lid 518 that are preferably formed from a
polymer material, a metal, or any other material that 1s capable of providing a durable housing
for a valve. The valve body 514 and valve lid 513 are capable of being coupled together to
form an inner chamber 522. The inner chamber 522 1s defined by an inlet wall 526 and an
outlet wall 530. The valve body 514 includes at least one inlet port 538, and the valve lid 518
includes at least one outlet port 542. A sealing member 550 1s disposed on the inlet wall 526
and preferably surrounds the inlet port 538. The sealing member 550 is preferably contigured
in the shape of a duck-bill valve or control device and includes a pair of flappers 560 that are
urged together when the valve 510 1s 1n a closed position (see FIG. 5). The flappers 560 may
be urged together by the shape and elasticity characteristics of the flappers 560. Alternatively,
the flappers 560 may be urged together by a biasing member or spring device disposed internal
or external to the sealing member 550.

[0043] The flappers 560 and the operation of valve 510 is similar to the operation of
valves 210 and 410 illustrated in FIGS. 2-4. The valve 510 may be used with the system 100
of FIG. 1, or any other reduced pressure treatment system, to prevent flow of fluid to a tissue
site. In this manner, the valve 510 assists 1n preventing cross-contamination between tissue
sites when multiple tissue sites are connected 1n serial fashion to a common reduced pressure
source. Similarly, the valve 510 1s capable of preventing backflow of fluid removed from a
single tissue site when pressure changes may momentarily result in a ditferential pressure that
attempts to push fluid back to the tissue site. The valve 510 may be placed adjacent a dressing
sumilar to the placement of valves 132 relative to dressings 114 (see FIG. 1), or alternatively
the valve 510 may be operably positioned relative to other system components as described
herein. The valve 510 will typically be oriented such that the inlet port 538 1s closer to the
tissue site and the outlet port 542 1s closer to the reduced pressure source.

[0044] Movement of the flappers 560 is dependent on the differential pressure across
the sealing member 550. In one embodiment, the valve 510 may be configured to simply

provide directional flow control similar to a check valve. In such a configuration, the force
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required to separate the flappers 560 (1.e. move the flappers 560 to an open position) 1s
relatively small. More specifically, a relatively low pressure differential across the sealing
member 550 that favors flow 1n a direction toward the outlet port 542 would be capable of
moving the tlappers 560 to the open position. In this same configuration, a relatively low
pressure differential across the sealing member 550 that favors tlow 1n a direction toward the
inlet port 538 would keep the flappers 560 1n the closed position. In another embodiment, the
flappers 560 may be contigured to require a higher differential pressure to move into the open
position. By increasing the differential pressure required to open the flappers 560, the valve
510 essentially becomes a regulating valve with a required *‘cracking pressure” to open the
valve. This cracking pressure ensures that a reduced pressure reaches a particular level (1.e.
that the absolute pressure be low enough) 1n order for the valve 510 to open.

[0045] Referring to FIG. 6, an illustrative embodiment of a valve 610 1s presented.
Valve 610 includes a valve body 614 and a valve lid 618 that are preferably formed from a
polymer material, a metal, or any other material that 1s capable of providing a durable housing
for a valve. The valve body 614 and valve lid 618 are capable of being coupled together to
form an inner chamber 622. The inner chamber 622 1s defined by an inlet wall 626 and an
outlet wall 630. The valve body 614 includes at least one inlet port 638, and the valve lid 618
includes at least one outlet port 642. A sealing ring 650 1s disposed on the inlet wall 626 and
preferably surrounds the inlet port 638. While the sealing ring 650 may be an integral part of
the inlet wall 626 and made from the same material as the inlet wall 626, the sealing ring 650
instead may be made from a different material that 1s over-molded or otherwise coupled to the
inlet wall 626. In one embodiment, the sealing ring 650 may be an elastomeric or other
flexible material that 1s bonded or otherwise coupled to the inlet wall 626.

[0046] Valve 610 further includes a valve flap 660 having a perimeter region 664 and a
central region 668. The valve flap 660 and the operation of valve 610 1s somewhat similar to
the operation of valve 210 1llustrated in FIGS. 2 and 3. Similar to valve flap 260, the valve
flap 660 1s positioned within the inner chamber 622 such that the perimeter region 664 of the
valve flap 660 contacts the sealing ring 650. However, unlike valve flap 260, valve flap 660 i1s
not elastically deformed 1nto a curved shape such that the central region 668 of the valve flap

660 contacts the inlet wall 626. Instead, valve flap 660 1s made from a more rigid material and
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remains in a substantially planar configuration. The valve tlap 660 1s biased into contact with
the sealing ring 650 1n the closed position (not shown) by a spring 672. The force exerted by
the spring 672 on the valve flap 660 may be adjusted by varying the distance, D, that the spring
1s pre-compressed. A shaft 676 and adjustment member 682 permit the distance D to be
adjusted, which results in the adjustability of the force required to move the valve flap 660 to
the open position (see FIG. 6).

[0047] The valve 610 operates in a manner similar to that described for valve 210, and
the valve 610 may be used with the system 100 of FIG. 1, or any other reduced pressure
treatment system, to prevent flow of fluid to a tissue site. In this manner, the valve 610 assists
in preventing cross-contamination between tissue sites when multiple tissue sites are connected
in serial fashion to a common reduced pressure source. Similarly, the valve 610 1s capable of
preventing backtlow of fluid removed from a single tissue site when pressure changes may
momentarily result in a differential pressure that attempts to push fluid back to the tissue site.
The valve 610 may be placed adjacent a dressing similar to the placement of valves 132
relative to dressings 114 (see FIG. 1), or alternatively the valve 610 may be operably
positioned relative to other system components as described herein. The valve 610 will
typically be oriented such that the inlet port 638 1s closer to the tissue site and the outlet port
642 1s closer to the reduced pressure source.

[0048] Movement of the valve flap 660 is dependent on the differential pressure
across the valve flap 660. In one embodiment, the valve 610 may be configured to simply
provide directional flow control similar to a check valve. In such a configuration, the force
required to move the valve flap 660 from the closed position to the open position 1s relatively
small. More specitically, a relatively low pressure differential across the valve flap 660 that
favors flow 1n a direction toward the outlet port 642 would be capable of moving the valve flap
660 to the open position. In this same configuration, a relatively low pressure differential
across the valve flap 660 that favors flow 1n a direction toward the 1nlet port 638 would keep
the valve flap 660 in the closed position. In another embodiment, the valve flap 660 may be
configured to require a higher differential pressure to move into the open position. By
increasing the differential pressure required to open the valve flap 660, the valve 610

essentially becomes a regulating valve with a required ““cracking pressure” to open the valve.
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This cracking pressure ensures that a reduced pressure reaches a particular level (1.e. that the
absolute pressure be low enough) in order for the valve 610 to open.

[0049] While multiple valve configurations have been described to regulate pressure
or control the direction of fluid flow, 1t should be recognized that other valve configurations
may be used with the reduced pressure treatment systems described herein. Other valve
configurations may include, without limitation, ball valves, poppet valves, gate valves, or
buttertly valves.

[0050] The positioning of the valves described herein (e.g. valves 210, 410, 510, 610)
in system 100 or any other reduced pressure treatment system may vary. Referring to FIG. 7, a
reduced pressure treatment system 700 includes a valve 710 positioned proximate a reduced-
pressure dressing 714 positioned at a tissue site 702. The reduced-pressure dressing 714
includes a manifold 716 and a sealing member or cover 718. The cover 718 1s releasably
coupled to the patient 704 using adhesive or other coupling means. The cover 718 includes an
aperture 728, and the valve 710 1s positioned above the cover 718 such that the valve 710
covers the aperture 728. In one embodiment, the valve 710 1s bonded, welded, or otherwise
sealingly attached to the cover 718 such that fluids exiting the space beneath the cover 718
must pass through the valve 710. While the valve 710 1s 1llustrated above the cover 718 1n
FIG. 7, the valve 710 1nstead may be installed beneath the cover 718 as long as the means of
attachment provides the desired seal between the valve 710 and cover 718. In one
embodiment, the valve 710 may include an adhesive or other bonding agent disposed on one of
the surfaces of the valve 710 to allow the valve 710 to be attached to the cover 718. In another
embodiment, the adhesive or bonding agent may be disposed on the cover 718.

[0051] Positioned above the valve 710 1s a bridge manifold 736 similar to the bridge
manifold 136 of system 100. The bridge manifold 736 provides a common means of fluid
communication between multiple tissue sites, or in some circumstances, provides the ability to
manifold reduced pressure from a remote location. Placement of the valve 710 1n sealed
contact with the cover 718 and below the bridge manifold 736 allows the valve 710 to
substantially prevent fluids 1n the bridge manifold 736 from entering the sealed space beneath

the cover 713. The placement of the valve 710, or any of the valves described herein, adjacent
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a reduced pressure dressing permits directional control of fluids, and in some embodiments,
control of pressures associated with tissue sites undergoing reduced pressure treatment.

[0052] Referring to FIG. 8, an alternative positioning of a valve 810 is presented. In
FIG. 8 a reduced-pressure adapter 852, similar to reduced-pressure adapter 152 of system 100,
includes a conduit housing 874 having a recessed region 876 defining an entry surface 878. A
primary conduit 830 1s positioned within the conduit housing 874. The reduced-pressure
adapter 852 further includes a base 884 attached to the conduit housing 874 such that an
aperture of the base 884 surrounds the recessed region 876. As previously described, the
reduced pressure adapter 352 provides an interface between a reduced pressure source and a
reduced-pressure dressing.

[0053] In the embodiment illustrated in FIG. 8, the valve 810 is disposed between the
primary conduit 3380 and the recessed region 876 such that an inlet of the valve 810 1s oriented
toward the recessed region 876 and an outlet of the valve 810 is oriented toward the primary
conduit 8380. The placement of the valve 810 relative to the various components of the
reduced-pressure adapter 352 may vary; however, 1t 1s desired that the valve 810 be arranged
such that any fluids passing through the reduced-pressure adapter 852 be required to pass
through the valve 810 and be subject to control by the valve 810. The valve 810 may be
permanently or removably installed relative to the reduced-pressure adapter 352.

[0054] Referring to FIG. 9, an illustrative embodiment of a system 900 for
simultaneously treating a plurality of tissue sites 902 on a patient 904 is presented. Each tissue
site 902 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 902 may include removal of
fluids, e.g., exudate or ascites. While numerous tissue sites, sizes, and depths may be treated
with the system 900, the system 900 may, for example, be utilized to treat wounds (not
shown). A wound may, for example, extend through epidermis 908, dermis 990, and into
subcutaneous tissue 912. Other depths or type of wounds, or more generally, tissue sites may
be treated. While three tissue sites 902 are shown for 1llustration purposes, it should be

understood that any number of tissue sites may be treated with the system 900.
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[0055] The system 900 includes a plurality of reduced-pressure dressings 914 deployed
on the plurality of tissue sites 902. Each of the plurality of reduced-pressure dressings 914
may be any kind of dressing that allows reduced pressure to be delivered to the tissue site 902
and that 1s operable to remove fluids from the tissue site 902. In one illustrative embodiment,
cach reduced-pressure dressing 914 includes a dressing filler, or manifold 916, and a sealing
member 918. The sealing member 918 1s releasably coupled to the patient 904 using an
attachment device 922. The attachment device 922 may take numerous forms. For example,
the attachment device 922 may be a medically acceptable, pressure-sensitive adhesive that
extends about a periphery or a portion of the entire sealing member 918, a double-sided drape
tape, a paste, a hydrocolloid, a hydrogel, or other sealing devices or elements. For each
reduced-pressure dressing 914, the sealing member 918 creates a substantially sealed space
924 containing the manifold 916 and the tissue site 902 to be treated.

[0056] For each reduced-pressure dressing 914, the manifold 916 is a substance or
structure that 1s provided to assist in applying reduced pressure to, delivering fluids to, or
removing fluids from the associated tissue site 902. The manifold 916 includes a plurality of
flow channels or pathways that are capable of distributing fluids provided to or removed from
the tissue site 902 around the manifold 916. In one illustrative embodiment, the flow channels
or pathways are interconnected to improve distribution of fluids provided to or removed from
the tissue site 902. The manifold 916 comprises one or more of the following: a biocompatible
material that 1s capable of being placed in contact with the tissue site 902 and distributing
reduced pressure to the tissue site 902; 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 toams that include, or cure to include, flow channels; porous materials, such
as foam, gauze, felted mats, 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 tlow
channels, €.2., a polyurethane, open-cell, reticulated foam such as GranuFoam® material
manufactured by Kinetic Concepts, Incorporated of San Antonio, Texas; a bioresorbable
material; or a scaffold material. In some situations, the manifold 916 may also be used to

distribute fluids such as medications, antibacterials, growth factors, and various solutions to
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the tissue site 902. Other layers may be included in or on the manifold 916, such as absorptive
materials, wicking materials, hydrophobic materials, and hydrophilic materials.

[0057] In one illustrative, non-limiting embodiment, the manifold 916 may be
constructed from a bioresorbable material that may remain in a patient’s body following use of
the reduced-pressure dressing 914. Suitable bioresorbable materials may include, without
limitation, a polymeric blend of polylactic acid (PLLA) and polyglycolic acid (PGA). The
polymeric blend may also include without limitation polycarbonates, polyfumarates, and
capralactones. The manifold 916 may further serve as a scaffold for new cell-growth, or a
scatfold material may be used in conjunction with the manifold 916 to promote cell-growth. A
scattold is a substance or structure used to enhance or promote the growth of cells or formation
of tissue, such as a three-dimensional porous structure that provides a template for cell growth.
[llustrative examples of scaffold materials include calcium phosphate, collagen, PLA/PGA,
coral hydroxy apatites, carbonates, or processed allograft materials.

[0058] The sealing member 918 may be any material that provides a fluid seal. A fluid
seal 1s a seal adequate to maintain reduced pressure at a desired site given the particular
reduced-pressure source or subsystem 1nvolved. The sealing member 918 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 918 may be discrete pieces
for each reduced-pressure dressing 914 or may be one continuous sheet used for all the
plurality of reduced-pressure dressings 914.

[0059] In the embodiment illustrated in FIG. 9, a reduced-pressure adapter 952 1s
coupled to each sealing member 918 such that the reduced-pressure adapter 952 allows fluid
communication with the sealed space 924 beneath each sealing member 913. The reduced-
pressure adapter 952 may be any device for delivering reduced pressure to the sealed space
924. For example, the reduced-pressure adapter 952 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 multi-lumen reduced-pressure delivery tube 956 or conduit 1s fluidly

coupled to each reduced-pressure adapter 952. The multi-lumen reduced-pressure delivery

tube 956 has a first end 957 and a second end 959. The first end 957 of the multi-lumen
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reduced-pressure delivery tube 956 1s fluidly coupled to a multi-path connector 961. The
multi-path connector 961 1llustrated in FIG. 9 includes four connection ports, one for receiving
cach of the reduced-pressure delivery tubes 956 and one for receiving a supply tube 963 fluidly
connected between the multi-path connector 961 and a therapy unit 958.

[0060] Each multi-lumen reduced-pressure delivery tube 956 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 approximate pressure within the
sealed space 924, which may approximate the pressure at each tissue site 902. The reduced-
pressure-supply lumen delivers the reduced pressure to the reduced-pressure dressings 914 and
receives fluids therefrom. The second end 959 of the multi-lumen reduced-pressure delivery
tube 956 1s fluidly coupled to the reduced-pressure adapter 952.

[0061] In one embodiment, the therapy unit 958 includes a fluid containment member
962 in fluid communication with a reduced pressure source 964. In the embodiment 1llustrated
in FIG. 9, the fluid containment member 962 1s a collection canister that includes a chamber
for collecting fluids from the tissue site 902. The fluid containment member 962 alternatively
could be an absorbent material or any other container, device, or material that 1s capable of
collecting fluid.

[0062] Referring still to FIG. 9, the reduced pressure source 964 may be an
electrically-driven vacuum pump. In another implementation, the reduced pressure source 964
instead may be a manually-actuated or manually-charged pump that does not require electrical
power. In one embodiment, the reduced pressure source 964 may be one or more
piezoelectric-actuated micropumps that may be positioned remotely from the dressings 914, or
adjacent the dressings 914. The reduced pressure source 964 instead may be any other type of
pump, or alternatively a wall suction port or air delivery port such as those available in
hospitals and other medical facilities. The reduced pressure source 964 may be housed within
or used 1n conjunction with the therapy unit 958, which may also contain sensors, processing
units, alarm indicators, memory, databases, software, display units, and user interfaces 966 that
further facilitate the application of reduced pressure treatment to the tissue sites 902. In one
example, pressure-detection sensors (not shown) may be disposed at or near the reduced

pressure source 964. The pressure-detection sensors may receive pressure data from the
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reduced-pressure adapter 952 via pressure-sampling lumens in the multi-lumen reduced-
pressure delivery tube 956. The pressure-detection sensors may communicate with a
processing unit that monitors and controls the reduced pressure that 1s delivered by the reduced
pressure source 964.

[0063] While the amount and nature of reduced pressure applied to a tissue site will
typically vary according to the particular treatment regimen being employed, the reduced
pressure will typically be between about -5 mmHg (-667 Pa) and about -500 mmHg (-66.7
kPa) and more typically between about -75 mmHg (-9.9 kPa) and about -300 mmHg (-39.9
kPa). In some embodiments, the reduced-pressure source 964 may be a V.A.C. Freedom,
V.A.C. ATS, IntoVAC, ActiVAC, AbThera or V.A.C. Ulta therapy unit available through
Kinetic Concepts, Inc. of San Antonio, Texas.

[0064] The system 900 further includes a valve 910 associated with the fluid
communication paths located between each tissue site 902 and the reduced pressure source
964. With respect to one of the tissue sites 902, the valve 910 (more specifically designated
910a) 1s positioned 1n line with the reduced-pressure delivery tube 956. With respect to the
remaining tissue sites 902, the valves 910 (more specifically designated 910b) are positioned
within the multi-path connector 957. Each valve 910, like the other valves described herein,
may provide directional fluid control to prevent fluid from tlowing to the tissue sites 902. In
some embodiments, the valves 910 are provided to regulate the amount of reduced pressure
provided to the tissue sites 902.

[0065] Referring to FIG. 10, an 1llustrative embodiment of a multi-path connector
1061 1s presented. The multi-path connector 1061 1s similar to multi-path connector 961 and
includes a first branch port 1065, a second branch port 1067, a third branch port 1069, and a
supply port 1071. Each of the branch ports 1065, 1067, 1069 1s adapted to be coupled to a
reduced-pressure tube that 1s fluidly connected to a reduced-pressure dressing. The supply port
1071 1s adapted to be coupled to a supply tube that 1s fluidly connected to a reduced pressure
source. The multi-path connector 1061 provides a means of connecting multiple tubes or
conduits so that fluid and pressure distribution may occur. While the multi-path connector
1061 1llustrated 1in FIG. 10 1s capable of fluidly connecting four conduits or tubes, a connector

could 1nstead by provided that connects a fewer number of tubes or a greater number of tubes.
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[0066] In the embodiment illustrated in FIG. 10, a valve 1010 is disposed within each
of the branch ports 1065, 1067, 1069. The placement of the valves 1010 relative to the various
ports of the multi-path connector 1061 may vary; however, it 1s desired that the valve 1010 be
arranged such that any fluids passing through the multi-path connector 1061 be required to
pass through the valves 1010 and be subject to control by the valves 1010. The valve 1010
may be permanently or removably installed relative to the multi-path connector 1061.

[0067] Referring to FIG. 11, an illustrative embodiment of a reduced-pressure
delivery tube 1126 1s presented. The reduced-pressure delivery tube 1126 1s similar to
reduced-pressure delivery tube 956 and preferably provides fluid communication between a
reduced pressure source and a reduced-pressure dressing. In the embodiment illustrated in
FIG. 11, a valve 1110 1s operably associated with the reduced-pressure delivery tube 1126.
The particular placement of the valve 1110 within or stmply connected to the tube may vary;
however, 1t 1s desired that the valve 1110 be arranged such that any fluids passing through the
reduced-pressure delivery tube 1126 be required to pass through the valve 1110 and be subject
to control by the valve 1110. The valve 1110 may be permanently or removably installed
relative to the reduced-pressure delivery tube 1126.

[0068] While a number of discrete embodiments have been described, aspects of each
embodiment may not be specific to only that embodiment and 1t 1s specitically contemplated

that features of embodiments may be combined with features of other embodiments.
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We claim:

1. A system for treating a plurality of tissue sites, comprising:

a first dressing filler adapted to be positioned at a first of the tissue sites;

a second dressing filler adapted to be positioned at a second of the tissue sites;

a reduced pressure source adapted to be tluidly connected to the first dressing filler and
the second dressing filler;

a first valve adapted to be associated with the first tissue site to allow tluid to flow from
the first tissue site and to substantially preclude fluid flow toward the first tissue
site; and

a second valve adapted to be associated with the second tissue site to allow fluid to
flow from the second tissue site and to substantially preclude fluid flow toward

the second tissue site.

2. 'The system of claim 1, wherein fluid communication with the first dressing filler 1s

provided through the first valve and fluid communication with the second dressing filler 1s

provided through the second valve.

3. The system of claim 2, the first valve and the second valve each having an inlet and an
outlet, the first valve and the second valve each adapted to provide fluid communication
from the 1nlet to the outlet and to substantially preclude fluid communication from the
outlet to the inlet, wherein the inlet of the first valve 1s positioned toward the first dressing

filler and the 1nlet of the second valve 1s positioned toward the second dressing filler.

4. 'The system of claim 3, the first valve and the second valve each having a valve flap and a
sealing ring positioned 1n fluid communication between the inlet and the outlet, wherein
the valve flap 1s moveable between a closed position and an open position, and wherein in
the closed position the valve ftlap contacts the sealing ring substantially precluding fluid
communication between the inlet and the outlet, and wherein 1n open position the valve
tlap 1s separated from the sealing ring allowing fluid communication between the inlet and

the outlet.

5. The system of claim 1, further comprising a bridge manifold adapted to provide fluid
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10.

11.

12.

communication between the first dressing filler and the second dressing filler, the reduced
pressure source adapted to be fluidly coupled to the first dressing filler and the second

dressing filler through the bridge manifold.

The system of claim 5, wherein the first valve is positioned in fluid communication
between the bridge manifold and the first dressing filler and the second valve 1s positioned

in fluid communication between the bridge manifold and the second dressing filler.

The system of claim 1, turther comprising a first cover and a second cover, the first cover
adapted to be positioned adjacent the first dressing filler to provide a substantially sealed
space between the first cover and the first tissue site, the second cover adapted to be
positioned adjacent the second dressing filler to provide a substantially sealed space

between the second cover and the second tissue site.

The system of claim 7, wherein the first valve 1s sealingly attached to the first cover and

the second valve 1s sealingly attached to the second cover.

The system of claim 7, turther comprising an adapter adapted to fluidly couple a conduit to
the first cover, wherein the first valve 1s housed in the adapter and adapted to be positioned

in fluid communication between the conduit and the first cover.

The system of claim 1, further comprising a conduit adapted to provide fluid
communication between the first dressing filler and the second dressing filler, the reduced
pressure source adapted to be fluidly coupled to the first dressing filler and the second

dressing filler through the conduit.

The system of claim 10, the first valve and the second valve being associated with the

conduit.

The system of claim 10, further comprising a connector fluidly coupled between a first
branch of the conduit and a second branch of the conduit, wherein the first valve 1s housed
in the connector and adapted to be positioned 1n fluid communication between the first

branch and the second branch.
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13. The system of claim 10, further comprising a multi-path connector having a first branch
port, a second branch port, and a supply port, the first branch port coupled in fluid
communication with the first dressing filler, the second branch port coupled 1n fluid
communication with the second dressing filler, and the supply port coupled 1n fluid
communication with the reduced pressure source to provide fluid communication between
the reduced pressure source and the first branch port and the second branch port, wherein
the first valve 1s housed 1n the first branch port and the second valve 1s housed 1n the

second branch port.

14. A treatment valve for regulating flow of fluid at a tissue site, comprising:

a valve body having an inner chamber;

an inlet 1n fluid communication with the inner chamber;

an outlet 1n fluid communication with the inner chamber;

a sealing ring disposed on a wall of the inner chamber and circumferentially
surrounding the inlet; and

a valve tlap moveable between a closed position and an open position, wherein in the
closed position the valve tlap contacts the sealing ring substantially preventing
fluid communication between the outlet and the inlet, and wherein in the open
position the valve flap 1s separated from the sealing ring allowing fluid

communication between the inlet and the outlet.

15. The treatment valve of claim 14, wherein 1n the closed position the valve flap 1s biased

against the sealing ring by a spring.

16. The treatment valve of claim 14, further comprising an adjustable shaft and a spring, the
spring disposed about the shaft and having a first end secured to the shaft and a second end

in contact with the valve flap, wherein 1n the closed position the valve flap 1s biased against

the sealing ring by the spring.

1'7. The treatment valve of claim 14, wherein the valve flap has a perimeter region and a
central region, the perimeter region being in contact with the sealing ring when the valve

flap 1s 1n the closed position and separated from the sealing ring when the valve flap 1s 1n
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the open position.

18. The treatment valve of claim 17, wherein the central region of the valve flap 1s in contact
with a portion of the wall of the inner chamber when the valve flap 1s 1n the closed position
and 1n the open position, and wherein the inlet 1s positioned between the central region of

the valve flap and the sealing ring.

19. The treatment valve of claim 17, wherein the perimeter region of the valve flap 1s
elastically biased into contact with the sealing ring when the valve tlap 1s 1n the closed

position.

20. The treatment valve of claim 17, wherein the central region of the valve tlap 1s coupled to a

portion of the wall of the inner chamber.

21. The treatment valve of claim 17, wherein the central region of the valve tlap is biased
against a portion of the wall of the inner chamber by a projection extending across the

inner chamber of the valve body.

22. A treatment system for treating a tissue site, comprising:

a dressing filler adapted to be positioned at the tissue site;

a cover adapted to be positioned adjacent the dressing filler and the tissue site to create
a substantially sealed space between the cover and the tissue site;

a reduced pressure source adapted to be 1n fluid communication with the substantially
sealed space to provide reduced pressure to the substantially sealed space; and

a valve adapted to be 1n fluid communication between the dressing filler and the
reduced pressure source to allow tluid to flow from the tissue site and to

substantially prevent fluid flow toward the tissue site.

23. The treatment system of claim 22, wherein the valve 1s positioned 1n fluid communication
between the substantially sealed space and the reduced pressure source, whereby fluid

communication with the substantially sealed space 1s provided through the valve.

24. The treatment system of claim 23, wherein the valve 1s adapted to provide tluid
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23.

26.

27.

28.

29.

30.

communication from an inlet of the valve to an outlet of the valve and adapted to
substantially preclude fluid communication from the outlet of the valve to the inlet of the

valve, and wherein the inlet 1s positioned toward the substantially sealed space.

The treatment system of claim 24, the valve having a valve flap and a sealing ring
positioned 1n fluild communication between the inlet and the outlet, wherein the valve flap
1S moveable between a closed position and an open position, and wherein 1n the closed
position the valve tlap contacts the sealing ring substantially precluding fluid
communication between the inlet and the outlet, and wherein 1n open position the valve
tlap 1s separated from the sealing ring allowing fluid communication between the inlet and

the outlet.

The treatment system of claim 22, turther comprising a conduit in fluid communication
between the substantially sealed space and the reduced pressure source, the valve being

assoclated with the conduit.

The treatment system of claim 26, further comprising a connector fluidly coupled between
a first branch of the conduit and a second branch of the conduit, wherein the valve 1s
housed 1n the connector and adapted to be positioned 1n fluid communication between the

first branch and the second branch.

The treatment system of claim 22, wherein the valve 1s sealingly attached to the cover.

The treatment system of claim 22, further comprising an adapter adapted to fluidly couple
a conduit to the cover, wherein the valve 1s housed in the adapter and adapted to be

positioned 1n fluild communication between the conduit and the cover.

An adapter for connecting a reduced pressure source to a porous pad, comprising:
a conduit housing having a recessed region defining an entry surface;
a primary conduit positioned within the conduit housing;
a base attached to the conduit housing, the base having an aperture that surrounds the
recessed region; and

a valve with an inlet and an outlet, at least one of the inlet and the outlet of the valve
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being positioned in fluid communication with the primary conduit, the valve
adapted to allow fluid to flow from the porous pad and to substantially prevent

tluid flow towards the porous pad.

31. A system for treating a plurality of tissue sites, comprising:

a first dressing filler adapted to be positioned at a first of the tissue sites;

a second dressing filler adapted to be positioned at a second of the tissue sites;

a first branch conduit fluidly connected to the first dressing filler;

a second branch conduit fluidly connected to the second dressing filler;

a reduced pressure conduit adapted to be tluidly connected to a reduced pressure
source;

a multi-path connector having a first branch port, a second branch port, and a supply
port, the first branch port coupled to the first branch conduit, the second branch
port coupled to the second branch conduit, and the supply port coupled to the
reduced pressure conduit such that fluid communication may be provided
between the reduced pressure conduit and the first and second branch conduits;
and

a valve associated with the first branch port, the valve adapted to allow fluid to flow
from the first tissue site toward the multi-path connector and to substantially
prevent fluid from flowing from the multi-path connector toward the first tissue

site.

32. A method of regulating pressure at a tissue site, comprising:
positioning a dressing filler at the tissue site;
covering the dressing filler and the tissue site with a cover to create a substantially
sealed space between the cover and the tissue site;
applying a reduced pressure to the sealed space;
positioning a valve in fluid communication with the sealed space, the reduced pressure
being applied to the sealed space through the valve; and

preventing backtlow of fluid into the sealed space through the valve.

33. A method of applying reduced pressure treatment to a plurality of tissue sites, comprising:
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positioning a first dressing filler at a first tissue site;

positioning a second dressing filler at a second tissue site;

fluidly connecting the first dressing filler to the second dressing filler;

fluidly connecting a reduced pressure source to the first dressing filler and the second
dressing filler;

positioning a valve in fluid communication between the first dressing filler and the
second dressing filler;

applying a reduced pressure to the first dressing filler and the second dressing filler;

and

substantially preventing fluid from the first tissue site from contacting the second tissue

site.

34. A treatment valve for regulating tlow of liquid at a tissue site, comprising:

a valve body having an inner chamber;

an 1nlet 1n fluid communication with the inner chamber;

an outlet 1n fluid communication with the inner chamber;

a pair of tlappers positioned between the 1nlet and the outlet, wherein the tlappers are
urged upon one another 1n a closed position that substantially precludes fluid
communication between the inlet and the outlet, and wherein the flappers are
separated from one another 1n an open position that provides fluid

communication between the inlet and the outlet.

35. The treatment valve of claim 34, wherein 1in the open position, the pair of flappers

cooperate with one another to define an opening between the tflappers providing fluid

communication between the inlet and the outlet.

36. The treatment valve of claim 34, wherein the pair of flappers are positioned in the inner

chamber of the valve body.

37. A system for treating a plurality of tissue sites, comprising:
a first dressing filler adapted to be positioned at a first of the tissue sites;

a second dressing filler adapted to be positioned at a second of the tissue sites;
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a bridge manifold adapted to provide tfluid communication between the first dressing
filler and the second dressing filler;

a reduced pressure source adapted to be fluidly connected to the first dressing filler and
the second dressing filler through the bridge manifold;

a first valve 1n fluid in fluid communication between the bridge manifold and the first
dressing filler, wherein tluid communication with the first dressing filler 1s
provided through the first valve;

a second valve 1n fluid communication between the bridge manifold and the second
dressing filler, wherein fluid communication with the second dressing filler is
provided through the second valve, and wherein the first valve and the second
valve each have an inlet and an outlet, the first and the second valves each
adapted to provide fluid communication from the inlet to the outlet and to
substantially preclude fluid communication from the outlet to the inlet, and
wherein the inlet of the first valve 1s positioned toward the first dressing filler

and the inlet of the second valve 1s positioned toward the second dressing filler.

38. The system of claim 37, wherein the first valve and the second valve each have a valve tlap
and a sealing ring positioned 1n fluid communication between the inlet and the outlet,
wherein the valve flap 1s moveable between a closed position and an open position, and
wherein 1n the closed position the valve tlap contacts the sealing ring substantially
precluding fluid communication between the inlet and the outlet, and wherein 1n open
position the valve flap 1s separated from the sealing ring allowing fluid communication

between the inlet and the outlet.

39. A reduced pressure treatment system for treating a tissue site of a patient, the reduced
pressure treatment system comprising a wound dressing, the wound dressing comprising:
a dressing filler adapted to be positioned at the tissue site;
a cover positioned over the dressing filler and the tissue site to create a substantially
sealed space beneath the cover; and
a valve having a fluid inlet for positioning in fluid communication with the sealed

space and a fluid outlet for fluid connection to a source of reduced pressure, the
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valve allowing fluid to tflow trom the sealed space and substantially prevent

fluid flow to the sealed space.

40. A reduced pressure treatment system according to claim 39, wherein the valve 1s sealingly

attached to the cover.

41. A reduced pressure treatment system comprising a plurality of wound dressings according

to claim 39, and turther comprising a conduit for connecting the fluid outlets of each valve.

42. A reduced pressure treatment system comprising a plurality of wound dressings according
to claim 39, and turther comprising a bridge manifold for tluidly connecting the tluid

outlets of each valve.

43. A reduced pressure treatment system according to claim 39, wherein the valve 1s mounted

in an adapter for attaching a conduit to the cover.
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