TI TLE OF THE | NVENTI ON REDUCED- PRESSURE, DEEP- TI SSUE CLOSURE SYSTEMS AND
METHODS RELATED APPLI CATI ONS The present invention clainms the benefit,
under 35 WBQo10l059(62), of the filing of U S. Provisional PRRIGS2009Mp42Ré cat i on
serial nunmber 61/109, 448, entitled "Reduced-Pressure, Deep- Tissue C osure
System and Method," filed COctober 29, 2008; U.S. Provisional Patent
Application serial nunber 61TISBE/QE TRRINVMENTIIONJuced- Pressure, Abdoni nal
Treatment System and Method," filed Cctober 29, 2008; U.S. Provisional
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Reduced- PrREBUCENPRESSYRES DEEPRTISSVE CIIOSURE SYSTEMSDOANIXPMEPHODS and
U.S. Provisional Patent Application serial nunber 61/109, 410, entitled

"Reduced- Pressure, Wund-C osure System and Method," filed Cctober 29,
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BACKGROUND
The present invention relates generally to medical treatment systems and, more
20  particularly, to reduced-pressure, deep-tissue closure systems and methods.

Whether the etiology of a wound, or damaged area of tissue, is trauma, surgery, or
another cause, proper care of the wound, or wounds, is important to the outcome. Unique
challenges exist when the wound involves locations that require reentry, for example, the
peritoneal cavity and more generally the abdominal cavity. Often times when surgery or

25  trauma involves the abdominal cavity, establishing a wound management system that
facilitates reentry allows for better and easier care and helps to address such things as
peritonitis, abdominal compartment syndrome, and infections that might inhibit final healing
of the wound and the internal organs. In providing such care, it may be desirable to remove
unwanted fluids from the cavity, help approximate to the fascia and other tissues, and finally

30 to help provide a closing force on the wound itself at the level of the epidermis.

A number of deep tissues, e.g., fat, muscle, or particularly fascia, may need to be

addressed when one is temporarily closing the abdomen. Unless otherwise indicated, as used



further into the abdom nal cavity and subsequently cause difficulties. The
surgeon may suture the deep tissue, e.g., the fascia, while placing the
fasci a uraierotssicdn. This can be probl ematic, however, PCii/use@aoet2¢r essur e
treatment in the area is desired or if the dressing needs to be repl aced.
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side. The second side is formed with a first plurality of cells, each open
cell having cell walls. A second plurality of apertures is forned in the
cel |l wal I'®0 2wmstesced- pressure source is fluidly coupl e#Crarseénn/ 044226
contractible matrix and operable to deliver reduced pressure to the
contractible matrix. According to another illustrative enbodinent, a
reduced- pressure treatnent system fSVMMARYng a closing force to a
deep-tissue wound in a body cavity of a patient includes a contractible
matrix being formed with a first plurality of apertures and having a first
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contractible matrix being formed with a first plurality of apertures and having a first side and a
20 second, inward-facing side. The second side is formed with a plurality of cells and with a
second plurality of apertures. The illustrative reduced-pressure treatment system also includes
a manifold member operable to distribute a reduced pressure and a reduced-pressure source
fluidly coupled to the manifold member and to the contractible matrix. The reduced-pressure
source delivers reduced pressure to the manifold member and to the contractible matrix. The
25  illustrative reduced-pressure treatment system also includes a sealing member operable to
provide a pneumatic seal over the body cavity.
According to another illustrative embodiment, a method of manufacturing a reduced-
pressure treatment system for applying a closing force to a deep tissue in a body cavity of a
patient includes the steps of: forming a contractible matrix having a first plurality of apertures,
30 and having a first side and a second, inward-facing side. The second side is formed with a

plurality of cells and further being formed with a second plurality of apertures. The method



O her objects, features, and advantages of the illustrative enbodi nents

W Il becone apparent with reference to the drawi ngs and detail ed

descri pt iwo 20t0at51G601 | ow. BRI EF DESCRI PTI ON OF THE DRAW RGH/USR@BIRBE226 i s a
schematic diagram wth a portion in cross section, of an illustrative
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described in sufficient detail to enable those skilled in the art to
practi c ebodpsayitywith psealingmaemnberi s under st ood that other embodi nments may be
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certain informati on known to those skilled in the art. The foll ow ng

and the scope of the i HIRagt DESCTARHION b PRESKRRINGS, oni ' by cho

appended clainms. Referring to FIGURES 1-2, a reduced-pressure, deep-tissue

cl osyure syst whi ch i n¢ludes a reduced-pressure, deep-tissue closure
devisllée 10)2/, &gb Lk a3ehempiic 111@3@%@\6%@5;1@? 1n cross section, of an illustrative

embodiment of a reduced-pressure, deep-tissue closure system;
FIGURE 2 is a schematic, cross-sectional view of a detail of the illustrative reduced-
pressure, deep-tissue closure system of FIGURE 1 showing a portion of a contractible matrix;
FIGURE 3 is a schematic, perspective view of a first side of an illustrative contractible
20  matrix;
FIGURE 4 is a schematic, perspective view of a second side of the illustrative
contractible matrix of FIGURE 3;
FIGURE 5 is a schematic, top view of another illustrative embodiment of a
contractible matrix;
25 FIGURE 6 is a detail of a portion of the contractible matrix of FIGURE 5; and

FIGURE 7 is a schematic, perspective view of another illustrative embodiment of a

contractible matrix.



deep-tissue closure system 100 and the reduced-pressure, deep-tissue

cl osure device 102 are for use proximate to a tissue site 104 within a body
cavity 108othawosiesvol ves a deepti ssue, such as a deep-t PETOUS20000m22408 i n
the patient's fascia 110. In sone instances, the closure system 100 and

cl osure device e _used on other tissues. As used herein, "wound"
refers to a darFéﬁgﬁﬁP]gﬁgg)E$CBilgu@N&F LEMSIRATICE FMBORMENTISe cause of

the damage. In this illustrative enbodi nent, a wound extends through a
patient's epiderms 112, fat |ayer 114, nuscle 116, and fascia 110. O

t hese | ayer s,Inphe followlingy detditedrdesaiption o fiiedHugiavies einbodihRaisnfirbicfigamiia
110. V\hitl ght his illustrative ﬁrrgodi ment focuses on fascia 110, it shoul d be
under st 34" HEPPHY DEdrguings shatdamm a pary bersof. | these embedimentsaye despribginand
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cl ose ordegggihed herein, dhy degeriptianamanomitseitain difarmatndynopmds thvse iskifjed hetht asci a
edggey 118 s hl Jor e, bel-ow, the reduced-pressure,

deep-ti ssueﬁglfﬁfé%‘&lgggg%ﬁggd%l%%g% sy {hSTEEITE, At f by B o Eigsense md thg

cl ose orscepepifithaillukiwaive@niboditerddarkt MefiicSslpbi #R dppeddddeldink Ust r at i ve
enbodi nent , tl{'eg b,od)[/ cavity 106 is an abdom nal cavity and the tissue site
104 is a por tYGFTIBE %ﬁlq’a@&éﬁiln%\la redisedpressurgdegp-tissite dlosiseisystamokGrathickt o

t he abdqpg I : 3 Virdi e und manag nt,utjlizing
the 1 edunains dIIeERbReote, dokf RARE PRI e TRRATITE Rl 1 2bi @ o
first plpaeseurs, deephtissupvilognrelsyseesi M@ didlthe fredub&l-pleskuing, akp-Gissuk @Ysre kiRRice The
abdqgi n IO contents 122 provi de support for the body-cavity dressing 120.
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120 may be formed with fenestrations Olp apertures, such as apertures 126,
t hat al Ickwurel sybtedm 109 apd tchosutetdevive dY2 aayileyused on other tissues. As used herein,
“wound” refers to a damaged area of tissue or tissues irrespective of the cause of the damage.
In this illustrative embodiment, a wound extends through a patient’s epidermis 112, fat
20 layer 114, muscle 116, and fascia 110. Of these layers, particular attention is often given to
closing the fascia 110. While this illustrative embodiment focuses on fascia 110, it should be
understood that the reduced-pressure, deep-tissue closure system 100 and the reduced-
pressure, deep-tissue closure device 102 could be used on other deep-tissues or deep-tissue
wounds.
25 The deep-tissue wound 108 in the fascia 110, in this illustration, involves a laceration
or incision creating fascia edges 118. It is desired to close or urge the fascia edges 118
together with a closing force. As used herein, unless otherwise indicated, “or” does not
require mutual exclusivity. When reentry may be needed, a temporary closure of the fascia
110 is preferred. Thus, it is desirable to close or apply a closing force on the fascia 110 by
30  proximating the fascia edges 118. As will be described more below, the reduced-pressure,

deep-tissue closure device 102 of this illustrative embodiment helps to close or apply a closing

force on the fascia 110.



dressing 120. The body-cavity dressing 120 nay be fornmed with a

non- adherent drape that has a discrete plurality of |eg nenbers. The

body- caviwg 2dreassienng 120 i s positioned on the abdom nal PCOAISRIMAH442@ and
preferably positioned, at least in part, into one or nore of the paracolic
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of apertures 136 through a contractible material or structur
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I nward-facing, side 134 or on any portion of the contractible matrix 130.
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contract gl e, rTEtI’I x 130, a gripping force is devel oped and an inward force.
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t he ;body: cayi dressing 120 and inparticul ar through apertures 126 or
thr&&h*&gnﬁﬁw&%‘aﬁﬁz The gripping force on the fascia 110 is represented
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device 102 is intended to close or urge together. The contractible matrix 130 may be formed

20  with a first plurality of apertures 136 through a contractible material or structure. The first
plurality of apertures 136 may take any shape, e.g., slits (linear openings), rectangular
openings, irregular-shaped openings, etc. The contractible matrix 130 may be formed with a
plurality of cells, or compartments or partial compartments, e.g., open cells 138, on the
second, inward-facing side 134 or on any portion of the contractible matrix 130. The first

25  plurality of apertures 136 may be in fluid communication with the first plurality of cells 138.
As shown in FIGURE 2, the first plurality of cells 138 may be formed with cell walls 140 and
may include a second plurality of apertures 142.

When reduced pressure is delivered to the contractible matrix 130, a gripping force is

developed and an inward force. The reduced pressure acts through the first plurality of

30 apertures 136 to provide the gripping force on the fascia 110. The gripping force holds, or
grips, the fascia 110. The reduced pressure may be supplied to the contractible matrix 130

from underneath (for the orientation shown) through the body-cavity dressing 120 and in
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cl osure device 102. Alternatively, "inward" may be defined as in a
direction that would pull the tissue, e.g., the fascia 110, towards the
edges 1l18wofotdmsigrssue wound 108 for a depl oyed reduce®Cprssaa0e4226
deep-tissue closure device 102. As the reduced pressure acts on the
contractible matrix 130, the contractible matrix 130 grips the fascia 110
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pr essur dlaxible, aféhq eells mayglasprtopnavagtherundepthe suflieacaof tehuesd préssungat i ent i s

| ocat ed. r i he re e ressur.e | ess .t han.a drostatic

pressur eBéz?lf‘ﬁst%ﬁgé{eflég%p R |SP"§e %tgg %Ug nglg% ltXtoﬁg??rba%%gbﬁﬁcﬁrwﬁt%e ,asg}%ll E(iéngf

pr essur ahsteduedd pregsaiennldy QuERUBECHItRSEBIE Afatrix M0 fd¥ntradtda %gin% Sorkt aced
cavity 106 proximate to the reducedpressure, deep-tissue

wi thi_n the bod

cl oddre ‘E@@PE%‘Y@@?PPM torthe Saspiadyl 0 that arges thenfasaiwerdees V8 info glosersi ng 120. The

mani f ol : S deadi a t, the first .si 132

of the CBRIHUGED THUAREEAGY 116 pibertBet UBRRY EH ALEM RS Lo 16

gener al Ity be efosedorturged swds tlosekpdsitiont ructure that is provided to assist in

appl yi ng redticed pr ure to, delivering fluids to, orrermvicr;g fluids from
| 3

the tissue silf6na BmORimss e gapiraettipmatrivel s ndesn Rlwlity o csls) . cells
138, that collectively define a first volume (V) when no reduced pressure is applied. When
20  reduced pressure is applied to the cells, the cells collapse or otherwise move such that a second
volume is defined (V3). The second volume is less than the first volume (V)), i.e., Vi>V>, and
this change in volume is associated with contraction.
As used herein, “reduced pressure” generally refers to a pressure less than the ambient
pressure at the tissue site 104 that is being subjected to treatment. In most cases, this reduced
25  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
104. Unless otherwise indicated, values of pressure stated herein are gauge pressures.
The manifold 144 is placed within the body cavity 106 proximate to the reduced-
pressure, deep-tissue closure device 102, which is proximate to the body-cavity dressing 120.
30  The manifold 144 may be supported by or be disposed adjacent the first side 132 of the
contractible matrix 130. The term “manifold” as used herein generally refers to a substance or

structure that is provided to assist in applying reduced pressure to, delivering fluids to, or
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includes a plurality of flow channels or pathways that distribute fluids
provided to and renoved fromthe area around the manifold 144. The manifol d
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i nterconnected to inprove distribution of fluids. The manifold 144 may be a

bi oconpati bl e gﬁ‘tg% al that is capable of being ﬁl aced in contact with
tissue. ERMRESLuCTIrom the disye it qthez lepaionwil hehmanifoldiidd gypieally devi ces
that havigcialéUediufafit r f OF.M channel s, cellul ar
foam such as%en- cyeﬁ ﬁéwggfgnaﬁmg%rogggﬁgl Fgés)%lgp@o ‘{bgﬁeﬁ“ HeProdidsd Mt gs, gel s,
and f oansmoNed fromshedea erounditie: manifoid | 44leThd mshiedlanae sy ifdlade@piutaitd od 44

may be pﬁ”v?”[? anllcg may be rr@ge fr.omfoarrl? g{auze, felted mat, or any ot her
mat er i al -S4 RAHCIS O RABWAYS hat e iniprsprasciedito improve distrdtion of §ridsedbedi ment ,
the rsanihalitbld 444 insy B BHic¥dsn id i | ;
interconneclt ed cel IZ gr poregtd?ﬁlg]tn%;%tldlgl%lt%Ra@ﬁgﬁﬁéelﬁ%H#%cg{npcg%aﬁtsw*%am
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Texas. Cilﬁer lge%&(%lgle&rgon{)%mﬁo%fha\nﬂ Flﬁf@gfa& f‘@é‘bdu@bqsl %’?n"’?ﬁé%aéﬂsd%(’%dlsw I
por t i onscotiéctions, af@iquidlsdgeld 4n€ @n® tha@nfhdd & dubd todhcln gl hﬁw ch e’f%E.‘J Bl ty of
which are not fluidly connected to adjacent cells. The closed cells may be
sel ect i vBHfold tfmay be porone andimiay bk thatld fronofopme gaure, fettedisrai, s anyiother f | Ui ds

t hr gugh i rfac f the manj.fold 144. In sonme sjtuati. t he
rani P ol PSP Pl el bio bSer oot 11 Pin rtboBEw: e MiOlE e,
ant i bactagraralsspargrapdrivlddes b Pligralite v itbl6finceRld¥eil 98Spdrs thBE R Igw 108 or the
body cavih%%wf.so Q her layers or material mght be included as part of the

mani f ol 1PosRusfpaB mpy; heer privwethane, opprekrelh getiralated fopm, ycbrasphobi ¢

mat er i alGrafyitHafid hiatesi | A lin mber 154.is placed over a
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seal adelgyas eOther ethbmliments oeightineladelfatosed @€l t IThestec16ded el Poftistk SFH00 t o
hin the body cavity 106. The sealing nmenber 154

hol d.reduce sure w : !

mange dn%@&f {fﬁcﬁ“t&}‘%agit%htﬁé’ gelispthsanajprityiof avhagtiare spefluidly eonnectedsion r al
porti on adfacé ) AP b ' . [ |1 154 may be
per moan e o o ol cPEnsy RYscecivelt iogbsod i GERah 04 TR prebpi

mai nt ai iapgmissior dlifleids thresguperinadtert suefatdsf tiee minicold 044.afrt ®ind sish@ddsatheon of
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factors, and other solutions to the wound 108 or the body cavity 106. Other layers or material
20  might be included as part of the manifold 144, such as absorptive material, wicking material,
hydrophobic material, hydrophilic material, etc.
A sealing member 154 is placed over a body-cavity opening 156 of the body cavity
106 and provides a pneumatic seal adequate for the reduced-pressure, deep-tissue closure
system 100 to hold reduced pressure within the body cavity 106. The sealing member 154
25  may be a cover that is also used to secure the manifold 144 on a central portion of the body-
cavity dressing 120. While the sealing member 154 may be impermeable or semi-permeable,
the sealing member 154 is capable of maintaining a reduced pressure at the tissue site 104
after installation of the sealing member 154 over the body-cavity opening 156. The sealing
member 154 may be a flexible over-drape or film formed from a silicone based compound,
30 acrylic, hydrogel or hydrogel-forming material, or any other biocompatible material that
includes the impermeability or permeability characteristics desired for use with a tissue site or

the reduced-pressure, deep-tissue closure device 102.
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devi ce 17¢mm flg: The reduckdripcessiot lsemte 068 neyraBo inodideGAmingted of BRERAS, Q¢ as 4 O

hol d ex asci d other, fluids renoved; a
'ﬂﬂ)%f(age "alarim, atlea?(age fﬂarm or a battery-low alarm. The reduced-pressure source 168

could be a portable source, wall source, or other unit for abdominal cavities. The reduced-
20 pressure source 168 may selectively deliver a constant pressure, intermittent pressure, dynamic
pressure, or pressure with a set pattern.

A medial portion 170 of the reduced-pressure delivery conduit 166 may include a
number of devices, such as a representative device 172. The device 172 might be a fluid
collection member, or canister reservoir, to hold exudates, ascites, and other fluids removed; a

25  pressure feedback device; a volume detection system; a blood detection system; an infection
detection system; a flow monitoring system; a filter; a temperature monitoring system; etc.
Some representative devices 172, e.g., the fluid collection member, may be formed integral to
the reduced-pressure source 168. For example, a reduced-pressure port 174 on the reduced-
pressure source 168 may include a filter member that includes one or more filters, such as a

30 hydrophobic filter that prevents liquid from entering an interior space. Multiple devices might

be included.
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t he redfé¥d Hansiadiaceridbpabdossing cohesisr@2 dibwe iratacdd preanude, uledptina@ichos(feor
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H
the ori [ .i.n El 1 .
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operP ng 1A358ed B1t9 thethody s andglisposeshoxintate toatly radavéd-predsife, d¥éetissue

reduced-, AL € . . el bow port 164 be aftached. to
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act i vat SFUCPHBICPRUR HEerigse d §3.4-2 plBow@ortiéderay be attached to the sealing member
154. The reduced-pressure delivery conduit 166 may be fluidly coupled between the reduced-
20  pressure interface 162 and the reduced-pressure source 168.

When the reduced-pressure source 168 is activated, the reduced pressure is delivered
through the reduced-pressure delivery conduit 166 to the reduced-pressure interface 162 and
thereby to the manifold 144 and to the reduced-pressure, deep-tissue closure device 102. The
reduced pressure experienced by the reduced-pressure, deep-tissue closure device 102 causes

25 the reduced-pressure, deep-tissue closure device 102 to grip the fascia 110 through the first
plurality of apertures 136 and to contract. As the reduced-pressure, deep-tissue closure device
102 contracts, a closing force is experienced by the fascia 110 that is directed towards the
fascia edges 118. The fascia edges 118 are thereby approximated. The closing force
experienced by fascia 110 is developed without the need to puncture or wound the fascia 110
30  or other tissue. In addition to approximating the fascia edges 118, the reduced pressure

supplied to the reduced-pressure interface 162, and thereby to the manifold 144, provides for
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t hrough the reduced-pressure delivery conduit 166 to the reduced-pressure
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t hr oughtp:'l;ﬁgmy g%&g%oén S'? gfﬁgg %L(fio];]cﬁceglﬁggé gac?lat@ygan gﬁ’%@’%é&&“’é‘”’s‘?ﬂ?ﬁn in
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and 6, ap@ineo0 islprdsshieat 'I‘H@c&ﬁﬁgﬁblg‘?ﬂgtr&%@m%? BE LEG ih%greduced-pressure,

20  deep-tissue closure system 100 of FIGURE 1. The contractible matrix 300 has a first side (not

shown) and a second, inward-facing side 304. The contractible matrix 300 in this particular
illustrative embodiment is formed with an oval shape that has a central opening 306, but the
contractible matrix 300 could be formed without the central opening 306. The second,
inward-facing side 304 of the contractible matrix 300 may be formed with a plurality of cells

25 308. A first plurality of apertures 310 may be formed through the contractible matrix 300 and
may be in fluid communication with the plurality of cells 308. The plurality of cells 308 may
be formed by a plurality of interconnected cell walls 312. As with the embodiment shown in
FIGURE 2, the plurality of interconnected cell walls 312 may be formed with intercéllular
apertures (not shown) to form a second plurality of apertures.

30 Referring now to FIGURE 7 another illustrative embodiment of a contractible matrix
400 is presented. The contractible matrix 400 may be used in the reduced-pressure, deep-

tissue closure system 100 of FIGURE 1. The contractible matrix 400 in this illustrative
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matrix 300 is presented. The contractible matrix 300 may be used in the
reduced- pressure, deep-tissue closure system 100 of FIGURE 1. The
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For example, the possible cell geometries include honeycomb, round-shaped, diamond-shaped,
gear-shaped cells, etc. Foam is not used for the contractible matrices. The material from
20  which the contractible matrices are formed preferably avoid the in growth of any tissue. In
one illustrative embodiment, the contractible matrix may be formed with a TPU honeycomb
material that includes honeycomb cells that are formed with fusion bonding. While foam is
not used typically, in one embodiment, the contractible matrix could be formed from a sealed
or encapsulated foam member that has apertures for gripping the tissue and a reduced-pressure
25  supply interface.
In another illustrative embodiment, the contractible matrix may be formed from a
thermal plastic elastomer (TPE) that allows for expansion and contraction in the xy plane (the
plane within the page for FIGURE 5) while holding a fairly constant dimension in the z
direction (coming out of the page on FIGURE 5). In this embodiment, the contractible matrix
30 may have a stronger material (or more material) concentrated in the z direction than in the xy

directions. Alternatively or in addition, voids may be add to prescribe the pattern of collapse.

Alternatively or in addition, strengthening members, e.g., filaments, may be added in the z
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is used. For exanple, these contractible matrices 130, 200, 300, 400 may be
formed fromflexible, thermal plastic elastoners (TPE); thernoplastic

ur et hane WORW0j05%G67i cone rubber; etc. Mreover, a nunbercCofusdiobierent cel l
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formgd from gnsgali@dadve é?ﬁ'ﬁo?ﬂéﬁyxllt?ﬁ g&tfag?ﬁhﬁﬁl:fg%{ tf/é ?%%‘8‘? Sco%r%%t;u%rgglg ‘ Lg;

gripping the tissue and a reduced-pressure s ace.
i |1 ust r deduged presoue hentilizinge poewrhatacdlerhére, ortenice, thayconeraéte unds réduesd a

th | tic.el ast TPE) that al i d tracti
i the AeSandni 18 iR bitreteienie o BRATREY. e cornss Adhmes SResadRn o
fairly champand boittlnNG st 4 Plukdley f seliffatié OntisRd Tk é%%nd’éqg:gt\gges gﬁlg?x}a n

FIGURE 5). In this enbodi nent, t’he contractible matrix nay nger
mat er i al'*n oReR 1O 1eeeiEe reduyedprassare ras reduded préssure islielbetddan theataniberst he xy

at o0y n Gmed it MRt ettt 410 (RS Chmis oolffbis a] Praviie AGowEA g tfrbor .
e.g., fiihwardnCsherpayuhsticdsiess nmytigizéd ibh?ﬁﬁéa@ﬁ‘irfs&n@é’f?ﬂe%n@&h{:ﬁoo ide" that
e

direction.. Ip another illustrative enbodi ment, the contracti matri x may
be for mPEIERPN LIPS thecfepsip withonicausiag havesnd TRUpontectsninder rethatedipegssitave an

addi tional fi . j bl matri x.on the first side, e.9., on.side
302 of the comroah praghlhPahisy sRafRhitaRshi peeh AseBnFinye irertor

i |1 ust r geitaie ilbustratives son-limiting ehbedim@hisyie siesiddbd iidkstod] GaNHREE chibed, X NMay
be forne ? contrgcj:‘i under reduced pressure by utilizing a pneunmatic

el erént SUBHIHIRDS@Rd aftprationsysanbs dpade yighout departingdfrom deasseope offtha énveptien as
exanpl edeﬁﬁgdl‘b})’tﬁgg?lg‘el}lggdglg'nlﬂGJRE 7, the apertures 410 may be seal ed on the
top and bottomto forma p'IuraIity of pneumatic chanbers. The second
apertures 4 l1llmay remain open to receive reduced pressure. As reduced
pressure is delivered to the chanbers forned fromthe first apertures 410,
t he chanbers coll apse and provide a contracting force
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inward. O her pneumatic devices may utilized, but in each instance the
pneumati c device preferably grips the fascia w thout causing a wound and
cont ract swondavost@duced pressure. Although the present Paovarstéoonsene its
advant ages have been disclosed in the context of certain illustrative,
non-limting enbodi ments, it should be understood that various changes,
substit &L S and alterations can be made wit hout departing fromthe scope
of the iwyenii,on as defined by the appended clains. CLAIMS W claim Caim
1. A reduced-pressure, deep-tissue closure systemfor applying a closing
force proximate to a deep tissue, the systemconprising: a contractible
matrix fqr. di sposi/gg ro(iji mate to the deep tissue, being formed with a
first. pldPfRilty of ‘?5@‘?? TPESSSUH dgep-tipsye clgsure systemfar applying atclasing fegeer i x,
furtRer RIBEBRISIORFlesD Hptheathe systen cemprisingiher ei n the contractible matrix
has the first si : ! Qs ' | ein the plurality
of cells have ah? ??tg#q\t/)%lIﬁu&rrg&?%ﬁlgé}\)/n\gglﬁ%ﬁ%?ﬁf&%%g?ﬁe(rj(gegg\@%%[epressure and a
second vol ume (V )bengeiormediwith mditstqaaralityasapertyresune b €irst sieo¥ e cdndactible
reduced- pressure source.fluidly coupled to the contractible matrix and
operabl e to deliver MEYlited pressure to the contractible matrix. Caim 2.
The reduced- pr essufherd@frisingSYwaliRsfeugystem of claim 1 wherein the
cells are in fluid communication with the first plurality of apertures.

d ail®h 3. The reducHitrgindeseomgractitde matrixskasdhe fios side asd s sevondfinwhal-facihg
wherein the cells have side walls that are flexible. Caim4. The

r educed- pressure, dedP®ti ssue closure systemof claiml1l, wherein the
plurality of cell syledéihigs plGRINBY b5R118 h&RCORE: Plumal(V Ywkin RRehddtrefuctat

fluidly couple the plurality of cells.
pressure and a second volume (V) when under reduced pressure, wherein

Vi>Vy; and
15 a reduced-pressure source fluidly coupled to the contractible matrix and operable to

deliver reduced pressure to the contractible matrix.

Claim 2. The reduced-pressure, deep-tissue closure system of claim 1 wherein the cells

are in fluid communication with the first plurality of apertures.

Claim 3. The reduced-pressure, deep-tissue closure system of claim 1 wherein the cells
20 have side walls that are flexible.
Claim 4. The reduced-pressure, deep-tissue closure system of claim 1, wherein the

plurality of cells further comprise a second plurality of apertures that fluidly couple the
plurality of cells.

Claim 5. The system of claim 1 wherein the contractible matrix is operable, when a
25 reduced pressure is supplied by the reduced-pressure source, to develop a gripping
force on the deep tissue adjacent to the first side of the contractible matrix and to move

from an uncontracted position to a contracted position.

14



Caimb5. The systemof claim1 wherein the contractible matrix is operable,
when a reduced pressure is supplied by the reduced-pressure source, to
devel op awgrompisng7f orce on the deep tissue adjacent toPCmaSkémwss4226 de of
the contractible matrix and to nove from an uncontracted position to a
contracted position.Claim6, The system of cl ai,g1 1 wherein the %ont ractible
matrix iClagnér abl elhasgysismofrdaimcbwhererstae centragtiblg gty is Rerable when a
reduced- press : LRRI ihesue

i acent 1o tHLel B8 Ee L SPREELP oo Bl B B o R e
cl osi ng f or cefoede dnthe degpissisadjacentloaheit sifbef thespamaaiblemairmandiper ei n
the contractible matri X ,cont:ori ses. a hon,egconb matrix. Claim8. The system
of claim 2 whesnerae theglosmgtpreonthedseRiSPue- conpri ses a honeyconb matrix of
thernopl astic elastonmers. Claim9. The systemof claim2 wherein the

pl ur & i t Glaih 7cel | sTheowsiensel daip) 2 wAeiein the corfEastblemFEY COBPTIESS aHOREFOMP A
reduced-pressrlﬁrgixcl osure system for applying a closing force proxinmate to a
ti ssue, the re8tea- pressure, deep-tissue closure system conprises: a

contractjble matrix bei forned,w,th.a.first rali. . r d
havi ng abFai“P& si dEhSHS egl gg@%‘ﬁﬂ? whetgis} the 8%?%81 u;e’l l‘géeth&%éﬁgifpg g%ga;]ﬁ, ot

i nwar d- f aci ngmgirBeofiRdridplaeficBdstymess. @ plurality of cells, each open cell
having cell walls and at |east one inter cellular aperture being forned in

each opepygald of ’m@%}@{éﬁ{ 8t dihitn OIWHERNA fhe pllEIitG DN CERCInkprse ARplrhbityfodr

di sposing proximate td the tissue; and a reducéd-pressure source tluidly
coupl@d to thgearshipedeeilbl e matri x and operable to deliver reduced pressure
to the contractible matrix. Caim1l. The reduced-pressure, tissue closure
syst em oClgmaiom 10Awbéucedpréssereatusureasyttetl for apilying aicdosopgeioads proxintatatoa
reduced pressure i s suppljed by the reducedpressure source, to develop a
gri ppi ng for cBSY& tpﬁgedppgdsgr@sm,geﬁpsspgcﬁrﬁ]grepﬁtgrp COPRESE¥ t he contractible

matrix and to, ioyecfibRThAAx Bemg Ak with R ARk biuRRlith Of Bp&rRidés AAHAdingastirkd On.
side and a second, inward-facing side, the second, inward-facing side being formed
15 with a plurality of cells, each open cell having cell walls and at least one inter-
cellular aperture being formed in each open cell of the plurality of cells, the
contractible matrix for disposing proximate to the tissue; and
a reduced-pressure source fluidly coupled to the contractible matrix and operable to

deliver reduced pressure to the contractible matrix.

20 Claim 11. The reduced-pressure, tissue closure system of claim 10 wherein the
contractible matrix is operable, when a reduced pressure is supplied by the reduced-
pressure source, to develop a gripping force on the tissue adjacent to the first side of
the contractible matrix and to move from an uncontracted position to a contracted

position.

25  Claim 12. The reduced-pressure, tissue closure system of claim 10 wherein the
contractible matrix is operable, when a reduced pressure is supplied by the reduced-
pressure source, to develop a gripping force on the tissue adjacent to the first side of

the contractible matrix and to generate the closing force on the tissue.

Claim 13. The reduced-pressure, tissue closure system of claim 10 wherein the

30 contractible matrix comprises a honeycomb matrix.
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Claim 12. The reduced-pressure, tissue closure systemof claim 10 wherein
the contractible matrix is operable, when a reduced pressure is supplied by
t he reduceopredswed source, to devel op a grippi ng forcePom/ush@oviLce
adjacent to the first side of the contractible matrix and to generate the
cl osi ng or Ci on the ti ssae. Cl aim 13. The reduced-pressure, tissue closure
syst em oref ifm 1(§HWH8ﬁhéie -PrereutE otissueelopuse ey siemk of latp A mhsesin thehoneyconb
matri x. Claim oMol -Ta bl ' e. aim 10
wher el n the b MR B E T Rye S SRR S Gnck

t her nopl lecela . im 15 The reduced-pressure,. tissue.closure
syst em o((f%%l:l g?'m 181%\%/(1[%(?%?3%9{ %(Sam51]1?ﬁrsg‘f {:lp?r&sys i Clé%gf’ wherein fhe plurplityy, of
gear - shaped aflctlds comhprisenalburakty Egusednapéestlyr € treat ment system for
applying a closing force to a deeptissue wound in a body cavity of a

pati ént Glaih 16r ProvdddtaDplesfide RERERSTNER fhf SFHIRRL id};r%h% Q fty,

t he system conprising: a I():ont racti bl esér'?atri X g@%ﬂggf gr mle vmrt hgéd?iépr/st
plurality of tsperveunsksinarhedygevingofa fatiestandifaepramiding redemdehressomeetredtrienti ng
side, the se e d-f.acing side being fornmed with a second plurality
of apertur es?Rpﬁebogg\r%?\;”g&f‘ll?ebﬁyégﬂ]a‘foﬁg{lsf% di sposi ng proximate to the
deep-ti ssue \wwonttactiblamairixBethdited waBRrfah Rulaftyddfhbitiies 8nPhd ekt
pressure; a reduced-pressure source fluidly coupled to the manifold nmenber

and to the cont¥deandt gecpnd.rinwardtfaeing sidacthe senond sinwardsfaaingsideceingsbimet i ng
redyged pressurg; gﬁ@ja{- n e contrxagtibl.e matrix; and
a sggl i ng rrenbe%l%%g%éz}glld 0 lg’]r"g\?gg‘gp‘ gg, pt)%e%)r?%rg ‘ftizbqesglg ! (%gilsiaﬂ%n%gr&;ng%gi ty.

Claim 17. The redhedecppisaswoand;r eat mrent system of claim 16 wherein the
contracti bl e mat r."[g)x IS %per ab!@g, when_a reduced pressure is supplied by the
r educed- pr es QJRaNOL, pembes pegahle fafistaibyteiagpdurgd passeon a deep ti ssue

adj acent t0 thedddel ShesshidSoftke i ol S e froman
uncont ract ed posi ti?rjest 0 aOCO(I?]t Pgéfgﬂ'&éégg?tt@oﬁ. lg:rﬁr(%n%?aﬁ:ﬁtecﬁﬁg

reduced- pr essur entractdleeratris i educk-pesina sharcatiar dilivetineredocddrpredsitel to
g o oner 2 ShanllO b S HATS o ShEACHbIE mantBad ©¢ P e

a sealing member operable to provide a pneumatic seal over the body cavity.

Claim 17. The reduced-pressure treatment system of claim 16 wherein the contractible
matrix is operable, when a reduced pressure is supplied by the reduced-pressure
source, to develop a gripping force on a deep tissue adjacent to the first side of the

20 contractible matrix and to move from an uncontracted position to a contracted position.

Claim 18. The reduced-pressure treatment system of claim 16 wherein the contractible
matrix is operable, when a reduced pressure is supplied by the reduced-pressure
source, to develop a gripping force on a deep tissue adjacent to the first side of the

contractible matrix and to generate the closing force on the deep-tissue wound.

25 Claim 19. The reduced-pressure treatment system of claim 16 wherein the contractible

matrix comprises a honeycomb matrix.

Claim 20. The reduced-pressure treatment system of claim 16 wherein the contractible

matrix comprises a honeycomb matrix of thermoplastic elastomers.
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source, to develop a gripping force on a deep tissue adjacent to the first
side of the contractible matrix and to generate the closing force on the
deep-ti sswo 20nste67Cl ai m 19. The reduced- pressure treat REMUSY0e4Of cl ai m
16 wherein the contractible matrix conprises a honeyconb matrix. C aim 20.
The reduged- Br essure treatment systemof claim 16 wherein the contractible
mat ri x c@ﬁtﬂl' des alMfdrdycedrmsessarertreatmpgnt systemroprlain il 6 whiersin thewostratiblon 21.
The reduced- : : . ' ' ractible
mat i x compr Fage RORpHSE RRke S Ahnals el P LD SRR L The

mat eri al conprongesesa plualay bf yeapkhapedrcedhaped cells. G aim 22. A nmethod of

manuf act yri ng.a reduced- pressure treatnent system for applying a clgsing
force tot‘]ré1 g%p ti‘gﬂféh ‘fpfam"dblé%}:t%\ﬁ%S?dkbqedeprﬁséﬁeé?ﬁa?m%’ﬁéyﬁ%m%‘é‘t?@@iﬁ&i‘si ng
the steps of @&t B aCRBp idGlki; : ' ' ' f
apertures, ancd hag\;? ng aafi r%?lgsg%élggggg?gﬁé Co?%&aﬂ;&%%&gﬁ?%o(gféﬁé{pgilsg@{h?he
contracti bl e stepsoifix for di sposing proximate to the deep tissue;, providing a

mani fol d ne r _operabl e di stribute reduced pressure; .and. proyiding a
seal i ng nenbngﬁnglﬁgraa%P a?t&’?ep%mxcfévﬁlg&%ﬂéﬁa@%%ﬁqpeﬁw’ 3(“!42‘%’6‘8)? flérétvi ty.
Caim23. The ngidbaad @kedvRBUhMaidifabing sfle! BEU6RUIPLRSHMER fbf &@%dzﬁ@t_ system
of claim22 wherein the second, inward-facing side of the contractible

matrix is fornedroximateso glewdeap tisspenf cells, and further being formed with a

sec pl ural | 1V 0f r.tures. .G aim,24. The,nethod of manufacturing a

r edal(@ceid- pres Sﬂ&??éldﬁlrgeagﬁ%emﬁfd gxfg{bgho%qra@?: 1 %ft_ﬁ‘?%‘?erfg'i’cﬁdtpﬁ%s_sgr& , _

i nwar d- f aci ngpréviding@f sehlivgy @embeBs et dbltoPrbVil a phedrRdtiTREaMIveNtR by balityl Y Of
cells, and further being formed with a second plurality of apertures; "and

wherein ¢lagn 98P OfhelREADNES RamBRLARS b RldBcdBblcbtrEQERME sé%@gm?tﬁ
25." The met hod o

fi
contractible matrix froma honeyconb natri x. aim 25.
manuf act ur i ngvkereia dhesedond, énsard dacing siderefithe Systratiblef matriziisf@@edivatha n t he

ol ural |ty or Ml B Pt BaRRRO B SRl a BRI 1y o

aperltsur Clairy Bg The method of manufacturing a reduced-pressure treatment system of claim 22
wherein the second, inward-facing side of the contractible matrix is formed with a
plurality of cells, and further being formed with a second plurality of apertures; and

wherein the step of forming a contractible matrix comprises forming the contractible

matrix from a honeycomb matrix.

20  Claim 25. The method of manufacturing a reduced-pressure treatment system of claim 22
wherein the second, inward-facing side of the contractible matrix is formed with a
plurality of cells, and further being formed with a second plurality of apertures; and
wherein the step of forming a contractible matrix comprises forming the contractible

matrix from a honeycomb matrix of thermoplastic elastomers.

25  Claim 26. The method of manufacturing a reduced-pressure treatment system of claim 22
wherein the second, inward-facing side of the contractible matrix is formed with a
plurality of cells, and further being formed with a second plurality of apertures; and
wherein the step of forming a contractible matrix comprises forming the plurality of

cells as a plurality of gear-shaped cells.
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wherein the step of formng a contractible matrix conprises formng the
contractible matrix froma honeyconb matri x of thernoplastic el astoners.

Cl ai m 26.wohelowmstdsod of manufacturing a reduced- pressur @CTiuSatPni226yst em
of claim 22 wherein the second, inward-facing side of the contractible

mat ri x Lé]aforned wth a plurality of cells, and further being formed with a

second mPity o medadfisevidiaga olpsingdorcettp @ tissuspngrbotly cavifigofza patient,
contractible ' s ol ' the plurality of cells as a plurality
of gear-shapetg@{g{gﬁé)g.%g@:h%ﬁlg;@%ﬁrye({}ﬁod of providing a closing force to a
ti ssue in a hhdayngavortsactibleangidk ittt boly eavilytddpdetahPtiésab Nghdréia thé eps of :

pl acing a contractibl.e matri x tl n the, b%gy cavi t'é adj acent the tissue,

wherei n the confouEctiBlednaidx is formed wish gdigstplymlify afiaperturps. and hpg § fiest side
apertsures, and Bada ecbhd Shwsidd6c@pd; éﬁq% ' - \ Fol-

having a plurali tya ofC cel ﬁgv,ﬁﬂdgﬁgﬁgglrd?her glfhﬁgdﬁgiﬁk@d&\?\nﬂlﬁ’%gasecoeﬁggﬂg
plurality of apérmededgthfaosecohdiplitalityofigpertogys foreflyidlyrcalipling thé phealitg of and
provi di ng reduce‘g pressure to the contractible matrix. Caim28. The nethod
of claim27 whefeln®he step of providing reduced pressure conmprises the

steps of: pnepsalingatduced Blsiurdtd e chRheibRhAvx, and fluidly coupling a
reduced- pressure source to the contractible matrix. Caim29. The nethod of

clai m 27cufiengi n U AlHEAb dinPh7 Gl Jﬂé‘\éﬁ/%L%vgégn%gégggﬁréggsheme“ not

under reduced pressure and a second vol une uced
preddur e, andowpeises the vtepQof: Cl ai m 30. The net hod of claim27 further

conprising the ste f di sposi a manifol d menber within the body cavity
and fluidly c?&ﬁblp?tﬁﬁ‘ﬂﬁ'ﬁﬁal}?&ﬁﬁ? B‘?‘H’ HFdt 0 the reduced- pressure source.

dai m 31. Th%dmwégﬁiplﬁfghﬂeéﬁégd?&eééﬁﬁr s%h&e&@ﬁlegblfpﬁfr%tf-bﬁé/m%x?el Is are in

fluid conmmunication with the first plurality apertures. Claim32. The

met hod Qfafnh 8 M 27 rnhigdRbdof aﬁn{:ﬁ Lvﬁeljaﬁlvtﬁe Eiugeﬂlt%% Leﬁlstlﬁ% a Pt Vfoil.%%(ei (b\} 1?'

when not under reduced pressure and a second volume (V,) when under reduced

15 pressure, and wherein V{>V,.
Claim 30. The method of claim 27 further comprising the step of disposing a manifold
member within the body cavity and fluidly coupling the manifold member to the
reduced-pressure source.

Claim 31. The method of claim 27 wherein the plurality of cells are in fluid

20 communication with the first plurality of apertures.
Claim 32. The method of claim 27 wherein the cells have side walls that are flexible.
Claim 33. The method of claim 27 wherein the contractible matrix is operable, when a

reduced pressure is supplied by the reduced-pressure source, to develop a gripping
force on the deep tissue adjacent to the first side of the contractible matrix and to move

25 from an uncontracted position to a contracted position.

Claim 34. The method of claim 27 wherein the contractible matrix is operable, when a
reduced pressure is supplied by the reduced-pressure source, to develop a gripping
force on the deep tissue adjacent to the first side of the contractible matrix and to

generate the closing force on the deep tissue.

30  Claim 35. The method of claim 27 wherein the contractible matrix comprises a

honeycomb matrix.
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Claim 33. The nethod of claim 27 wherein the contractible matrix is

oper abl e, when a reduced pressure is supplied by the reduced-pressure
source, twodewalso7a gri pping force on the deep tissue &djraiseow/oy422¢ he
first side of the contractible matrix and to nove from an uncontracted
position.to 3 cont cteg go ition. Claim34. The nethaod of claim 27 wherein
the contTat®P% e et ? airsp wheighithe aoméa@ubl@dnwégg@p@sqsgl suppl i ed by
t he reduced- g{ogéy%é;rﬁ,rﬁ ?&&hgﬁgﬁéa& i pping force on the deep tissue

adj acent to the Tirst SI contr 1e matrix and to generate the

I d of clai [
The cont /SR bl e riE Igﬁﬁﬁ%%’r%@?@ﬁ? S e T B .

of claim 27 vhear-siaped bdlscontracti ble matri x conpri ses a honeyconb matrix of
t hernopl astic elastonmers. Claim37. The nethod of claim 27 wherein the
plurality of cells conprise a plurality of gear-shaped cells.
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