TITLE OF THE INVENTION REDUCED-PRESSURE, DEEP-TISSUE CLOSURE SYSTEMS AND
METHODS 5 RELATED APPLICATIONS The present invention claims the benefit, under 35 USC
119(e), of the filing of U.S. Provisional Patent Application serial number 61/109,448, entitled
"Reduced-Pressure, Deep- 10 Tissue Closure System and Method," filed October 29, 2008; U.S.

Provisional Patent Application serial nW%ﬁ%ﬁ%@gﬁ%ﬁeduced-messure, Abdominal
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Treatment System and Method," filed October 29, Provisional Patent Application serial
number 61/109,390, entitled "Open-Cavity, Reduced-Pressure Wound Dressing and System," filed
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provisional applications are incorporated herein by reference for all purposes. BACKGROUND

The pgesent 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, sur§dAFIERARIIILATIONPer 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 traﬁhmww&miabékﬁiﬁﬁéh@&myﬁémm@ ool e ot ke filing ef/stém that
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abdominal compartment syndrome, and infections that might inhibit final healing of the wound and the
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wound itself at the level of the epidermis. A number of deep tissues, e.g., fat, muscle, or
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deep tissue may retract further into the abdominal cavity and subsequently cause difficulties. The
surgeon nB§dUaiebanddd d8psisadd) S PravisieraliBatenilApnticpiipaistabarmbed & (E0%ibH). This can
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to be replaced. Moreover, suturing the deep tissue can at times cause necrosis. If a

All of these provisional applications are incorporated herein by reference for all purposes.

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



complex wound, e.g., a wound that is infected, is involved, the fascia may be very fragile and may not
be able to endure suturing. If a mesh is used to assist in the latter situation, removal of the mesh can
be difficult and may require surgery. At the same time, if the deep tissue, notably the fascia, is not
closed, the situation can lead to hernias and other complications. 10In addition to accessing the cavity
for reentryhikiiey-fe Akl s iRmAVEA Ues (MM arsmy il Y BlR0e.IRsliable, o proyide
reduced-pressure therapy to the tissue or wound, including wounds tha may Be'within théaBGominal
cavity. Thiduitbatinatherabdeminalenviitsdnd mbbrneaticetesendifiliculyiess Tregatigeonr sssusetwveund
therapy,” "{gggéaptggggs& > HErARY:a Qbh a lﬂlm " ravide a number of benefits,
including faster healin ’15%r’1d increa%’edk%ﬁrr%u ati nﬁg?%%/g}rﬁlﬁgont S ?Hlﬁ ‘\fvacr)lu% be desirable to
provide a $yehdematicl weftHaeduetd-freilinetredtuvad ipréssure isatesedoaitihetyaskisg the deep
tissuesn aak iplennifssr Midinzes samalieations. PHEh g e Elracian.of deepisghe or
necrosis. SUMMARY Problems with existing deep tissue closing systems, devices, and methods
are addreSSEepkx iveusids e s deonnddhatng imfstiodsoinreviddsthatiuscemigdimeety fiesieibrd 5
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applying a closing force proximate to a deep tissue includes a contractible matix einy formad with a
first pluraliff Bredpeshuies badiffiewiitnd ma sdwirerrirgecohtitbinvrand timeir§ thicdeo tissue,
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pressure to the contractible matrix. _10Accord|_ng to another Illustrative embodiment, a
reduéBd-pressurdn @ddiier seacsrssing tpsiavity donpsening ih mshrdrsicebls txirmate edlaideep tissue

includes afggtrRCNeN Atk RE) ' irst ity of res and having a first side and
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contractible matrix. According to another illustrativ iment, a reduced-pressure treatment
system fol 25NN @R M fbeiens Aer provideanouhetotbeuefitsduilnding faterhdalingdes a
contqag:tib@lmg}gggg@mgﬂmﬂvgpgqaﬂ(ﬁm&rﬁg%@f apertures and having a first side and a

It would be desirable to provide a system and method that could facilitate reduced-

pressure treatment and help close the deep tissue in a way that avoids or minimizes

complications, such as the retraction of deep tissue or necrosis.



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 corgtagikylg gR@trix. The 25illustrative 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

red.uceq-pressur@}(ﬁﬁéfﬁ@%ﬁygﬁgﬂr{gﬁ@aﬂ}@@&%lﬁg?ﬁg‘g,%?g&%tge@-ggs?Bl&&cﬁ%%i n fig bady cavity of a
patient includes the steézs of: forming a contractible matrix having a first'plurality of apertures, 30 and
having a fiRSCErIRFARY Bhe rsRmsirigsierattgnsthody né thedUnsirslite isbrdizaewithiespibrality of cells
and fshehBeiR FUBRMNB araapeRi R AR QARG Y Fiuthe alnd ufholnelles, providing a
manifold member operable to distribute a reduced pressure and providing'a sealing member operable
to provide %ﬁﬁ&ﬁﬁ’ra&wbéag@vémm beksy BEWAnate toedorditigsts indudes Hlosutaaitiblsmizodiment, a
method of Ry 1 EIHRIG PR PBFRADHE AIROE M PLACAHERIRGIIGS gy step O
placing a contractible matrix in 5the body cavity adjacent the 3 ep tissue, The contractible matrix is
formed withRe8 sty bredyerdnrrssanee Rowreeriplwidly anepled sedhriconivastiblagimyriidedThe second

side beingdgerasid wigj’él@v@@égﬂé@iw&g&@lﬁ)@q@cwﬁt@a@tmgm&urality of apertures. The method

may further include fluidly coupling a reduced-pressure source to the contractible matrix and sealing
the bty cavity witrcqrdingitanpthss dlusoasireembpdimens aneducethpresiantdeemstisstieeclbasteative
embodim éﬁ{lmeﬁqg?? a@m%\ﬁ' e ' [ iRtion that follow.
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facing side. The second side is formed with a first plurality of cells, each open cell having cell
walls. A second plurality of apertures is formed in the cell walls. A reduced-pressure source
15 is fluidly coupled to the contractible matrix and operable to deliver reduced pressure to the
contractible matrix.
According to another illustrative embodiment, a reduced-pressure treatment system for
applying 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 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



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;
PIGURE Sieadiemadicplondisyathanaiienlistalya-ambadineiel 8 cautarphie peths
25FIGURE 6 is a detail ff)a portll?gr\?of the contractible ir‘natrix of FIGUR g; anc?‘!ad:{’g ?élﬁ%%:n@ is a
schematic PRRYdjig avisaling Bembstioncmblarioie ddtonnemats sceboverdliblbodimoaxittDETAILED
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illustrative embodiments, reference is made to the accompanying dr form a part hereof.
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mechanical, electrical, and chemical changes may be made without departing from spiri
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the 10art. The following detailed description is, therefore, not to be taken in a limiting sense, and the

scope of tHclideidly spunbineradused-pesrsute sanyIs eHbespiradtibile mnix RedeeatiggsheI GURES
1-2, a redusRl-pieRs WahdeRBHiRsHR ARgure system 100, which

10 Other objects, features, and advantages of the illustrative embodiments will become

apparent with reference to the drawings and detailed description that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

15 FIGURE 1 is a schematic diagram, with a portion in 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.



includes a reduced-pressure, deep-tissue closure device 102, is presented. The reduced-pressure,
deep-tissue closure system 100 and the reduced-pressure, deep-tissue closure device 15102 are for
use proximate to a tissue site 104 within a body cavity 106 that involves a deep- tissue, such as a
deep-tissue wound 108 in the patient's fascia 110. In some instances, the closure system 100 and
closure device 102 DY RSLBBARNCRIPITHR OATUES TRV I LIS G gamaged 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 20layer 114, muscle 116, and fascia 110. Of these

layers, particular piigetisnds Aieiaiven doscinsing M?h@ﬁﬁ@tﬂa%@e\émﬂsdtfﬁgﬁl&%%f%cg%989&@6“

focuses on fascia 110, it should be understood that the reduced-pressure, deep-tissue closure system

100 and tH& HasiAccamprRERg drandagsithat foamapastdwires. 1Dcso aabodinmatsaneatbearibed putissues
or deap-issuRAAEdEi A3 LiaUIe AR isSiRaH R WA HBEHAsHR HAnib iy AiaR e ves @

laceration or incision creating fascia edges 118. It is desired to close or urgethe fascia edges

together witdtteisHPRstEaenis mar he hilized and shad lneivalksemnmtisatcaecbanitabslestricaumedmutual
exclusivitychYRRRI eRHgL T e REAUSAGR [ARRERRL ARRHIELIIR BEibd 1D iiR(GHEY. TS, |

is desirable tg clgse_ or apply a closing force on the fascia 110 by 30 proximating the tascia edges 118.

As will be BESS-5E ROt gsERsary tRechebliothessrakiierbindbe priite peastiva the daviedingatsf this
lllustrative Rt MRISAEIRG deseiASRoRARPHLA AT IIRTM AINRIERE Bl Ose skiﬂé‘dtmscﬂ%f“s”a“ve

embodiment, the body cavitf\{léLOG is an abdominal cavity and the tissue site 104 is a portion of an

abdorinaPlontéfidoHo 188 dirtailed desrantinn s therfoipaehiadiedekearim abmiting sovsdirng dien
wound maggesrt wlilizing Ve AR BRI AN UBER BTURLIDPHIAGY SIS L 00, it may be

desirable to first place a bod -cavﬁéS dressing 120 on the abdominal contents 122. The abdominal

contents 122 pro Bfé%\fﬁgﬁBr IGURED d R84 feREgsRyre deep-tisyye plogyre vgmirGingiic20 may
include a neivadbereabeengResHAles saNlald JasmbaE |24 1058 EncaRuIRtifgaugLs gl the

body-cavity dressing 12Q may be formed with fenestrations or apertures, such as apertures 126, that

allow fluid BT WEeeTRR BSHs-claiye ro e ifend therredunsdspressiyeddespitigsue Glasusetsts fisened
with ssnonteglagsest aapihiakiae a discreindlaplinggh LeonpeaRass1 JhmBogysioulty gigssing 120

is positioned on the abdominal contents 122 and refer_ably positioned, at least in part, into ‘one or
more of thESXr=Sc il tissue wovad 1084 N Bsaiadd 8. closwmedingieacedthmay then be

disposed ¢lesaiagerhb ooy LRVl SIRSENG:A 26715ty HIGERE D iRt e e tRtiR Shgwa in
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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.



15FIG. 1) the fascia 110.  The reduced-pressure, deep-tissue closure device 102 includes a
contractible matrix 130, which has a first side 132 and a second, inward-facing (patient-facing) side
134. The first side 132 is for placing adjacent to the tissue layer, e.g., the fascia 110, which the closure
device 102 is intended to close or urge together. The contractible matrix 130 may be formed 20with a
first plurality of angrsamdstRdvousbRAMIAHNEPIRTE Rieku LG RV IR
apertures 136 may take any shape, e.g., slits (linear dpenings), recta}ngu?ar openings, Irregular-shaped
openings, BISuerfie d9dtis amaeianeden sbdamipplcostanss Watonthtuissiy plocéihstotctmpartments or
partial coraaeAtSofiOPEN 4R3d-ARILIR SREANIBMALIACINAZINE datdtonany porton o
[

the contractible matrix 130. The first 25 pIuraIitd of apertures 136 may be in fluid communication with

the first pl SRS deirstissae Aloswswrsianr 80 RERy the dnsirabile t0idjref plefle 4 Bedyagvity formed with
cell walls 146508 MONHHEAERSEEA lify of i ’ Is
delivered to the c:gontractible matrix 13&% éﬁgﬁgp%é) fﬁi%ﬂﬁéﬁggﬁtgﬁ@%ﬁ |§xv‘ég?8ee?8ré§§ﬁ#{§
reduced. pFB%?BFb’ ?Qéfg_t@hféﬁﬁjﬁlﬂﬁbzﬁrst pluralit.y of 30 apertures 136 to provide the gripping force on
the fascia 110. ThaapRBnG e LIk ,iﬂaﬁ,&%%ci?o&.laah;fﬁﬁg%_ﬂesg}sgalla{8§?ﬁqﬁi be

own) through the

supplied to the contractible matrix 130 from underneath (for the orientation

body-cavitPErbsSilef1 Jde sackepsylatina ey eas i shedioditmaty Zsessinigrd 29 mmayrherfioned 4t he
gripping foraR AR AT AP GIRALRS SR S aBLeRRY ?ﬁ@%@éﬁﬁy%ﬁ’&ﬂ%%ﬁ%ﬂﬁ’é’%ﬁ%&gf{?pi”9 force

throu?)h thgﬁapertures 136, the reduced pressure also urges the contractible matrix 130 inward, i.e., in

the difectidfesHbe By AheReds ity drasirer Rimas befarmed netoened-adhsreat gopsdhast the
reduced-prasaiRcRee BriisePiRpUR ABYISE TR bANIRMIY IYesdmYarD BY AR HETINRGAS in a

direction tggt would pull the tissue, e.g., the fascia 110, towards the edges 118 of the tissue wound

108 for a ARARSYERLECRIERLS. H@ﬁl@r@?ﬁé@ﬁlﬁ%@m% lsasida nod,. inle vre RIdDeEiobibSsure acts
on the corgrastiie guatix £R0, R renisasiRR MRl QIPRINGA3ciRL 10 2R S hRRgRs from 10 a

non-contracted position to a contracted position. In one embodiment, the contractible matrix 130
includes cEIfPRed s adiacentbediycanintideraripec biivst underaragh(fardhe aréentatéonehiover bf the cells
move LI0SEIG 19nReaaaiher nder the influence of reduced pressure. Because the reduced pressure

on the first pIuraIiP{l of apertures 136 grips the fascia 110, and
e reduced-pressure, deep-tissue closure device 102 includes a contractible matrix

130, which has a first side 132 and a second, inward-facing (patient-facing) side 134. The first
side 132 is for placing adjacent to the tissue layer, e.g., the fascia 110, which the closure
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

6



the reduced pressure also causes the contractible matrix 130 to contract, a closing force is
15developed and applied to the fascia 110 that urges the fascia edges 118 into closer approximation.
Thus, the fascia 110 experiences a closing force and that causes the fascia 110 to be closed or urged
into a closed position.  In one embodiment, the contractible matrix 130 includes a plurality of cells,

e.g., cells 138 that splacivelyaelines fi . o reduced pressure is ied, When
20 reducecli) frlessure IS agppéli%d to tﬁe?e#sﬁ%%@%%%qg%@%%ot ervise %1%\%%%%8 ﬁ%%%%%cond
volume is d flneeepuespniadebyaserisvtame is less than the first volume (Vi), i.e., VI>V2, and this

change in volumeg| ' i tract rein, “red essure” generally
refers to a pressg ﬁg@@%ﬁgﬁﬁﬁ%@%ﬁﬁ%&rﬁﬁ@ %g%%ﬁeesd gq%ﬁ%&é?i%eﬁengucsﬁgjected to
treatment. I?_Fﬁﬁﬁ%@t%&%ésgftﬁ @?é@ﬂ@@d@ﬁpﬁ@m B \ithwardess.thathihdimetiopshern pressuves at which
ihe pafientiadostledndIAUNGN SEL CRURIGEUIR RS ISRdensdudiaslalcqugssure af

the tissue site 104. Unless otherwise indicated, values of pressure stated hereirare gauge Ip))ressures.
The maniféituelesusedesdogitiih thdteroativedyifiimosgioximbeaitditied redueatirprtienuhet woshitissue

closure deyiPdDasubIcLIs MERIDALe 18, G HAUYAEANLA 8P G SR AORBIANRIflS 44 may be

supported by or be disposed adjacent the e 13 e contractible matrix “he term
"manifold"depleged Kershiquresemy detortisia dopumdedar KAucAs ththatlisplquitieureaassist in
applying reguicgsta tyey | na.flyi om.the tissue,site 104 or other
location. The manifgﬁ%ﬁﬁﬁﬁgjl%?ﬁg%ﬁgggp S %ﬁﬁqg}%@\@ cI: %ﬁ%e ss%}ra Egt(?ﬁvﬁa?y%htaﬁlgtea étorrlgute
fluids Provideenteoatagiehpratidrdmalsenireciedrpositiie Imantfordbbdimite theaevfutdctiblemagrinclude
a plurality ot dlayichanpgls gy Int [ istribution, of fluids. The 5
manifold 144 may be a bioco?ﬁp@)g%b e iﬁ%gﬁgt%&gggﬁﬁ%&%e%%@% ?;lgt’)c%sriﬁg?:tg\rﬁith tissue.
Examples Bexpipiefithe £8lls sorecalers: v vt anetherionleo dvded uhacholreducsdi praseimments

s, get T B e € B R RO i be poro

liquids, gels, and foams that include or cure to inclu may be porous

and may H&Gwediesrbprersara alfucaases|thel epntrastblaymstni 109 toareniateiurelpring faredslar
biological geplicalgani-ppi-arPadiment 1he man h]4e4ﬁ%<§apé%{g’é§51ff%aiﬁ@@%§@9“des a plurality

of interconnected cells orﬂ?ores that act as flow channels. The porotis foam may be a polyurethane,
open-cell, BBk HRSHIBarhhy theddwia ldAu=parieacemactiasingafortactodabiab pausestibeCasuie pid)

IncorporatgryRficRABLYHARISd }'I%aasclg)g&p{)@m%ﬂments might include "closed cells.” These

closed-cell portions of the ™
In one embodiment, the contractible matrix 130 includes a plurality of cells, e.g., 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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15manifold 144 contain a plurality of cells, the majority of which are not fluidly connected to adjacent
cells. The closed cells may be selectively disposed in the manifold 144 to prevent transmission of
fluids through perimeter surfaces of the manifold 144. In some situations, the manifold 144 may also
be used to distribute fluids, such as medications, antibacterials, growth factors, and other solutions to
the wound b ang ekl d%%- Qf0RYe Rk AR EUAIRSI N ddappart of the

i [ [ %y rophilic material,

manifold 144, such as absorptive material, wicking material, hydrophobic material,

etc. A seaﬂﬂfyhf‘ﬂ‘é?ﬁt@%@%fgb’ééwlé popsthosass thptedingblss fhfidseptwdgedavinnd 06 and
provides aroienewtiers TRl ANAMAIRdILUIAIELP AR MR ARTR TIRPHE IRSHIG. Y SIEMI DR 0 hold
y Sverth

reduced pressure within the body cavity 106. The sealing member 154 25 may be a ¢ 4eis also
used to selq% ShERTEh Rt s haE atniatssertBectsd e inwagveatinyibinsiosing fleidsWHik the sealing

membr 1ahaRIORIMRY Bea B sEmbReREAR thilR SEAlNE OURELRAISEERRRE Bl

maintainin%a reduced pressure at the tissue site 104 after installation sealing member

the body-c SR obnmme e mepiiald A4 FriBRlRd® avithgub Eraithsicinl desieeschap baore midrmaled
from a SIllmﬁéﬁ%M&%@m{@M@Paﬁ%&b@&ﬁﬁia@fME %98%‘&%%3)%%&@&%%@1’ §ér§ﬂ¥.t?§s2ue?gr e

biocompatible material that includes the impermeability or permeability characteristi esire

with a tissﬁ@%?é‘%ﬁé@élﬂﬁ’é@%%ﬁ@s%oa@éﬁhﬂé' ude o igevidecholz. flow chimoddsallihg member
154 may fuitieolaclud ey BUBGRIIEaRIIARNBIAAA0 S IMICRAN IBEMRPI T O g patients

epidermis 112. The attachment means 158 may take many forms. For example, t ent means

158 by imAidiRLsehionparienies dinipeigab anplicatianndmeamembadimentothemenisoidn 4 e
sealing me/porsd Faif QYIRS 2 PRAHIMAYFiBRALONE AANEHYSIRATIRN RE Wgrgipplied and

covered with a releasable backing, or member, that is removed at the time of application to the patient.

A reduced?Buslsre iktarpiprsfeomeman he anokymesthare: avn-eelly eticalasiid doemhsushating member
154 to proiiaeskiaeshnsesrmARimal s saanwembeid MoaRbia o anRldd and thereby
[ may be used for t

to the contractible matrix 130, The reduced-pressure interface 162 1 i$ purpose,

but other adpberfmpodirents rmaght pegludesinecdreeline e Fisselishrsatierlt pationy, of the
reduted-preaseskl deivesvsandpitbee isflagedid 'iﬁﬁﬂ)ﬁi'}teff%im&q{gtltﬁﬁldig Bl Eive

embodimeny shown, the reduced-pressure delivery conduit 166 is fluidly coupled to a

reduced-pfASERL sllsrcd et osadeerdla meatibsrealtively disposebinthy masifalddd4tts amigatrange of
reduced b asRuicsofl NBidMRR MBAH GGG TaPHRA0 D %z!i‘t%f%lﬂ Phe WH%H%%‘@%?%BB@ Eg@_”&tge

reduced-pressuyre source 168 may include preset selectors for -100 mm Hg, -1 g, an

mm Hg. TRETHAlELY sraxalse beured otistityie Shvidioiserh asmadieationalantibacietnlsgrobitckage
alarm, a |qfakwge aldrome!s81aURI YA Natl THE IR RAPLSIRY FORO W1 B8 SUF RS 35

rtable
sourgﬁ, wall, smgce, or other unit for abdominal cavities. The'reduced- 20 pressure source f%lgpmay

seleélivelyHent B Melydedas Pred the maaHoldd At preck asabsoriiveonsiesialireidripganstetalyith a set

pattern.  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.



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 deviee; a
volume detection system; a blood detection system; an infection detection system; a flow monitoring
system; a filter; apg N(o]Y ; representative deviges 172, e.qg., the fluid
collection member, Enga%?[g{eglf@frﬁggfigt%%%fl%?tﬁr%eﬁgﬁlggﬁgg%ﬁ%ggﬁ%eeaﬂﬁ.ﬁ—Bor Seefgﬁ%ﬁéc, a
reduced-prEaUDEdsErber ko4 Harkke paticns - ppidermis 462 CBheG@ avkpéntindana fif® nmemmber that

includes ongy fBRFR.H6FexaifIane HouAaR Rkl Ta A RGYADTS IdTomGrienng a9
interior space, Multiple devices might be included. ere uceH—pressure, (Yeep- iES06 ER5Sure
system 1080h55erlIBR MRS dedoe R Ry RRtionwfitkefsetiagimenibeadditionptoededhieed-pressure,

deep-§ssupnelafibiie SFeThaARIYIFE0 RAURERs RS ithin.ghe bpdy cavity 106 and at
or proxima%?ﬁ Q the tissue site 104. The reduged-p%‘sas %gg)?lﬂﬁp %%é%gﬁa%éﬁ% X\e}\%%in the body

cavity 106 BSKiP & theedse hat isoemevrdidhs tioe eéanplishtibadoitbe pesieniates, or other fluids.
The reduced pre%%@@&uﬁlﬁ,@&@%‘t@@f&&hﬁbﬂ!%ﬂﬁ‘&fﬁd&#&m@%?@f -I{{Lglgea%aéﬁe%ft% Yund at the

tissue site 104, the growth of granulation tissue and removal of éxudate$ an rla may ﬁelp to

promote hiSAHRS MEReLita4 e pioridaapdursditessue onubréuiveatingureambbe Ifdsare sietiz04,
reduced pressferi ey R USSP B e HRC Yo Wit ok ti%@%‘%’ﬁ%%eﬁl%%@r%@s&r%“@%%%é E&

transplanted tq another tissue site. In operation, after the body-cavity dressing een

dispdZed WRiRGHSeAIEy Bis RyROt dhiét aterennrasches deasinksb dsrerds Fopexhmplaiinedepressure,
deeIO'tiSSl@rﬁi@@iﬁﬁ@rﬁ@H&‘%ﬂ%ﬁ]ﬁ%&é@&%@%@é@é@%&g&iﬁmgéﬁcﬁﬁﬁﬁgﬁﬂ[ai% Syg, closure

device 102 %‘gig llmderneath (for the orientation shown in anifold 144 may
then be 157ARLRIEd o lihEhe dinstatiig ambodimansghosue Broxediedtoriseuredlotiverprassinie,

deep-tissugs6RSMiRIBCMEP1 2o I?@dﬁ@@dﬂ?ﬂe@ﬁf@%ﬁé@‘iéﬁw then be disposed on the patient's

epidermis 112 over the body-cavity opening 156 to form a pneumatic seal over the body cavity 106.
The reduced-prelBErEIHESHRIESTEE SOy ceel b8 inpy accommadytoe widktrageofredsealing member

154.15he fnguieeek DERSHIRHHP MR 166406 licfly &Qé‘ﬁiﬁ%r?ﬁj%%%%}gg@%%“%ﬁé" 20

pressure inﬁgace 162 and the reduced-pressure source 168. W ere préssure source

168 is actiIHEGItRESTIUE SQHTpr s e inelmderBreseiraelgeiarrefon d L@ chmr s 1id i elimeg comtiuit 166
to the redusednpigssuEnIiReA-bRAANE hEEDYsOhS M@lﬂ%‘g“é‘rﬁﬁ%&? dg?%l%er% ceaprassure,
the reduced-p

deep-tissi)zog osure device 102. The reduced pressure experienced by réssure,

deep-tiss LY adepkagealama. oo mbattatyde: pleseu Ehedsdpoidspressiosuiaitimvléd 102 to
orip the fassiar 4% e Werbes\Rlalince! GRS ARILIRSATIARL.AS fhe fefluged-pressure,
y

deegt-éissue closure device 102 contracts, a closing force is experience e fascia that is

directed tBWSPHE SRvTes 08 dageselenti vevedplivemacupetantimessan anstiynittaapiessuet) dyhantlosing
force experantrd dyptesaise Wtha g&\@gg,%q without the need to puncture or wound the fascia 110

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.



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 reduced-pressure
treatment in the body cavity 106 and may provide reduced-pressure treatment to tissue proximate to
the tissue site 104. Referring now to FIGURES 3 and 4, another illustrative contractible matrix 200

is presented. Th Ihje I has_a first side 202 and a second. inward-facing, side 5 204.
FIGURE 3 rese??sgmqgea}%g? e zcgegig'ﬁ?é‘t‘jﬁ sﬁ“ﬁr%%%‘&ﬂﬁ% S OBSFPIG IR R Yl AT 98804,

The contra®iefOR g fasaa hhgy eaddiibin theereddoabgrpsansyidecpapsutisdosuetasytensysgigm 100 of
FIGURE 1 hi icalar i ive embodiment, the contracti trix 200 is formed with a solid
e S B R e O TR

circular shape, but numerous apes, suc Iptica
arcuate shisee fetad AdulBherdyscdipresnay beaisedt HayTbednstiaide P thé halgeatragtiole matrix

200 has a firgtplueadity Rf aRerg4r r there through and that extend to the secapd,
inward-facing side 204. As showr?jisrlll% g@g‘i@@’e‘grg‘%?a’?;ﬁ%%gf %%?rse%%a}gsfo%%&&eﬁlﬁ?h%s%nd,
inward-faciAgeRdePPBaurE aBaycHHcostiashetictgrofntbltsf 208 thambtiiswal InAhe ciseotallsd each
have an apgstig 2983 h AP | ach cell wall 210 may. have one oy more.apertures
through the cell wall 210 16 15fgrm a s%@%%ﬁ?ﬁ%ﬁﬁ?%%aaﬁgﬁ%%vglna 558&%?8 ?ﬂé 2%%8ﬂﬁ%ﬂ¥ality of
apertures 12lp 18 piemate hegling, Jnithdzsititaisomofe mmbooimisdt othepidedlityivf Gelie 20thenay be
formed as{iQpeyreTR CRIR.CENIRE 9!![3511 h of the first plurality of apertures 206. Referring
now to FIGURES 5 and 6, anotf?grglﬁlﬁ%{ratl ege%rr%gé)é?rﬁg% 3 a%o%li%@}b g%ﬁ% ?ié’@b@%{ B?esented.
The &8ntrdEptstedanrk BuBpirjeddseethiartissvediteed-pressure, 20 deep-tissue closure system 100

of FIGURE 1. Thg, cpRitagtiplermati ] first side. ot shown).and a second, inward-facing
side 304. The cont%f(;:%tible.rﬁatrix 30%("%%&?5‘315 t%réégrrfﬁul%} g?nnbdds r%sgﬁft‘?'sl 6%4?&?/ an oval
shape thaf#4&d e aadpdissanigheabdbntitabeonterdeiBk thatcdeed-prsiiloe Jeeprtishueitiostrthe
central opa@mCi@@Jle%etﬁ ' -facing si 04 of the cantractible matrix 300 be formed
with a pIuraIit;l/ of cells 25 308%?@?@%%%%%%@ ?ﬂorgge?ff)ehﬁagﬁ%gsfs&?nce%s ?ofé’ﬁc#}lg%&qﬂfactible
matrix 300'BgImet) Hentheeetation shoatomFiG. thetv feality b @<llbe38niTold plidratiy tfencts 308
may e formedeavaPiHE YR t lls 312. As with the embodiment shown in
FIGURE 2, the plurality of inggéégrﬁgg@e%ggeﬂ%gﬁéaﬁf%(rﬁgé%gofﬁerﬁg Wi %ef%sr%rgﬂg%erp é%bsésﬂﬁres (not
shown) to 9w e dsydemh 403 fehrypestimganemdsr I0RefeyrihgnrimdispFIGILIR EhE patithis dhideeative
embodimenbafa cartRatlS | IS, The cantractible matrix 400 m usgd in the
reduced-pressure, deep-#gsu\éﬁgtég%ﬁg %yl'zstgr%s&%ggf éﬁ&lﬂﬁﬁcfe qih%v?:g{r%?a%cotl Ié:arwg%/rit&ﬁoﬁr? this

illustrativer<SHasduiFaenTesinisriang bk mshelbevandrhaéds fivet phatidithaf wpthrtseekinplfdhiego from a
e SRR S T O R
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

10



In an alternative embodiment, the contractible matrix 400 may have apertures 410 on the first side 402
but no corresponding aperture on the second, inward-facing side 404. Thus, the contractible matrix
400 has cells that open only to the first side 402 and may have apertures 411, which provide reduced
pressure into the cells. When reduced pressure is supplied through apertures 411, the deep tissue is

gripped byréig-RRGHESRR AL ARENING ﬁ{g%&Wﬂﬂégfﬁ%%a?r%&gg%ﬁge -%)S{%srsﬁ;g Ximity causing

the contractible matrix 400 to contract. A humb Ifferent substances might be used to form the
contractib[ESRHERFH IBBSIuRIREEe do thetspie sitatHé 200 (FIGURES 3 and 4), contractible matrix

300 (FIGURES Sramfhginthapentiies aatir A0S HRE A Dialag I iple rppiractible

material 15 is used. For example, these contractible matrices may ormed from
flexible, thBiFREEthsTiBetaatmpdblemplex 206rhas ol ficsicside BRrndrre)osiidonend g eide
Moreayver,2anumbyeRref slifiaeniGal ' fatiiizes | tractible matrices. For
example, the possible ceﬁ%eometrie%?isgglggeﬁ%?ggc%mb, rou%%?%%ggﬁge?ﬁ? %&%%dg%ag%ea?mg
gear-shap¥decaid, dike penirckible masdy 780 mmexcbausadibishn cadeess-Pressuratelieptisn@0 which the
contractiblg snaksigRs-aa forrad araterabauaidhad ANV ope Mlustrafl
embodiment, the contractible matrix m%gieﬁf%&?rﬁ%ﬁﬁﬁ%ﬁ%%%ﬁgéﬁﬁﬁ%%@?ﬁIct(ﬁlz %%E(I:}ég%es

honeyconBE ks fremsdvaith gise idsiieuberrmiare, W ifaufesrovisother sbepesy sisdilys theone

embodimenpiie rapestibla R e QAR R REplR f cGRDUIA R AR pember that
has a§ertures for gqﬁ*&?érés]the tissue and a reduced-pressure 25supply interface.” ~ fn anothér

illust!Rtive H GG efdbasaptiprt rmstinaBdas efisst pbrrakiyef aperpkest206 fstoeder (TPE)
that allowsHgr expRapsi RN CRMFRCIORIRADSAYiRiana -@ﬁb%ggr%% gwg;' pﬁ&mﬁ%’@ ,5? o
| u .

while holdin]%a fairly constant dimension in the z direction (co e page on

this embodiPhiaiithef csHe308nrtermetkosths agaeadeinvardrigeingsite 204 oBarir celh afittial)
concentrajsigkiinereeliesienabaninie 1y irertionss Aeeal vabe s AAAHOR Al MARe add
e

to prescribe the pattern of collapse. Alternatively or in addition, streng ing members, e g,

filaments, SiLP BE A deRrheeib walliRdeaaryibardsinecymose dnetared ifaough. the aekbtvel 2l tative
embWimqnhﬁ@%@@Mqﬂumﬁty@f%énayepsaQH%&g Ying éeéﬁﬁargﬁﬂiﬁﬁg%% %ﬂ'@squu% erial
m tible matr e e é

that may have an additional film on the contrac Ix on the first side, e.g., on side of the

contractibfe AH% BRI AN dlustrtiy emekedimsnsnihesphwelifviof aclle 20%mmpidis. fomed adternative
embodimidh Gl Sefl Uil P I IR SFXESUASIAS s iRggLre by ulilizing a
sute.

pneumatic element, or device, that contracts under reduced pres us, for example, with

reference to FIGBP%E"’?‘}%H@%(&&F&@&E@ it 19e anodher ilnstntinsemiw dimeatnofcaferntractibleality of
PeumatiG Ly ss HiSchRceRRaiHiRaRL LAk AR AReRR IRl RRdLEARIGRsUre: As

reduced pressure is delivered to the chambers 10 formed from the first apertures e chambers

collzise AFERHFIESLORGRFHsEHY HPRf FIAIBESth&hprenastiblaenitds adhasitAist bideitnoach
Lnnsctjz? ?2 Jﬁawdﬁgé;unagﬂifgésﬂ&%ﬂ%ﬁferﬁ@mggéieé Hoa fasrlaibeHb RASIDG 30HHRREAPpSEaNsACts
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 interéellular
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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Although the present invention and its advantages have been disclosed in the context of certain
illustrative, non-limiting embodiments, it should be understood that various changes, 15substitutions,
and alterations can be made without departing from the scope of the invention as defined by the
appended claims. CLAIMS We claim: Claim 1.A reduced-pressure, deep-tissue closure system for

applying a i roxi eep tissue, the system c ri%in : ntractible matri_x for
disposing Sﬁﬁgﬁﬁﬁ%&ﬁ%@ %?Sisgu%} gigngd%?rsnae rvs\ﬁ ué%r%’t %ﬁm Y é% gg%?%arte%o oglf_?rst side of
the contradtiBlieideat0 toarspndnipnisiddaipg sidityt 04 ofithe contmatibis magih 4(he\ pleaiidy of cells
comprises rtur ncﬁ from the 10first side of.the contractible matrix to the second,
inward-facﬁgr%i egt?fa%éep%%)%(rﬁa?clti %yncg r|>e<?tvv %rﬁeﬁsr? q%er%fé{%?ac 5 eufﬁgfﬁxg;loe{ss ?Héeﬁ)r%lins%lae and a
second, intkeiepfacing side, wherein the plurality of cells have a first volume (V1) when not under

reduced pressurg agd B.HP V2).when nci rreduced pressure, wherein 15YJxV2; and a
reducgd-pressurg sou@gﬁg%?g %:%lup el(?giﬂ(te(?%‘fht(}é\{e c%orﬁ{r%gcc: %fg %%Jlt H§<‘§rg)e oap}le%%?ea% ‘é‘éﬁ?&eriroe ced
pressure téeHarsictigedod leutmsti¢erresponding aperture on the second, inward-facing side 404. Thus,

the contractible matrix 400 has cells that open only to the first side 402 and may have
apertures 411, which provide reduced pressure into the cells. When reduced pressure is
supplied through apertures 411, the deep tissue is gripped by the apertures 410 and the side

10 walls of the cells are pulled into closer proximity causing the contractible matrix 400 to
contract.

A number of different substances might be used to form the contractible matrix 130

(FIGURE 1), contractible matrix 200 (FIGURES 3 and 4), contractible matrix 300 (FIGURES
5 and 6), and contractible matrix 400 (FIGURE 7). Typically, a flexible, contractible material

15  isused. For example, these contractible matrices 130, 200, 300, 400 may be formed from
flexible, thermal plastic elastomers (TPE); thermoplastic urethane (TPU); silicone rubber; etc.
Moreover, a number of different cell geometries may be utilized in the contractible matrices.
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

12



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. 20Claim 3.The reduced-pressure, deep-tissue
closure system of claim 1 wherein the cells 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 pigalishab anei gl iy GRURI " BB BLGRIR Copiam RN g gystem of claim 1
e

wherein the contractible matrix is operable, when a reduced pressure is supplied by

reduced-pFOBLERI RIsURsEIXgRR e deTang psing ddheonuplintid vegthass (@ BUjamertrial thetfimayside of
the contragtibiesmalitiansl IBNHE U BAABIORIARIeH RASHAR i cantracted asilpn, Claim

6.The system of claim 1 wherein the contractible matrix is operable, when a reducéd pressure is

supplied bPHErFERlswatHR3Q0 f EHaHRES. dEbesopra onippemdiiustmitkexmapléssue adjacent to
the first side of the, GqrieRtil o eAIbAREC EORMAIP AR RIS IORGRRR 10 deeRsspe. © Claim

7.The system of claim 2 wherein the contractible matrix comprises a honeycomb matrix. Claim 8.The
system of 4HFS RipsHEmby 8 tiiFna amneumatioclameptiseslevinen it eonsmeatrindirthehmeplastic

elasto g‘:g@ggﬁ?@ FiRis; forstemalecam RNRGIENdRe PRI AL GRTRTFSAPLY IR 9T e
the top and bottom to form a plurality of pneumatic chambers. The second apertures 411 may
remain open to receive reduced pressure. As reduced pressure is delivered to the chambers

10 formed from the first apertures 410, the chambers collapse and provide a contracting force
inward. Other pneumatic devices may utilized, but in each instance the pneumatic device
preferably grips the fascia without causing a wound and contracts under reduced pressure.

Although the present invention and its advantages have been disclosed in the context of
certain illustrative, non-limiting embodiments, it should be understood that various changes,

15 substitutions, and alterations can be made without departing from the scope of the invention as

defined by the appended claims.
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Claim 10.A reduced-pressure closure system for applying a closing force proximate to a tissue, the
reduced-pressure closure system comprises: a contractible matrix being formed with a first plurality of
apertures and having a first side and a second, inward-facing side, the second, inward-facing side being
formed 15with a plurality of open cells, each open cell having cell walls and at least one inter- cellular
aperture pgiagNggmed in each open cell of the plurality of cells, each open cell having a cell wall

extending from the first side of the contractible matrix to the second, inward-facing side of the contractible
matrix, th e6kisetible matrix for disposing proximate to the tissue; and 20a reduced-pressure source
fluidly coupled to the contractible matrix and operable to deliver reduced pressure to the contractible

maitrix. C@imil L. The reducrdoarprsidiee lisspeslaruR systeysehadainppl mbereissthe epasractible matrix
is operable, when a reduced pressure is supplied by the reduced-pressure source, to develop a gripping

force on MEHBRIR A EEERIS R TSV SIGR 5P R SBractible 25matrix and to move from an uncontracted
position to a contragiashResibdd nfatailtdiZlikbesiad peetdprestie tisspiagiasure system of claim 10

wherein the contractible matrix is gpergbl 3 Wfé%n a.reduced pressur%'s su}ef?l]iefd 5%/ the redﬁed-pressure
source, to develop a ghﬁlﬁi%éofé?s B RSP A U HHE SRR AR 1R 8 BRERRHB. Matrix and to
generate the closing forcenpqirike tissue. 30Claim 13. The reduced-pressure, tissue closure system of
claim 10 wherein the contractible matrix coiﬁgﬂses h] neycomb matrix. Claim 14.The reduced-pressure,
tissue closure system O ST IBRINSEAPHE EbhYatibie matrix comprises a honeycomb matrix of
thermoplastic elastomevefelaisackbor e igdiitrd-¢iressucentisie slogoeusystameokalaimiold thberein the
plur%llty of first side of the contractible matrix to the second, inward-facing side of the
contractible matrix;
wherein the contractible matrix has the first side and a second, inward-facing side,
wherein the plurality of cells have a first volume (V) when not under reduced
pressure and a second volume (V;) when under reduced pressure, wherein
15 V>V,; and
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.

20 Claim 3. The reduced-pressure, deep-tissue closure system of claim 1 wherein the cells

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.

25 Claim 5. The system of claim 1 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 from an

uncontracted position to a contracted position.

14



cells comprise a plurality of gear-shaped cells. 5Claim 16.A reduced-pressure treatment system for
applying a closing force to a deep-tissue wound in a body cavity of a patient and for providing
reduced-pressure treatment in the body cavity, the system comprising: a contractible matrix being formed
with a first plurality of cells, each cell having an aperture extending to a first side of the contractible matrix

and a secapghaperture tReX{SRAING Q352 GPREeiNWR ddReira Bidm atthes epriEatibimenatrix, the
contractible matrix for disposing, proximate to the deep-tissue wound; a manifold member operable to

distribute a redJEERCRILNEHTER 1S SHRRREBYSheSSdHe <hre s M ARPESu HISHE Y6 BN rBE AR 1¥Sfber and

to the contractiblg maubepthsstiediusatnresgidrasoumkesfoneebyaripgviedhass RrRSsUentedRapanifold
15member and to the contractible matrix; and a sealing member operable to provide a pneumatic seal

over the body cSWRNEIART 27 PREFERISM Epressure treatment system of claim 16 wherein the

contractible . atrix is operable, when a_ reduced pressure is supplied by the reduced-pressure source,
o celop A Tping 01T TR0 A IR TE TSR BF SR R E SRS anclt
move from an upeenkracted 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 reduceédipr@ssure sbhcystendelelama? grippinig oy cerameatidéemdissueagjdeen tokgcabside of the

contractible matri>a<1 %Qd },c% enerate the cl sin% force on the deep-tissue wound. 25Claim 19.The

m moplastic glastomers. . . . )
reduced-pressure %rea ment syg &M O Siaim 16 wherein the contractible matrix comprises a honeycomb

matrix. Claim 9. The system of claim 2 wherein the plurality of cells comprise a plurality of gear-

10 shaped cells.

Claim 10. A reduced-pressure closure system for applying a closing force proximate to a
tissue, the reduced-pressure closure system comprises:
a contractible matrix being formed with a first plurality of apertures and having a first
side and a second, inward-facing side, the second, inward-facing side being formed
15 with a plurality of open 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, each open
cell having a cell wall extending from the first side of the contractible matrix to the
second, inward-facing side of the contractible matrix, the contractible matrix for
disposing proximate to the tissue; and
20 a reduced-pressure source fluidly coupled to the contractible matrix and operable to
deliver reduced pressure to the contractible matrix.
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
25 matrix and to move from an uncontracted position to a contracted position.

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.

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

matrix comprises a honeycomb matrix.
15



Claim 20. The reduced-pressure treatment system of claim 16 wherein the contractible matrix comprises
a honeycomb matrix of thermoplastic elastomers. Claim 21.The reduced-pressure treatment system of
claim 16 wherein the contractible matrix comprises a material having a plurality of cells and wherein the
material comprises a plurality of gear-shaped cells. Claim 22.A method of manufacturing a

reduced-pIgsaure treatmeni-avsieNpiedsarpiiiRgea RRlasingiaicertola daentiasm ihadaty@miity of a
patient, the method comprising the steps of: forming a contractible matrix having a first plurality of

apertures, and PR COMRESE BARFYCOmd AR isHRARjasifec st B tractible matrix for disposing
proximate to the deep tissue; 10providing a manifold member operahle tg distribute a reduced pressure;
and prov%m‘&’a?éealingTr]PH%Fﬁ%‘é?eng%tFéB\]éetélﬁ?B?/ﬂ8SHrBr?éﬁfﬁ’ﬁt?ée %%éﬂ“o MIFERERF & kﬂf&}}%ﬂ%rein the

second, inward-daging sipaseftbticoniraciyele-smaped iseformed with a plurality of cells, each of the plurality
of cells extending from the first side of the contractible matrix to the second, inward-facing side of the

contectildleaimatx. 15 Glasadu23iTjressoethadoiamasyytactdivingppl yadycetbgrastitte treattogntisysiem of

claim 22 Wherei\rglgggdsecggd inward-f i(r;% sid§ of t?e contrgctible mat [x is formed ¥vith 9.5 ond

. O vity of a patient and for providing reduced-pressure treatment 1 5]
plurality of apertures. Claim Ex.ﬁe hethdd of manu acPurlng a%e‘a(lijce “Bredslire fredtment system of

claim 22 whereibddhecastgndeinyseeoh-fagingiside of the contractible matrix is formed with a 20 plurality of
cells, and furthe being (ymed Wit sesend Al of aaeriyes; pd whersin e scp gf forming a
contractible matrix comprlseénf%)rmlng?ﬁe contractible MatAx tom a honeycomb matrix.
aperture extending to a first side of the contractible matrix and a second aperture
10 extending to a second, inward-facing side of the contractible matrix, the contractible
matrix for disposing proximate to the deep-tissue wound;
a manifold member operable to distribute a reduced pressure;
a reduced-pressure source fluidly coupled to the manifold member and to the contractible
matrix, the reduced-pressure source for delivering reduced pressure to the manifold

15 member and to the contractible matrix; and

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 contractible

20 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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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 25 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. Claim

26.The mgthprhaf mangfactuaing & pedyerRonRieSHIR JERat e olsisieNy pE St Lombargblethe second,
inward-facing side of the contractible matrix is formed with a 30,1:ﬁlurality of cells, and further being formed

with a second plaf&iySOFEpsRt AsRats rstRs AR of fsth iy SbsrritbBasEiix comprises
forming the pluradifypefsesipas it winkitofapad-shaped cells.

Claim 22. A method of manufacturing a reduced-pressure treatment system for applying a
5 closing force to a deep tissue in a body cavity of a patient, the method comprising the
steps of:
forming a contractible matrix having a first plurality of apertures, and having a first side
and a second, inward-facing side, the contractible matrix for disposing proximate to
the deep tissue;
10 providing a manifold member operable to distribute a reduced pressure; and
providing a sealing member operable to provide a pneumatic seal over the body cavity,
wherein the second, inward-facing side of the contractible matrix is formed with a
plurality of cells, each of the plurality of cells extending from the first side of the

contractible matrix to the second, inward-facing side of the contractible matrix.

15 Claim 23. 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 second
plurality of apertures.

Claim 24. 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
20 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.

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
25 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.

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
30 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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