TITLE OF THE INVENTION ANISOTROPIC DRAPES AND SYSTEMS 5RELATED
APPLICATIONS 100011 The present invention claims the benefit, under 35 USC 119(e), of the

filing of U.S. Provisional Patent Applicz?lt ?J 7, entitled "Reduced-pressure
Surgical Wound Treatment System," fi e%%%ﬁ Ofgl(r)% ; US. rzggllosional Patent Application 10 serial

number 61/057,798, entitled "Dressing Assembly For Subcutaneous Wound treatment Using Reduce

Pressure," filed May 30, 2008; UASM%M&%BB%Wﬁg@ﬁt?@@ﬂ%@ﬁ;ﬁggt?a?ﬁgzbﬁggttilgg

"See-Through, Reduced-Pressure Dressing," filed May 30, 2008; U
serial number 61/057,802, entitled "Reduced-Pressure Dressing Assembly For Use in Applying a

Closing Force," filed May 30, 2008; U. RipREvisIapprRalepiARication serial number 61/057, 803,
entitled "Reduced-Pressure, Linear- Wound Treatment System," filed May 30, 2008; U.S. Provisional
Patent Application serial number 61/057,800, entitled "Reduced-Pressure, Compression System and

Appalratus I;or us?[mn] @ua@dsi&gdwagﬁbﬁglaﬂné\&ﬁy&@eﬁ@%a&.ﬁs Bm@ipméjgamﬁ% Appjication
serial num 57,797, entitled "Reduced-Pressure, Compression System and Apparatus for use
00n Breadt Heb R TIL 50, SR Upa SERIUHE Pk KU Rt

61/057,8055wepitiedvthnpdirhaenpspidretficetMeseLre0s/ausdidsessingl aacdyspplivatfiad May
B R S L S A Pl essure,

Compression System and Apparatus for use on a-Join . Provisional Patent
ApplicationléergRedwb&rsiitel Bed Mayifie d2RedUck dréd fredReenappiicateatsesiat System

Employing an, Ao i dr »filed D ra0 )8, Urs visionahP t lication
serial number G%EWG%@é%Eﬁggﬂ'R% lﬁgsﬁggés%gé? g%ﬁ%%%&%ﬁ%%te@ ﬁﬂ%ﬁﬁgﬁé&%’ for use
on a Joint, Yifed matiang Tatao@ephiaspthesiairombio 6dl ptidatiotitlet éRedoepdRiesdunerein by

reference fpy Al RUIRASADHIFACKEROMNRIne AP THE R SRNI Mug OB lates generally to

medical treatment systems, and more patrticularly, to anisotropic drape$ and reduced-pressure wound

treatmént SEHRALRRIHEATHESIISTHR Brmbsr & TradiBs entitled “Reduced-Pressure, Linear-

Wound Treatment System,” filed May 30, 2008; U.S. Provisional Patent Application serial
number 61/057,800, entitled “Reduced-Pressure, Compression System and Apparatus for use
on a Curved Body Part,” filed , May 30, 2008; U.S. Provisional Patent Application serial
number 61/057,797, entitled “Reduced-Pressure, Compression System and Apparatus for use

20 on Breast Tissue,” filed May 30, 2008; U.S. Provisional Patent Application serial number
61/057,805, entitled “Super-Absorbent, Reduced-Pressure Wound Dressing and System,” filed
May 30, 2008; U.S. Provisional Patent Application serial number 61/057,810, entitled
“Reduced-Pressure, Compression System and Apparatus for use on a Joint,” filed May 30,
2008; U.S. Provisional Patent Application serial number 61/121,362, entitled “Reduced-

25  Pressure Wound treatment System Employing an Anisotropic Drape,” filed December 10,
2008; and U.S. Provisional Patent Application serial number 61/144, 067, entitled “Reduced-
Pressure, Compression System and Apparatus for use on a Joint,” filed January 12, 2009. All

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



5[0003] Vapor and oxygen permeable isotropic film dressings, frequently called drapes, may be used
to cover wounds. or damaged areas of tissue, to facilitate healing and prevent infection. The elasticity
of these isotropic drapes is substantially unifgﬁb&fgﬁw a problem, however, if one would like to
regulate translation or approximation of tissue, such as dermal tissue or subdermal tissue, at a specific
rate in one directiti&HdTde neertrinaeation GiatotisenaFdr fomadiplopaimegtiasiemafaidonere

transilation piaymHR)Y S ESANE SIURRIGH IBEIEIRGL UL AL IRl IR RISIGEymesbigepentation

as well as many ather skin cqﬁn;gicatlons and irritations. Other shortcomings may exist as well. BRIEF
SUMMAR ¥28[8088 PIRBREIMHEFCHith wound care systems and methods are addressed by the

illustraive embodjgmnisapahaan 2t spserbatk Ascopingdomagillistatyaapbadimentea
reduced-pressyre wound treatment system for treating a tissue site on acﬁatlent Includes a wound
drape that FX¥ 8ERHI8 SRS OMRIS S tronespierstmy diis GeksHEdEdrspne AsA @ asatsirst
isotropic zdnfraigh tHEh&eRardiiS ol eidite Zanfpie RO kedsianraudaitbesilexibiecgR shget with

anisotropic StﬁECh"ﬁg\%%}e{Pes- Thelayﬁl tem also mcludef a manifold fqr d'{?@ﬁiﬁ% betwegjgathe

wound drape andthe Heste SRR AU Lt G el Trasling Srapprer ipah SFeutiEed ressure

to the manidetfchal tis§0O063Adenrdinistoeamothped istuatite mbioei tienind wanstdd fagenncludes a

flexblgyshegt . plaging over Assui sifs The fexble sheet s & frstsotopic zne, ang g 25second
isotropic zone. The first Isotropic zone“and the second isotropic zohe are configured to provide the
flexible sheaeiitinghigiowdpinisektehbligtenopepiepigmefcdios] aceelidingempnthvekillustrative

embodiment, gyt digpeigiuesaipdhlehastand anansoliagic member coupled to the

flexible sheet. The flexible sheet and anisotropic meniber are configured to provide the flexible sheet
with anisotropic stretching 30properties such that the flexible sheet stretches more in a first direction

than in a second direction. BRIEF SUMMARY

15 [0004] Shortcomings with wound care systems and methods are addressed by the
illustrative embodiments as shown and described. According to one illustrative embodiment,
a reduced-pressure wound treatment system for treating a tissue site on a patient includes a
wound drape that has a flexible sheet with a first isotropic zone and a second isotropic zone.
The first isotropic zone and the second isotropic zone are configured to provide the flexible

20 sheet with anisotropic stretching properties. The system also includes a manifold for
disposing between the wound drape and the tissue site and a reduced-pressure subsystem for
delivering a reduced pressure to the manifold.

[0005] According to another illustrative embodiment, a wound drape includes a
flexible sheet for placing over a tissue site. The flexible sheet has a first isotropic zone and a

25  second isotropic zone. The first isotropic zone and the second isotropic zone are configured 1o
provide the flexible sheet with anisotropic stretching properties.

[0006] According to another illustrative embodiment, a wound drape includes a
flexible sheet and an anisotropic member coupled to the flexible sheet. The flexible sheet and
anisotropic member are configured to provide the flexible sheet with anisotropic stretching

30  properties such that the flexible sheet stretches more in a first direction than in a second
direction.

[0007] According to another illustrative embodiment, a wound drape includes a

flexible sheet and a fluidly inflatable bladder coupled to the flexible sheet. The flexible sheet
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[0007] According to another illustrative embodiment, a wound drape includes a flexible sheet and a
fluidly inflatable bladder coupled to the flexible sheet. The flexible sheet and fluidly inflatable bladder
are configusgd #Q:RIOYide e figxidle sheet) %ﬂr@{ﬁ g ie stretchi ertigs_such that the flexible
sheet stretches rﬁor% ina f.irset direclfﬁlron thar:Hl a sec%n%%%eﬁé%g%?lﬁ% @B%Ft vét%eagfg%rdo&l?nay take

e inflat

numerous FSFRHELTHBIORSTHRS ehalpan e dleiikle hedbsinihercros{b0a S A disdion temitother
illustrative ggpbrdlimenioR MEHRAILML AN S bR SHERDAPRIGR Wil (eelieadpressyre includes

disposing a manifold proximate the tissue site, disposing an anisotropic wound drape overthe
manifold, sBEIdFthE! & RGIRSSic drape to the patient's epidermis, and fluidly coupling a

red uceﬂ-pressure[mg&m@mm&erhmmﬁe@eﬁ%@%ﬂa@mﬁ@tﬂ&a@&ﬁiﬂg {aglropic zone
Irs

and a second isotropic zone such that 10the anisotropic drape stretches more in a first direction than a
second diré8fSR 3 Pt e e A e SRy TR AR SRR RS T BRA R REO R RARBE WisHSaWGracturing
a wound drdipgobiefdemthssigp whiadaingeotexibtersherl dosdalaginBearsiat isrua fitaoib a first
isotropic ZO%%&R% as econg is%tr Lﬁlcﬁ zone.l.The firI%t isgtrogic zone and the seco?q jsgtropic zone are
configured ¥ BrovidB tie Hexibie Shed: (R B&i8 Stofske RFetiin g e S dfantto é[ ] Other
features anhadvepiadgepointiediustiatixe dnboadimeitsondlhdecomepparanivitneaietetae to the

Crawiggs aiig SRR I REIOUANAAL IR A I RESHRE T Ll HIRPRAWINGS.  [00L1]
A more complete understariding of the present invention may be obtained by feference to the following
Detailed Descripti89hérszakiing tocoibactibrswitialea Sodovenpamyihgdrmang Bottréngim:

wound drape includes the step of forming a flexible sheet for placing over a tissue site with a

first isotropic zone and a second isotropic zone. The first isotropic zone and the second

isotropic zone are configured to provide the flexible sheet with anisotropic stretching

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

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



100121 FIG. 1 is a schematic, perspective view with a portion shown in cross-section of an illustrative
embodiment of a reduced-pressure wound treatment system; 100131 FIG. 2 is a schematic,
cross-sectional view of a portion of the reduced-pressure wound treatment system of FIG. 1; 10[0014]
FIG. 3A is a schematic, cross-sectional view of a first isotropic zone and a second isotropic zone of an
illustrative embodiment of a woBRAFIYeS CRIRDIGNIOE TIRE PR AMWENGSC, cross-sectional view of a
first isotropic zone of another illustrative embodiment of a wound drape; - [0016] FIG. 4Ais a

schematic, top vieWPdt b MeLE SARPISIR BB R BRL hhiBFr AT Rtign dBay eekidiaed btind

treatment sitesnce to JROBTDRiG: BBrisI DORMA N fRssrieatianahyiawieh ey aduced-pressure

Woundgreatr(pent sxste of FIG. 4A taken along line 4B-4B in FIG. 4A; [0018] FIG.5A is a
schematic, 18P VIEW OPan TuLheE Efflodiment of a portion of a reduced-pressure wound treatment

system; 20[0019] PIE2PBIG. 4 schethatiatic/ pesmedionad wienhod aetiadieach PRRSSEHISAMIGIGT
treatment s of F1G. 5A taken along line 5B-5B in FIG. 5A; . [0020] FIG. 6A is a schematic, top
view of an %’rﬁﬁ%ﬁ\e}gv&% 588#51%%%8% Igér Foerd? BF S Ea et F@ggﬂéén\%%ﬁa’treatment system;
[0021] FIG. 6B is H8thehétie, ismsshemationabwicectib tab viedusdpprass uktheouhot 25 freatment

system of Fdz@urﬁﬁr%%ﬁ%mg 'ngf B+6B. in FIG. 6A;  [0022] FIG. 7A is a schematic, top view of an
illustrative embodiment of a reduced-pressure wound treatment system; and  [0023] FIG. 7B is a

schemtic, cross-K¥HHdAEi34y isfathrhesuticeerpressitiesiin afedfimeisbygienooé G2 7A taken
along line 7848y iﬁdﬁ'&ibic? ﬁn@(ﬁ'ﬁﬁ‘hh%ﬁ%@%&ﬂ@“ of a wound drape;

[0015] FIG. 3B is a schematic, cross-sectional view of a first isotropic zone of another

illustrative embodiment of a wound drape;
[0016] FIG. 4A is a schematic, top view of an illustrative embodiment of a portion of a
15 reduced-pressure wound treatment system;
[0017} FIG. 4B is a schematic, cross-sectional view of the reduced-pressure wound
treatment system of FIG. 4A taken along line 4B-4B in FIG. 4A;
[0018] FIG. 5A is a schematic, top view of an illustrative embodiment of a portion of a
reduced-pressure wound treatment system;
20 [0019] FIG. 5B is a schematic, cross-sectional view of the reduced-pressure wound
treatment system of FIG. 5A taken along line 5B-5B in FIG. 5A;
[0020] FIG. 6A is a schematic, top view of an illustrative embodiment of a portion of a
reduced-pressure wound freatment system;
[0021] FIG. 6B is a schematic, cross-sectional view of the reduced-pressure wound
25  treatment system of FIG. 6A taken along line 6B-6B in FIG. 6A;
[0022] FIG. 7A is a schematic, top view of an illustrative embodiment of a reduced-
pressure wound treatment system; and
[0023] FIG. 7B is a schematic, cross-sectional view of the reduced-pressure wound

treatment system of FIG. 7A taken along line 7B-7B in FIG. 7A.



[0024] In the following detailed description of the illustrative embodiments, reference is made to the
accompanying drawings that form a part hereof, and in which is shown, by way 5of illustration, specific
embodiments in which the invention may be practiced. These embodiments are described in sufficient
detail to enable those skilled in the art to practice the invention, and it is understood that other
embodiments may be utilized and that |S¥da} BultRt MBS GRIEFARIDEI, electrical, and chemical changes

may be made withawi4eRaning iR NG SRIEH BEREORSPSAR MVERIRN. JRrRitkARI DR} pecessary

to enable those skilled in the 10 art to practice the invention, the description may omit certain

information' kAR otis GsecsumEine dravnes hatswamg it Eeanel andder whish is hovto. be veken in a

limitingssensgilmsetht sqrrEiokinBaRIRRAN inveRtiemhisdelined Aaliharppendad claims.
100251 Referg(r)lrg now to FIGS. 1-3B, a reduced-Pressure treatment system 100 for treating a tissue

site, e.g. inSILSH TR &ts deseried MUt dsiardesmabls dhossekil i the st omagiesBisted in the

context of dmyentval tissid sitedthabiRcihsestan dntisin M2madR RN AN e sleagutaneous tissue
site 110, bu%glit t%I]; e %Eﬁ)recialte that EH1e rgggced;ﬁr ssure treatment system 100 may be used to

treat many ereﬁ@ pes B NotiS AL R ARG OPEH WBTHESS BRofterads AR lepRting ditsite may

be the bodithetiptiecosaone ndithariyamitioal, To atiid degdnismecinshaging hondetinssesiatiddsetissue,
musclgytissyje, ¢ m]ﬂailgi lar 20tissue, connective tissue, cartilage, tendons, ligaments, or
any other tiss_ue.s. oo@éﬁ%ﬁé’%&%&ﬁ?gggﬁ?ﬂ? aqt%léﬁ li%]t(lahrﬁo% |snslf1ﬂ(§3\}\77rll1 fL'Fi' ? &ri-incisional
region aroutkdlietkisithe 202, Fvhichlosvingodegiilepidisonipsidi0is, et siivg akendernis o andeeaching into

hypoder s Ok USRS SINEOR T HERUPSHIOREOHS i3aa ARy Include numerous tissue

types such as f tissue or muscle. An undermine cutarnieous tissue site 25110 is shown
extending out frofPHALBefarorEmeMHelGHeS, In3this mdtendereubruteatoes defeot VW6 112. The

underminedsifipLiARSRUSHISSYEiA40iR AlieN CANSSHY ISR RIRERINES SHERASRgsHction. The

undermined supcutaneous tissue 110 may include voids, such as void 112, open spaceés, and various

defects thal XAK BEFIFSERSI S HiR STRieXt R Aenert éssue e Sirtfingldavanincinmas! (3 Bod@rhat may

result in edemdamnifelteibRufiuntebuasiyisediROhrrainigeral bappiersiedaas: ohdididchaalmayalso
include any other flowable ]gd terial, including but not limited to gels, colloids, and foams. 100271
I ?r?é?ﬁ

The incisiof TIPHY BELISEE Uk Haesdifienng trisa sl worpdsdnelagiag BGtures, or
adhesive, butuadshmwrhén thindlkitiratite amhodigeal witlhha sedilteidde. of any humarn, animal, or

other organism, inpluding bone tissue, adipose tissue, muscle tissue, dermal tissue, vascular
20  tissue, connective tissue, cartilage, tendons, ligaments, or any other tissue.

[0026] The reduced-pressure treatment system 100 is shown in a peri-incisional region
around incision 102, which is through epidermis 104, or skin, and dermis 106 and reaching
into hypodermis, or subcutaneous tissue 108. The subcutaneous tissue 108 may include
numerous tissue types such as fatty tissue or muscle. An undermined subcutaneous tissue site

25 110 is shown extending out from incision 102 and includes, in this instance, sﬁbcutaneous
defect or void 112, The undermined subcutaneous tissue 110 is often caused by surgical
procedures, such as liposuction. The undermined subcutaneous tissue 110 may include voids,
such as void 112, open spaces, and various defects that can be troublesome for a number of
reasons, such as allowing fluids to build that may result in edema. The term “fluid” as used

30 herein generally refers to gas or liquid, but may also include any other flowable material,
including but not limited to gels, colloids, and foams.

[0027] The incision 102 may be closed using any mechanical closing means such as

staples, sutures, or adhesive, but is shown in this illustrative embodiment with a suture 114.
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The illustrative embodiment shows the reduced-pressure treatment system 100 in use in a
periincisional region. It will be appreciated that the reduced-pressure treatment system 100 may be

used to treaginggrmined SicHiage ' here. t IS no corres ing incision or any
other kind of tissue site, 5[0028 The%r%%igg%%dﬁg\g:ﬁé%ﬁﬁgﬁ sfisl{ces S‘% ?ggﬁrel%]a ﬂnacPS(rjles a
drape, or wHiSHIPERAFEIPE6! Ll fittraciated thpbthe dedisgdhpesssure tsedimpsterystenR ] Qhamay be

reduced-pregauts Heatmenhayelemut00.M5% HSRdNG AR U RRIRGi ME eBRE b8 TRgA LA, Hrape

116 is generally formed from a sheet, or flexible sheet 123, and includes one or more first isotropic
zones 124 ARYHRY BMBfQ%Eéﬁﬂﬁsotropic zones 126. Each zone is typically a region, or 10 area,

that makes up at |gREBpTRNREREESRhR M Giang IdPethalijshandsacangdsgiropic zones
124, 126 are co fi(%%,]lreilta% %rovid%{tl?j‘% flexible sheet 123 with anisotropic properties. As such, the

flexible she&t 123 HHAY Fr0d 2 1epertantySictEhs s Eileh diRedgRcStated another

way, the flepibleusheeiti2Btcanstdohmeralanguasedifestiontisg alanarasetbesd diffgeentsdirection.
As used helrseiré es%ﬁtCPoiH% Wﬁ%ind det15e stjgla d inj stic deformation. These anisotropic
properties ma%/%e accomplished. in A ar ity S WayLehn ¢ SIS r RISt SB0 S hse Ml SESHE be

in‘avarie
discussed furtiserl Bélow degimmiogewstotiddsose it diffesertahitdoressesis[Qp29) Inaheyibustiative
embogliment. of BIG3;.1-38 first isotrgpic zanes.124 have, a first thi ss Op of drape, material
and the sec_o% isptropig 23%26%5%60 g\f}gﬁ gps?é%%lr%f : ﬁ%?él?ﬁ‘e%s%‘ Zﬁé??rgep%rrsn%flégrfa ,%ﬁld the
thickness oPaHeRi¢irsnsotidpiE oo condiguigdsatprothde tid hitknebscol 2helits@onttépatropic zone

126 (11 > Gy diearusalwdhiehbers 4b.ataaon sl balANAANE dads Qrepithiipa e hijckness

(t2) of each second isotropic zone 126, the flexible sheet 123 is provided wﬂt%anlso@%plc properties
whereby tha $¥%ibfiregiion: Stacdiartherswanrherfigdbirdash25f catirtte(rh mdsc pd@thene in the

direction of rsaeanldy hlemansiIOdindeneanaigicain g AlrsalionalRaghayimdnpne illustrative

embodiment, the first thickness (6) is greater than or equal to one hundred five pércent (105 %) of the
secont thicR A2 nflastig Sefgamaion. | | hass anisalariFatroReahss Sepnntcraphishadiékaess (ti) is

greater tharapicgopal iy agdnidneradifen-pereenttddiM sk Qfiths.sasandhickingssddy i-e., ti 110% t2.
Other relatigenslhi S be.té\%een the géﬁghickness (6) and the second thickness (t2) are 30possible.

[0030] Inde St B e e fll 835 PS SR HUAESSS: a user may selectively control the rate or force
with which the flet8i293 fieelicl 2R aiheimpim o datien &6 MEGONIgnB| shiediaitesdtipritishe anghadhered

to & patient, F e e R G A RO AT AR At AN O res 126 have a second

20 thickness (1) of drape material, and the thickness of each first isotropic zone 124 is greater
than the thickness of each second isotropic zone 126 (t; > t,). Because the thickness {t) of
each first isotropic zone 124 is greater than the thickness (t2) of each second isotropic zone
126, the flexible sheet 123 is provided with anisotropic properties whereby the flexible sheet
123 stretches more in the direction of a first (x) axis 128 than in the direction of a second (y)

25 axis 130 under equal force in the direction of each axis. In one illustrative embodiment,.the
ﬁrst thickness (t1) is greater than or equal to one hundred five percent (105 %) of the second
thickness (1), i.e., t; = 105 % ;. In another illustrative embodiment, the first thickness (1) is
greater than or equal to one hundred ten percent (110 %) of the second thickness (t7). ie., t; >
110 % t,. Other relationships between the first thickness (t;) and the second thickness (t;) are

30  possible.

[0030] Indeed, by selecting appropriate thicknesses, a user may selectively control the

rate ot force with which the flexible sheet 123 attempts to return to its original size after it is

stretched and adhered to a patient. Thus, the rate of the translation and/or approximation of

6



tissue may be regulated. Regulating the translation and/or approximation of tissue may serve to
minimize skin complications, such as blisters, hyper-pigmentation, etc., as well as to assist in closing

the incision &% daptiicnalithe NUEhRRASHSRIARIGAoRSs d2h IS EARRRIR T iovding @
compressive force that may be realized in the subcutaneous tissue 108 and may 5be béneficial in
treating the'SABIRATSHF IS AoeuRkRwHS tshas blistro inpfrbeng vaies. k1o. os telliketorssifiown in

FIG. 2, the fisidsaireriarmass 124 MayiRsiest ivardieiem ask 1@5&119@@&4&%%%%.‘16%@0% in
FIG. 3A, thetﬂrst isptropic zones 124 may project outwardly from a first surface 134 of the flexible

sheet 123. NPLRAMASA RBPEsEsisdofrs tal iy be grabigorbin thesubroiare rs issetr Of #d Bdh-facing

surfaces 13dahehéifisidurfacetihigahit widkeiQibelappacinieas hauany numakenshisaiepigzones-may be
employed ah3l eoﬁg: of fs!tas ig)‘_!v%%i;%?&}%?,thMﬁ?over, while the isotropic zones 124(fi 126 are shown as
substantially parallél with one anoth it B IRPYetResd AP @B i dyd6omaski-arranged

with differeficonientetion $3Rith s elspentind 66 e3an oladivsY\iditerphozthiek s ses (frajeet bmr@dhown for

two zones [ I derstopd that y zones having varying thicknesses may be
15used to iﬁ%#e%ﬁﬂé%%%éoﬂé)ﬁ%?%}%é%r 1@%. ST‘B?}QII%] ﬁ%% %8‘% X rg(gé%l anlf EOU9RYS so that it
overlaps theoisididhma2pseidio friondesthinbthssibottanaous kiss 1821401 firsuahfacetdhelt thidl a drape
extengipn 336, extends dexPad HgRRY ingis [orundermined subcutaneous
tissue 110. Thé wound drapg%,m ma;? %E??%/tr?%{é}g %P(?r%?a{%? éﬁ%gﬁlégﬁg%sr%@ﬁ egﬁs)qgrgi?lrf:ﬁagermeable
or semi- 201gériiBRrElaskbindid seiaeeitaonEidSbrhesiatereame dsaubriattialbyapertickvdftan

elastomer apd gRRAIYWaIarS IppRPRRHE ARl that Pas [ B@EHE%@N&HE%MR{ e

specifically, most elastomers have ‘elongation rates greater than 100% and a significant amount of

resilience. PHEFRLARSHEENIESPRvATE 04eiTRtketo WKBiln Brerhickagsrg to raddvers@invanterdsse

deformatiopofxarnplesaieRsiemerernaydoalute nbisl Aok dimitesh 1oiatiirh daMbRE $e
polyis%)rene tg/rerb?]%)ut%diene rubher, chloroprene rubber, polybutadiene, nitrile rubber, butyl rubber,
i ecipier

ethylerie pr%s& P AP RP IS BIPRHESdiene monomer, chlorosulfonated polyethylene,
polysulfide rubberjopdbjurathanendEdidydlmseap oy sistal safhsiliconessSralingdiaperaaiaials may

include a silicone material, 3M Tegaderm(r) drape material, acrylic drape material such as one
available frglflr%&l\%r}?/ 3?%11536] i 0&%%88?3?0‘ rg} ot %’%%3%%5}%5%1‘&%3, BRI HEPLS material.
However, ibegithisktiapprepiatyd fibe theisiouri? drape dlGemayciadbcmackfiertisaoy siitable material, In
addition, the fi S d isptrepic es 124, 126 may be formed from the same drape material or
fom aiferent e T e o AR L e b e
proge%%, a mﬁnﬁﬂ@_}e pl@%@@@r@n@t@iﬂhéﬁ@ﬁt&bﬂﬁmnﬁn@mmér repativingftickagsses may be
achieved byealpling MYOrgk Y E&gﬁ{b@ﬁsﬁaﬁﬁf’%f{ﬁﬁﬁE@Aﬁ&ﬁfiﬁée x%rﬁé QLR0INE. Gptianally, the
drape material may also include oné or more suitable bioactive elements, including, but no thited to,
antimicrobiBISbSHUIRSS brvsrmlasgmtiosunrtes|sreitadhve KIethend(ssignificant amount of

resilience. The resilience of a material refers to the material’s ability to recover from an
elastic deformation. Examples of clastomers may include, but are not limited to, natural

25  rubbers, polyisoprene, styrene butadiene rubber, chloroprene rubber, polybutadiene, nitrile
rubber, buty! rubber, ethylene propylene rubber, ethylene propylene diene monomer,
chlorosulfonated polyethylene, polysulfide rubber, polyurethane, EVA film, co-polyester, and
silicones. Sealing drape materials may include a silicone material, 3M Tegaderm® drape
matetial, acrylic drape material such as one available from Avery Dennison Corporation of

30 Pasadena, Califofnia, or an incise drape material. However, it will be appreciated that the
wound drape 116 may be formed from any suitable material. In addition, the first and second
isotropic zones 124, 126 may be formed from the same drape material or from different drape

materials. The isotropic zones 124, 126 may be formed via a co-extrusion process, a molding
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5[0032] The gripping member 118 may be coupled to the wound drape 116. The gripping member 118
is operable to couple the wound drape 116 to a patient's epidermis 104. Also, the gripping member

118 may alsp,pe.oRetaliedR fansmit e generated by.drape 116 as the drape 116
attempts toﬁretur_n’to t%k?leg dhpéﬁﬁf%éﬁ%ﬁn%ﬁﬁé’% 'Eeg\%%ivr%1 g%fge%% glé%ggsr?é %8%2’?e%?¥6659§§’1¥em (the
transmitted FOHEHNS HOAF AR OTERSE ybdtene maGtal 1huFc. 1R). cdditiosiaity, Sptionalindtdrape 116

and grippingremaRkALA WOk HeeHaeTIR rmR it sRALIOYEE DS ARUERT S ERIIREMIS 1R “Fluid

seal,” or "seal,” means a seal adequate to hold reduced pressure at the desired site given the

particular rétititesditoyadinierebisbyempaupdoneny P rbisig birastberclarentss) be any material
suitable for couplifgns2¢ TreReiddifdtmamatienneR ¢R1Mis La4e Miansmiling A cipsingrfprce to the

patient's epidermis 104, and/or. 15 assist in forming a fluid seal over the patient's epidermis 104. For
example, ti%lgﬂlﬁlﬁiﬂﬁrﬁ%’gﬁw 1 PRSHRIP R Sopplesl s diRRe AR &R Bt s spierls ABhesive,
sealing tape s ulnde:sigick spalibgripemagstes bydinsobRieh Hyinoel LS sidtuEes:gied by [0033]
In the illustrative bodiment; t ripping member 118 is an adhesive layer coupled to the skin-facing
surface of tﬁglgr&)%%x e"n'n@ia n ?gggdﬁ%%lv%%é? SRR Be%]}fp AREiStE %1@1%% ﬁﬁﬁﬁﬁtﬁjﬁr Bfef8ber 118 may
span the ertidohidtimdfatlemrape pitedkidmativehitddguppindustarabas Id8emaydre E33alied to only
a selegted igh 0 . d.drape 116. su s the first or second isgtropic zones 124, 126. The
g s NS TRl R R S e T
Alternativel§iuid shd erercthsf paiging topdsrtne thibpihlmeebh2pd 18aiyambmapptischdugratheoentire first

surface 13Ol RaNEHPR&ARAPHI GALAYR IR IEE JIRGR TG ARG SIeaRElanc, 100341

The manifold 120 is positionable between the séqn-‘#acm% surface e wound drape 116 and the
tissue site, BPIVRkisida aupipgimerbaddSanss deany vastaraiittpe fionoubting 8piderpsid 1604, The

term "maniigld hageHss dgARRIn-ORACTA RIRRS RASHRHANCR HEHHRNS IPREIRRI YR AcSIS I

applying reduced pressure to, delivering 30fluids to, or removing fldids from a tissue site, e.g., incision
102. ThRe nfSiiSHM 30 1963 BdrstesshaRatmE conidsemriald. Forooaspln beeiiRpnative

embodimeniiethigernasifale $2Q jsdnadedpmitnamus andpsrneable.ru ke mategpk and, more
particularly,,a ticué%%jed, ol?en-cell polyurethane or polyether foam that allows good permeability of

wound fuidLWHTiEARAERI e (R A5HE aacollnids hidregabharki AuiMSat Htay be used is the

Y.A.C.(r) GranuF¢e#ag) mdietidiamaiadm aimkinate &opeapiselivor (KNG s ah 2an-Antarie: Texas.

Any material or,c ination of materials be used for the manifold material provided that the
y el?.gd%e Stkltrl]- ac{rrl]g sur@ce r{?f% e drape extens%on 136; however, it willpbe appreciated

manifold materiar i
20 that gripping member 118 may span the entire width of the drape 116. Alternatively, the
gripping member 118 may be applied to only a selected portion of the wound drape 116, such
as the first or second isotropic zones 124, 126, The gripping member 118 may be formed as a
layer or a pattefn distributed on the wound drape 116, Altematively, in the case of sealing
tape, the gripping member 118 may be applied over the entire first surface 134 of the wound
25  drape 116 or over the first surface of the drape extension 136.

[0034] The manifold 120 is positionable betweeh the skin-facing surface 132 of the
wound drape 116 and the tissue site, e.g., incision 102, within a wound bed, or over an intact
portion of the epidermis 104, The term “manifold” as used herein generally refers to a
substance or structure that is provided to assist in applying reduced pressure to, delivering

30 fluids to, or removing fluids from a tissue site, e.g., incision 102. The manifold 120 may be
made of mémy different materials.

[0035] In one illustrative embodiment, the manifold 120 is made from a porous and

permeable foam-like material and, more particularly, a reticulated, open-cell polyurethane or

8



5operable to distribute the reduced pressure. The manifold 120 typically includes a plurality of flow
channels or pathways that distribute fluids provided to and removed from the area of tissue around the

manifold 1 liraﬁeﬂ%rﬁmrbﬂévm%X&?g@ﬁéﬁ%@f%ﬁ%u‘fﬁaﬁ? es.plinanifolds may include, without

T nid fluids while under a redu FESSUre.
limitation, devices that have structural elements arfanged to form flow channe?s, cellu r?oam, such as

open-cell fdan§susbxes, paicsind tssomy biastdnsEVanClib Givsugetn Andtoihe tiabladode, or
cure 1o includgediouabannals. TRe mapdaldmBieEarmaY also heateBBAIaNAsiayering of
(0]

materials. For example, a first manifold layer of hydrophilic foam may be disposed adjacent to a

second mafSFEAL/BAYE PR YErE TG msapld rerml @iodard atihrmanifod 3eterinbiveticulated
pores of theygeralle koarmihimates iRldibal pradtrtneriRNEs e it ahqetif0RdREQ0, 'ﬂi&rﬂﬁj oftl€

helpful in c cr)&rl‘?[ out the mapifold function, but gther materials may be used. The manifold material

may be a rétieu ARy FhRh RAKYYS Bptaitiprictinserrexidad imand A QrhE Rt hokterial's

original thickssessrdmdtig thenifisday pesSidglnateralizihejobontag: sayche Ussdmpkans-oam(r)
material or a Fofx e>l§gr tec nd'cal f&am iWWW..foa ex.com). |n some inst?nces it may be desirable to

er ars Sn e e AR IRy, rsieas Lt Pa Ve etHe S RsR ALaE M Manifold

add ionic silver
material suétradlantishionoisatdgdatSodhesnchnifolptmatt adimaykelispikapie tkarRisoNpisadN

additiqg, thgnmﬁq/i‘lglsd ft ;11 | .bio-absorbable or big-includable materjal. ..100371 The
manifold 120 ma lbe’ggubefeg to tﬁgq\ﬁ%%rnuf?u r%i;% ?Lufgt %%I%Pg%%rﬁg‘r%%ﬂ g’] tséfrfnhﬁclgﬁ%llfé) includes
coupling vidhateayapateabisidetaarehiriohiesodiryerioguplingeiitle. tErmeRBipteplckt alsoifabtompasses

fwo or morg,Gerupg &¥sninatR m%w&gﬁowémaaja%e%@9&@6{;@&&1&5@&?&8%ﬁ%ﬁ%ﬂ;@ﬂ%@“tS

being formed from the same piece of material. Also, the term “coupled™ may irc ical, such as
via a chemi@aMbBHarmiwr Al dmassrial- or electrical coupling. Fluid coupling means that fluid is in

communication bgbyssiTtherdeaianaden RAUs RE 9RAIRBSBARLIR e WRYRddrang. 1H§and

manifold 120 ma%/ﬂbe coupled using adhesives such as an acrylic adhesive, silicone adhesive,

hydrodl, Rtetlibia ,@tﬂ‘%&%@?ﬁaﬂ\?é}%ﬂ%iwsﬁrﬁﬂ%ﬁaﬁéthq@ﬁﬂﬁaméwdiarmetmayrbe bonded by

heat bondingstetisasanicteeReM IraNdahadia FAaRNHAP ORI RGicRIGel 1860 RN AT RAYEOUbL IN
patterns. In afﬁi.d ctureégw%/@e added to the bond to. make the wound drape 116 behave even
d-ai

{tion, s
more anisotropi gﬁ§/éi %rél &t chmipkhagerite et dhirkessre NnBey Seman? includes a
reduced-preestibi: smieclidfe SovbidhcanjaisapanydifferenhformehherredusaexSresatig source
140 provid S arr'relg%tx:vevg Rressure as g rloart of.the reducedépées ure t[eatmﬁt system 100, As used
herein, "reduced pressurer ganarally rerers TS TaNSFe Lanay RELEaRIENE afddRIns SIREEIRESt a tissue
site thédt is bEingisabjéomwiditre atnvest cnordstchses)Hitimeedioctd prastildenwilihd jass dhan the

atmospherig, AERRAIR U MNE RAHANG R ASRlPd. ATV NS B AUSRT RISHIUIS MAY
manifold material may be a bio-absorbable or bio-includable material. '
[0037] The manifold 120 may be coupled to the wound drape 116. As used herein, the
term “coupled” includes coupling via a separate object and includes direct coupling. The term
25 “coupled” also encompasses two or more components that are continuous with one another by
virtue of each of the components being formed from the same piece of material. Also, the
term “coupled” may include chemical, such as via a chemical bond, mechanical, thermal, or
clectrical coupling. Fluid coupling means that fluid is in communication between the
designated parts or locations.
30 [0038] The wound drape 116 and manifold 120 may be coupled using adhesives such
as an acrylic adhesive, silicone adhesive, hydrogel, hydrocolleid, etc. Alternatively, the

wound drape 116 and manifold 120 may be bonded by heat bonding, ultrasonic bonding, and



10 be less than a hydrostatic pressure at the tissue site. Reduced pressure may initially generate fluid
flow in the manifold 120, a reduced-pressure conduit, or conduit 148, and proximate the tissue site,

e.g., incisiop, 432 & dhe, vdigsiatic. PrRSSUIS & ' ite approaches the desired reduced
pressure, the flow‘%]%;ly gyubside,é:nd the red;uge Iﬁegs}}s%%éﬂr?n%g? %?tee%%ir?{la?ﬁgl foﬂhigrgg%iﬁrenr%se
indicated, vBfuasilest torhsshrade raekp dhe irvared glirrel phsthanss: VEnened woiitepisatsire delivered
may be statigspynamigigatterned or random) and may be delivered continuously or intermittently. The

operable range of reduced pressure may vary widely as needed, but would typically be between -5
nun Hg and -500 HfPlgTRessdueedaureaeoribatsy I xlvdanaycdacattpessascivusaa40C ()

therapysunitymithciuis aeatiabledifpre inatics CORE aRlSed Mprels RRNANENIR 1RXa%sIbaulRll suction
unit. The reduced-pressure 20 source 140 could also be supplied by a portable mechanical means,

such as a pheESHTR & fBE § Hﬁ?ﬁ&ﬂ’rﬁe&ﬁw&r@ﬁ%ﬁﬁﬁg?ﬁb}g% (HsEEh At sdsfbstiveen the
wound drapeesgargtibaikpidanmis 1 @fessurd RO4Ghd kN enilbisir pivenaaledinantitbehat is
reduced-pressure source 140 is shown having a baftery compartment 142 and a canister region 144
with Windov(\%/)glﬁ Soding %eiéﬁl?gltjaﬁn ?éég%sﬁ of Hﬁé&%‘?‘@?ﬁﬁf&%ﬁﬂﬁ%ﬁﬁ?&&%‘lﬁ An interposed
membrane fittersphects as?kwuiwphdﬁd:h diegledphoblodikial, mbytheiintgrsherseatbeprsite may

reducqd Praasie faRdulddd anc g [RGRAIESSe SOUIEE .o DO ENS FegeRd

pressure developed by the reduced-pressure source 140 is e IV (re%gstﬁl}%rdlﬁﬁ AL reﬁ&gg%f-aﬁ?essure
conduit 148 dtlenuede: praeidold Rte i aeddSBpes80e ntexdoiteot 5ondulridHanand peoainmelioalse port 152.

I one ilusiggiigegembatimento o loouRPH 152 5@ TRAGC ISsnplogy porkaygianle fiam Kinetic

Concepts, Inc. of San Antonio, Texas. The reduced-pressure interface 150 allows the reduce
pressure tods8igaisdveeriBrasasotisdlarapey sebside radithededisd prosivsronpbetioritinelind drape

116 and theymaiitale 420 iluthiedlusiRtive srbedinans Beis RRw R 1R exengs thiqugl the

flexibli sheet 123 tg the manifold 120, but numerous arrangements are possible. [0042] In operation,

the maRifol B T IS BEr sl dpauhs sakredanpmindetensd @ podesiiond mmy deddlivuritrmined

subcutaneaisiimsaiR] b iftbeniveund. drapedotfmanbe & Rlaged prasthemanield.d20,such that the
drape extensio#gl 6 of thF wour%i drape 116 extends beyond the incision 102 and/or undermined
8

subcutaneolis B he s Jﬁ’eg"if%tm beeidigni (3 quuilde IdRgersAeysrevRIusly

mentioned,redutedspresshiagntiyebdrafizdd dhessecondigRigRia@onemd2t maysiketdimore than the
o e T S A e T S Ips etz 1o
epideﬂﬂis_ EQUET @@m@ﬂdsthnd&sﬂblﬂigdipp ingamahheedihBicabynedne, sacieda pnsnitatehesing force
coupiea to e el e R e AR R o R o
already instaflégidsagithéfeduced-pressure conduit 148 is fluidly coupled to the reduced-
[0040} In the illustrative embodiment, the reduced-pressure source 140 is shown
having a battery compartment 142 and a canister region 144 with windows 146 providing a
25 visual indication of the level of fluid within canister 144. An interposed membrane filter, such
as hydrophobic or oleophobic filter, may be interspersed between reduced-pressure conduit
148 and the reduced-pressure source 140.
[0041] The reduced pressure developed by the reduced-pressure source 140 is
delivered through the reduced-pressure conduit 148 to a reduced-pressure interface 150, or
30 interface 150, which may be an elbow port 152. In one illustrative embodiment, the elbow
| port 152 is a TRAC® technology port available from Kinetic Concepts, Inc. of San Antenio,

Texas. The reduced-pressure interface 150 allows the reduced pressure to be delivered to the

wound drape 116 and realized within an interior portion of wound drape 116 and the manifold

10



15pressure interface 150. The reduced-pressure conduit 148 is also fluidly coupled to the
reduced-pressure source 140. The reduced-pressure source 140 may then be activated such that a

reduced presar sl io MBIAIAE B RAA ds9ne IS A IRAIOHLARR. 0 (0043 A

the reduced pressure is delivered, the manifo ay compress an .Ocu tract laterally to form a
semi-rigid stibbirades manifelddres bemetissods rsenganeattion PRBiMay take place. The reduced

pressure is transmigieg furbgeaibhieugh e okl %%%ﬁ%e@zﬁimﬁ?gﬂﬁ%mgﬁ%&@éﬁ

experienced at the Eatient's epidermis 104 and at the incision 102. At least at the early stages of the

healing prod&dgioieapiatusrssainsdsubeuiaerpes iésiedd InrbegeHadidemso hl 022314 into the

subcutaneopiadigsueri@s nihersrrivnesuprasstiie belps SlasgidrERiDrIHCvasa aHbsutaneous void
112, and generaa%r%roviges stability to the area. 25The reduced pressure delivered to the drape 116

also develofS 4 CoRTEPESRRRSRIET 45 ABYES B S D FEANSOMCHS sl Iy i s9ad Sability
and therapymdhbecoriphedsive dested amgthggesipekivuarrewstibadd s ertbRhiligshaldtagelevel of the

epidermis 104 the compressive.force extend down deeper angd may be experienced af the level
of su bcutang@déﬁ?ssgﬁ%ﬁdg%ﬁﬂﬁﬁfff %%@ﬁya%r%%mﬁ%gp@?é}bee%i@%’ﬁr& P cfﬂfﬁﬁ%ﬁo ﬁ't%rally
contract undexpthexiafisiemddofnthetiien beaccprassutie pativnwargibiesisdd s bgoasiegdihy ke 156,

may deyelo t Id anadditional closing farce on the incision. 102 and may generally provide
additio?rqal stigg&y&?%&%ﬁ&nﬁfﬁ%??ggtmﬁg}%’ef%@é? %g:%%dgﬁ}%a%ifi‘%ﬁ& 1§l ng{? ?r%lrih iﬁe reduced
pressure arf@sasivorey, brceipepresember by Simeywal kB8 rgedratsohivy thes tpnbraetionef the drape
116 may actlegeather, ish Ing,t ingis| /pr maintaini ingision 102
i 2 sLbstaT T cl e B e D e T the

manifold 126 WRifskied e isivatrpidedaitd §4anbhs seduedtlinteshumintesfarsidighis Ornaprlichde
actions maydirems; nesing of thentissie siter & REIRIAN M ﬁuidf}%%u&@@mm&ﬁé&r@b'e to

apply the reduced-pressure treatment system 100 in the operating room and allow the system 100 to
remain on tRESYERIURMEN0g e ddrrhmass ke imictd S ispizoBuidin crunlsy tetlesirable to

form the waouagtedapesd6 sowraifol 128 1Q1and ryRiReblaye i amyitanspateay maistials to allow
the healthcgﬁlrl% ;?)rovider to gain visual cues about the healing of the tissue site, e.g., incision 102,

without havii f FaRSETRIHTEG A delivgrefitsy s aic ot th BewssEmaddd fisk mrealilibd-pressure

treatment system [(@A3nay e usad asprcpsimarydalwnst olbs enifeRITENMAY asmpristemnpediate step
ofa Wound-closing treatI

e e R R 30 515 R S A SR X R P B B e T AP 110

20  may take place. The reduced pressure is transmitted further stilt through the manifold 120 so
that the reduced pressure is experienced at the patient’s epidermis 104 and at the incision 102.
At least at the early stages of the healing process, the reduced pressure may also be realized
through the incision 102 and into the subcutaneous tissue 108. The reduced pressure helps
close defects, such as a subcutaneous void 112, and generally provides stability to the area.

25  The reduced pressure delivered to the drape 116 also develops a compressive force, as
suggested by arrows 154, which again may provide stability and therapy. The compressive
force, as suggested by arrows 154, is more than just at the level of the epidermis 104; the
compressive force may extend down deeper and may be experienced at the level of
subcutaneous tissue 108.

30 [0044] Further, as the wound drape 116 and manifold 120 laterally contract under the
influence of the reduced pressure, an inward force, as suggested by arrows 156, may develop

that helps hold an additional closing force on the incision 102 and may generally provide

additional stability to the wound. Thus, the inward force, represented by arrows 156, from the

I



15 without the manifold 120 and/or reduced pressure sub-system 122. Moreover, it should be
appreciated that the wound-drape 116 may be beneficial as a stand-alone dressing that is capable of

delivering a:clogiagpleicaandiore samprRsl GiRkee 0 AN BENIRN 102 andirppdgimined

subcutaneous tissue 110. [0046] Referring to FIGS. 4A and 4B, a second Tustrative embodiment of a
portion of 26CaFagirneef Predstie ke ansenti osedier 200skiss Frobelpiog teeltng thetivsistonité2such as an

incision, undedrpinesREMARCRISIESHR O LIRTHALRY IHRG SicaT-NESRWEILGAIDGAL System

200 is analo‘? u?én most respects to the reduced-pressure treatment system 100 of FIGS.1-3B and a

correlation SYPSFSREG MR Asysrrildad ihngtethomanifelt Pihelexiog tre sz cisdeesiad 1-38 by

100. While prieseiii iith theadeicRir PIRSSANNIRIAGRIZROANAIFRRH 1R8I CRANEGIRN to a

reduced pr%ssulrltlac;sstil(pnsyﬁem (not shown), it will be appreciated that the drape 216 may be used as a
stand-alone ﬁféssmg as well. [0047] The wound drape 216 includes a first isotropic zone 224, a

second isotropic zi#d5}A6rmndadhitthitotapiplzoneréRikedhpechisaid RUORIaZARR R AMiSkhigker than
the second | ic e 226, and.the secongd.isotropic zone 226.is thicker than the third isotropic 30
zone 227. Igﬁt%%sgg%{égé]irﬁme%%l Ll%‘gg%%?g Srté:’g}(?rgg ?aoréeg?%lgtg 185 PRUFW PR E IS ArEIR AR BkdEScross the
drape 216, Wkenradon defihisddgprilst isayrbpitegicatdedd fonill thiretohu@dsabea thentaiisid ozdined by
seconghisotyopic, 2Qe. 220t Will g lated that the.isotropic zones 224, 226 227 may be of any
suitable thicknes§ relativ§ %o_ one anﬁﬁ%%%%?tﬁéﬁ%%PdayghNet%%ﬁear%%ﬁéj fﬁ,\éI fctﬁegsat',ne‘f Sa?
Moreover, Wfiferhoatphedwatiagriohimtiestestitws ghiselisotridicwionss hsving berepprediatatatiat any

on anohey ang e o e e A U o

one another and are annular-square shaped areas when view _
appreciatePEHSEHE SBHBAR Hovad-sleaingtpmtmont gpasenneicassdivy Mepdie Wewshdesinz with one

another. Adebiionalyprinlibeaprigsiated hatraghisaiepiszane %%@%gé%?%%%\{se@“y

suitab{ sh%P%g)Nhen viewed in glan, including but not limited to circular, elliptical, triangular,
rectan§ular, SRpxy Sheamasttold 125 amikian edpiesith BretRvst siRrsYatoB I Meranysudtishpakhbe 216 has

defined isotppicizenbha24e R3and2Afafaul thenipBs HARGHLIWES HARNERIBRYLE W adyd. In another
illustrative 10 emgggli T ent,.the wound drape 216 is tapered such that the thickness of the wound

drape 216 éither gra uéﬁ?/ﬁilﬁ%rae%%gégl% YPEAN4IRT ASCrREEE R dRISHIRERESIRL 3 209 he edge 272
of the wounudimamiecdltbiitascdhetivmdulus of elasticity of the wound drape 216 evenly and gradually

cUbstantil conten O DRy A B TSP SO SPOISTREY  ErL
anywR8re insrdactknseksus: 272atofeite Wy 208rase @6 for treating a tissue site, such as an incision,
undermined subcutaneous tissue, or other wound. The reduced-pressure treatment system 200
is analogous in most respects to the reduced-pressure treatment system 100 of FIGS. 1-3B and
a correlation of parts is generally indicated in this embodiment by indexing the numerals in
FIGS 1-3B by 100. While presented with a reduced-pressure interface 250 and conduit 248
25 for connection to a reduced pressure subsystem (not shown), it will be appreciated that the
drape 216 may be used as a stand-alone dressing as well.

[0047] The wound drape 216 includes a first isotropic zone 224, a second isotropic
zone 226, and a third isotropic zone 227. The first isotropic zone 224 is thicker than the
second isotropic zone 226, and the second isotropic zone 226 is thicker than the third isotropic

30 zone 227. In this embodiment, isotropic regions are created so that with equal force applied
across the drape 216, the region defined by first isotropic zone 224 will stretch less than the
region defined by second isotropic zone 226. It will be appreciated that the isotropic zones

224, 226 227 may be of any suitable thickness relative to one another (e.g., the third zone 227

12



[0049] In one example, the wound drape 272 can be thickest at the edge 272 and gradually become
thinner towards the inner portion 270 such that the center 270 is the thinnest portion of the wound

drape 272. The sharenbibs resylting cavi [ one, including a frustocanical shape.
Conversely, th?e wound drapé 27 %r%%%%m%tﬁ%oﬁé ?égelrgll(ﬁ%lg}f/né 3h g?gésuoa Rﬂ:?ecome
thicker towaffethe wahbsrappeegiaid that ahe wenber ofBdgehis deckesepdionpbykd. ilBend drape 272.

Any of the ilysitepiys.aebodiments of fhewoundidrare drseiibed herein Jnglvding thesg.naying

substantially parallel isotropic zones, are able to have even and gradual, or tapered, changes in

thickness oPERESHRGhE G iRSlead s h A essdiy Hbbmarprsertsdithabliedsetremicarnrsdinfent in

which the ispr6Rir7 ZNRS AéCeRRBHREANIRHY RAIRE QM AN IRt RS RAYIGNAE nay
extend from one ed ffa{ f the wound drape 216 to anzt\)&oosmg edge. Tagerlngi}of the wound drape 216

can help to FBR&E LSOO & MBohitH e WO MY Brxpanyiwtiabipshaes whercdpvafbviate
skin irritatioin (eleg., iblikidiis) bSueh apRenh e canMsoenifeicole salestraichingiahyasiRmalicsto
facilitate wound hegling. 30[0050] Referring no FIGS, 5A and 5B, another illustrative embodiment
of a portion of a rjggggh%rie[?s%?le@%gf%e%te%s? IeRSolts s %@ﬁ%@%@%if@%‘?’?g‘ﬁ%@fﬁs
shown. ThezradeEéd-pRés3ive int dimientsityste e R0 iz genaralybanatdgalud irmnadst- idispesisdo that of
the redyced: re treat 100 of FIGS. 1- nd.a correlation of parts is rally
indicatet m T DG e VeSS tols S sudh i B R RS & BB SR
presented Withed geueByl ipeeesgreirimdaaiy3B0ramdscomauin 348 fpoutmmzttiontie elpediiced

pressure sugeyagi Rk MInlvdlldin ARRieCiIRE Nl st diape #1OBy g ysed as a

stand-alone dressing. 5[0051] The wound drape 316 includes first isotropic zones 3 second

isotropic zoRBEWBly chareRpsIHaSt Bisidenatheaf Sxavearentodrapel XH6mla Figuessal Ay anihdPa tiestomesdulus of
elasticity (Afostitsh e searnAiiselaRI ¢ 4RREST IO A EPEMBL SIgMmBRIE R RAVING A Spsepd modulus

of elastjcity (22). In the illustrative embodiment, the first modulus of elasticity is greater than the

secontPmofAtLoIEMEdi ey s sy ds ibR st setthsvedolrrediés 326 10 stretch more than
the first isotropic Ze0es]Ia4bnearitiprenarndbeiane.3d 673 siralchridkdRa HRUG JrapeRil6 stretches

primarily in one direction versus other directions. For example, in one embodiment, the wound drape
il tcpns '

316 may prithe SEH U UL OB ATES B AR RO RIS & AU RASIAI B HHFhArE & dkigaEotropic
zones 324, 3#6of0fERE Byaelettipg2ie apprappates mocdeiusiod edaaiicityyfappasiniaritopisezone 324,
15 326, a ulsnerlurH%)ésgglec é)\é%l}ﬁcc?%réo'eth rate orlfogge Wit%%ic;h t WOU{;Id rape 316 attempts to
return to the drapes 316 original si7e after BERY Stefe RO ST RS troCs PARsHE 2HSs, the rate of
or foré¥ relastpherth2 7t andl gtivnadhydbec appthickaationaktiss tenmay e tel tilatebe Yinide 1he is
llustrative eghaUmantSHES: o ol SACRIRR9RIC £ones, 24, A6, Il b Apptedlpled that any
suitable number of isotropic zones may be eémployed. Additionally, |
wound drape described herein, including those having substantially parallel isotropic zones,
are able to have even and gradual, or tapered, changes in thickness or elastic modulus instead
of having clearly defined isotropic zones. In an embodiment in which the isotropic zones are
25 substantially parallel to one another, the inner pottion 270 may extend from one edge of the
wound drape 216 to an opposing edge. Tapering of the wound drape 216 can help to relieve
strain at a tissue site to which the wound drape 216 is applied, and can alleviate skin irritation
(¢.g., blisters). Such tapering can also offer desirable stretching characteristics to facilitate
wound healing,.
30 [0050] Referring now to FIGS. 5A and 5B, another illustrative embodiment of a
portion of a reduced-pressure treatment system 300 for treating a tissue sitc on a patient is

shown. The reduced-pressure treatment system 300 is generally analogous in most respects to

that of the reduced-pressure treatment system 100 of FIGS. 1-3B and a correlation of parts is
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20 will be appreciated that the wound drape 316 may include any number of isotropic zones of varying
moduli of elasticities or even be constructed of continuously variable elasticity across at least one of
the wound diaae, fy ﬁ@&@ﬁé&f}fﬁ&%ﬁﬂgg@mﬂt?m:fdtsamg A0SR SRIRELINS AR Of g wound
drape 316 have thée lowest modulus of elasticity’re afive To other Isotropic zones of the wound drape
316. 25[0053]|%4n Whithaewmisd diffentedmedirrasaddodpis 26Aeadeayduan 8 fadwius bbrlasticity

equal (o or SBSRANBISIFG LALIObA! ALINGHARYS A RHOSARMISIRPRAIE R WidhResggnes are

attached. As a few non-limiting examples, the modulus of elasticity of the isotropic zone may be within
twenty percBRY Seehs e brlmsesssiBehe patient's epidermis or within ten percent of the

modulus of elasticiposf [npaiantisiaign Previinbyar30RurGaoLehte madulss afelastigity of the
patient's ski{n(ggac? %i tie? the modulus of elasticit¥ of the isotropic zones with the modulus of
| i

elasticity of 't OO MR R hiTITA StPERs L BBt RrtrirtiRariaH? St sodhlasiifg and
promote healintcitnd/Mimichize seariigofrepibesmardtrsibhaappeeiaiastdhal aeissafRpihaones
324, 326 ma configured such that they are annular shaped when viewed in_plan view and the
isotropic zoﬁ}ésg ﬁﬂﬁ?gi%sr{ﬁcéﬁz g%ﬂ]atﬁ;} tri%t%é%?ﬁé%g%’&%ﬂ%ﬂ?ﬁaﬁﬁEri%tdﬂ% %15858@%53?’3%6 are
concentric Witdenthantherdndadditidus ofkilestioaigoiropis arheka3 2, R26ndreahaplzbaeiigs
substantially. simil igkne [t.will be appreciated.that the isotropic s 324, 32 5 be of
diffe reairrla%t th%&%@gﬁg@% é%%eé%zi’% fgg{trro 6?0%/%8 Qéa vwv%% %F‘éopuél %%%]ilﬁ%ag;/ﬂgles géﬁﬁ%veecg ll::I)J31;:ilez:/ombining
different zoresmbdings ditfe seatamsduinut Blsistivikabrastime N asudidtbee di thitkne sEese Yusp]dhia

thickness aggBad LU @IB.316 Ay SYEIM AUELAIAAIARS! Along g or more

directions of the wound drape 316 or a portion théreof. Moreover, while the isotropic Zores 324, 326
are shown 2E'8eRdeRROpaRIIRPIFitioEatehistmpit Toines G sk 3preciated that the isotropic zones

324, 326 may havygsy B4l HEIR0 SERAIBHARHEINODE AARES for eatRIRHBRIEEHEFAOW tO

FIGS. 6A-6B, another illustrative embodiment of a portion of a reduced-pressure treatment system 400

for tredfing 32@s§d’ée§i?éa@5ﬁ%ef5‘é¥i%lﬁt°%n§%i‘fbﬁ 3t o Ete dth viish beraawmd Aregstepritonrienerally

includes a worsnghtiape 4ipead nneRimmoiReldmer RRINGMenbesaddédhoresaducadiiespuie interface
450 and conduit 44 m%}/ be coupled to the wound drape 416 for connection to a reduced-pressure

source (not ShEWHY ST FebincRa frasdetine Andirp anpamriation thisses ne ke rreslibisd,
however, bévajipneiites thiaethabwalinchterpes4ho tTadicdosepiozasiand dongidigssing [0055] The
wound drape 41%85'1? gﬁef‘rall forng?d from a f}exible sheet 423 he%vinﬂg'f ne 20 or more anisotropic
members 48P CoUTad Therato AR AAMCLeFE Sic 1REARISLF S PaYPE S Pg?ﬁ% SRR wound
drape 116 with bnigpopit:ptbpeattiesoimdnimfiudttiig, indodinitingueremplésdinepwevnesdimpe 416 is
operable to I 2 between the anisotropic members 457, but stretches minimally or not
at all in the ﬁ@é%génﬁugﬁ gﬁgﬁiﬁ%ﬁ a(frae;igno%tﬁgngtnr}%g fiocgf:?%térrln 3?%’1&9 ?Ejnetﬁ 3%?1&%5%}\95
embodimerft st 2naeiishtropinthénsers 48T cdmprisardhglimality thé filameite 458 iEhedildments 458
may be for rem-any SHi terial .ingludi %pﬁ) imited t lymet,.fabric tal
composite,r%%tomgr, etc.k}rgﬁ agléi’l%i%iqo%n%r% tf??ﬁr#?#%f“& }néélfgga%aﬁrcgﬁg%iéx é\ﬁchbtﬁgﬁrtﬁ%q;% é¢
substantiallyopss Adhevirauseleamsthls. It will, however, be appreciated that the filaments 458 may have

any syitable arrangREHNLCRARARIEAIIAMIGRGLIRG AHRRS %3§6ﬁigkﬂﬂé§%%[§ﬂhﬁx%oa%889ﬁ£eéf for

example, the filaments may be in a "thatched" arrangement, a substantially random arrangement, etc.

The filamerf@HEE T4y P haRsiAathoimiarta shai frhs dismanatian reaohmetinvstrigve which

embodiments zones are attached. As a few non-limiting examples, the modulus of elasticity of the
1sotropic zone may be within twenty percent of the modulus of elasticity of the patient’s
epidermis or within ten percent of the modulus of elasticity of the patient’s skin or within five
30 percent of the modulus of elasticity of the patient’s skin. Coordinating the modulus of
elasticity of the isotropic zones with the modulus of elasticity of tissue at the tissue site may
minimize stress applied to the tissue or stress-shielding and promote healing and minimize

scarring. Furthetmore, it will be appreciated that the isotropic zones 324, 326 may be
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[0056] The filaments 458 are coupled to the flexible sheet 423 by any suitable means, including but not
limited to, adhesive, mechanical fasteners, bonding, sonic welding, etc. The filaments 458 may be

coupled to eitherthesskin:fagl 432 qr the first surface 434 of the flexjble sheet 423.
Additionally, the Tilaments 45?t ?}é;{é@eﬁ%ﬁ% %vaﬁﬁ??twgeﬁe%%‘rgﬁshneé[ag ‘Eﬁ%’ 1%#2&5#15%%8%&55 such as
co-extrusiorfafeteb s Bfeninzpioney 268 erarsubsdarshithat sidsatropithethe S23dbR26leet 423. Also,

while ilustraliyeiRMen: SHoMS MR ANBRICRIRINGTRGI AT, lavibhe Aeniepied Midhary

number of anisotropic members 457 may be employed. Further, while the anisotropic membe

are shown aS&tiBYtaly aipikahikingaso Hoih b isiate o Saibrdsiitepieangsd 2hidsbromic
membess 4%¢ prairhae BivkASEUialig A ANAEIanhIGISHO WG AARIPE S IMRISPNE heflivyili e

appreciated, that the anisgtropic members 457 may be arranged such tha the?/ are annular in shape
when vieweBiiPIRNIREAHSIF A 201 Bryrssibierent masl ef el thcitintay aidl asHaBRIFRE with one

another.  tHiOREEsdeVV RiledhachisREER inRIRET S14R¢ REENEMPe3I CRIRPUSIAY, arlwali,
filaments 458 in this illustrative embodiment, it will be appreciated that the anisotro% 15 members

457 may havy@ Ay LEitA5I8" 8% |ng5‘f|t6?F%1ﬂg AR FRE PP LA RpROT B IRE o oBTE Yifembers
may includevenileebivadaypis mokp Eh 1626 afiakibla abeabdAadialheadhasiialayernstay, or widy not be

patterned. ible.configurations and n ents for the anisptropic members are possible.
In addrllt?jon,%1%:-3g |§(§§r§eg&%hea?n er A1 %Ctﬁoengsgﬁ{g’ogfsérmﬁﬁj?geg%ﬁpﬁﬁéaﬁxfgﬁ%aerl’gﬂ’g%fr ?Stlnaetwe o
reduced-prednsaeotteatment system 100 of FIGS. 1-3B. 20 In the illustrative embodiment, the gripping

e 416y so e 40 TG0 SR AR e R 3

aTg%i%rip ing
member 418 may span‘the entiré width of and overlay the aments 458 or may

be located HesfkedaneEswrtHeaflagibleyskoed AP Bukcotown tlasBtGit6Bn 100681 Retmwing Fow to
FIGS. 7A angyéEaanetbar sHatie RIPROMMER01 8 %%ﬂ&%j?ﬁ‘ %E@n@%ﬁ@qgﬁﬁﬁﬁﬁ Uealpent

system 500 for treating a tissue site on a patient is shown. The reduced-pressure treatment system

500 generafy RNSBREPGTS dhd dieiseus e rseswitdrieriaerd ftimrgnei s iy ge soupled to

reduced-prasgWweutaliERes?5 AR HREGHH (348 MR DR oHRIED Iecthe WWaHRE 'RieR bBafor fluidly
coupling to a reduced-pressure source (not shown) such that a reduced pressure may be delivered to

the tissue Sﬁféc!qce%iﬂrq%%%géary B% delivered to the tissue site. It should, however, be appreciated that

the wound drape 416 may be used as a stand alone dressing.
[0055]_ The wound drape 416 is generally formed from a flexible sheet 423 having one

20 or more anisotropic members 457 coupled thereto. The anisotropic members 457 are
configured to provide the wound drape 416 with anisotropic properties. In this illustrative,
non-limiting example, the wound drape 416 is operable to stretch in the areas between the
anisotropic members 457, but stretches minimally or not at all in the direction of the
longitudinal axis of the anisotropic members 457. In the illustrative embodiment, the

25 anisotropic members 457 comprise a plurality of filaments 458. The filaments 458 may be
formed from any suitable material, including but not limited to, polymer, fabric, metal,
composite, elastomer, etc. In addition, the filaments 458 may be arranged such that they are
substantially parallel with one another. I will, however, be appreciated that the filaments 458
may have any suitable arrangemtent capable of providing the drape 416 with anisotropic

30  properties; for example, the filaments may be in a “thatched” arrangement, a substantially
random arrangement, etc. The filaments 458 may also be formed from additional drape

material in some illustrative embodiments.

15



30 appreciated that the wound drape 516 may be used as a stand alone dressing. 100591 the

wound drape 516 is generally formed from a flexible sheet 523 having one or more fluidly inflatable

bladders 560. Eacfy ki y-infiatabl t?!?s%d. ingludes an interior ber 562 for receiving a fluid

to inflate the quid[yhi)ana able bla d%r 560.?:%E%%sleg#ﬁpﬁ?e%e%gé%Sé%efggear?;?%ﬁlgrﬁgle%@%El B‘i‘/“%f

corresponditigAdfaEdus pst lintedrte ortheii 56 mesbwavarfstantirbebappingcisteid theltmsintgle Thad supply

tube may bagayey iy ALY 10 GAER IAIARIA PISTAPNES ROk prconnect
m

the fluidly inflatable bladders 560. The fluid may be delivered to the interior chambers 562 from a fluid

control 5 méhEserblestisaiy Srnddiitiora it e ilemenia dy baainbedorabihvidyvibe Baphlsehststoring

and selsctively, delpiprngotoddsrainaly taecliRRion I0kIeRN B IYRHREAD ATR0RES bt jUSIrative fluid
control means inclu eﬁiﬁtﬁﬁ% IS POt limited to, a pump, iﬁlljnder, reservoir, etc. with corresponding
control mecRAREME G LUERLTHinitdd to Wit dlustiamys S rbalimtats hots tHe aniaRPRifatable
bladders S6fembyrbd inflateiliwitamycsuiate: mataiabdQnehicding fahnatdiritesh paaise water,
saline, a gel, a foam, etc. 6Q] The fluidly inflatable hladders 560 are configured to provide the
wound drapdemgl@(é\ﬁth%gﬂhs%trégﬁ:e@;gﬁg? T %’fﬁ%ni‘l Séftr‘é%@%"%%%’aiﬁ?e%‘k sf‘ﬁgt%ti%lﬁﬁfﬁﬁgtable
bladders 56@itirouiientiizenouridl Hecqpeistiatedithanisoirpitgrioprttitsloyv ¥ireydfahearigidity they
supply; guch, 516 functionall aves similarly to that of FIG. 1-3B 15 whereby
the fIex?blerg{ﬂl%aeﬁg;g%yggggﬁéﬁge{ganggrg?ﬂ? 8%%%%%9%%@%‘{% lﬁﬁ?c]ilid%e?g%ﬁc\l/%egr% é‘é&l}eetching force is
applied the@isorepibarpndressit ivilnes bp preozte dutiathbt tbenaro|inguihei nchapevdfdiiit dethinred

through the fchRyaRly 15 364 LIRS RLSSINE §0,£0Y 9116, BUANORIG preRsIRs Of the

wound drape 516 For example, as the fluid is Telivere y Inflata 5 560, the
anisotropicity of th9ftab¥ Bils teagnisrirenisenembetsith 2ordshoviees tropghitgs plbebermay also be

varied to praviRachspmihanisairape Shesk AGRNIRIRLIRMHREINAMARIHL £R0iH e fluid control

means in response to conditions at the wound site. Moreover, it will be appreciated that inflating the

fluidly tnflat S B D8E bR IS SRl f AR PP RIAGHHBSFIGAE ARISEBNBenES further

enhance thensysopiopieinebviary In-adiitianeencribe uigivdndalriedindders 269 arg.inflated, they
may be 25 0 erablﬁ é? rovide a compressive force that may be realized in subcutaneous tissue and
C

that may be’ DEREYCIAY S gL I GE matiseerdu Sthen ReRIisenB e Al R ARAAHENRS IS ST the

like. [0061] Dhehdluidipinitatahieblasider pd6ibloray hedeesnled wipmbenibidahast 5% Rynnyrsuitable
means, inclydiﬂ%t&yt r}Oti"miteeqntt?eaij{?SP/tE mgch ical fasteners, bondinf%, 303%11_10 welding, etc. The
fluidly inflatabie bladuere beG May be CotpiSd tovErREr TS amsm i ddS 9ot i drfirface 534

of the 2léxible @ﬂéﬁﬂﬁ@ﬁVAdmﬁmmtIMfgnipmdgﬂﬁmbm bladdeyHboOuplay healorriadicmie

substantiallg G &Igg r wWith (}j}g- exible sheet 523 prior to their inflation. While the illustratiye

embo dimentus%ows % ﬁi;%i y %Eﬁea %% 1é m "ﬁqe gplppmg mem[)er hg may Span the eml,n‘e Wléﬁ) of
the flexible sheet 423 and overlay the filaments 458 or may be located near the ends of the
flexibie sheet 423 as shown in FIG. 6B,

[0058] Referring now to FIGS. 7A and 7B, another illustrative embodiment of a
25 portion of a reduced-pressure treatment system 500 for treating a tissue site on a patient is
shown. The reduced-pressure treatment system 500 generally includes a wound drape 516 and
one or more gripping members 518. A reduced-pressure interface 550 and conduit 548 may |
be coupled to the wound drape 516 for fluidly coupling to a reduced-pressure source (not
shown) such that a reduced pressure may be delivered to the tissue site. It will, however, be
30  appreciated that the wound drape 516 may be used as a stand alone dressing.
[0059] The wound drape 516 is generally formed from a flexible sheet 523 having one
or more fluidly inflatable bladders 560. Each fluidly inflatable bladder 560 includes an
interior chamber 562 for receiving a fluid to inflate the fluidly inflatable bladder 560. Fluid is
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bladders 560, it will be appreciated that any number of bladders 560 may be employed. Further, while
the fluidly inflatable bladders 560 are shown as substantially parallel with one another, it will be

appreciate . LMLy | d 560 may have a uitable arrangement relative to one
another. M%Ségg\f/lé?,% gﬁ%é%ﬁ%ﬁ%ﬁé%ﬁ%& 5 8%% In é?&o e"? 5?38&?“3%88%%%’85 %1 tanged
such that tHRORGHR ihTralis annessiried BB0%rogatiuidrsspplyedbhynery bevedigupthto dativiire fluidly

niiatable biagRaicituRaLe  BRLIGRR Arianeat sthibak e fidbuRiiae Hadarrs 560 are

concentric with one another. | In"addition, the gripping member Is"the same or similar to

the grippind kst 3l fidr ey dsdipisersdrie thedtnsior sherbars 6620 RIGSUBRNtrothe

illustrative IReanlpastineninfthe 0y pRRgIRENRRARLE P Q%%QHE&?Q&&}E&%HB@SP’S%% ace 532 of
the ermbIe};}s{?qeet 523. The gripping. member 518 may span the entire width of the flexible sheet 523

and overla @?}F&%Wsd%g‘éeﬂia Vi Rueraidberiaby e ehadlst merirnabinbpseit323dn  [0063] In

one illustratiesenivedineobnths sty inflatrb)edladdrnsSeQ %?aéﬁﬂ dyithiRosiive Rresgure
through fluid ggrlé/etubeg 564 andasr duced pressure is supplied to 15the reduced-pressure
interface 55‘61?%1e TR ARIRST SRR I EH NIk, ki me et aidinieddpiartes it Eompressive

force. As redubtbg@su%aﬁnéﬁséﬁﬂﬂ&&)mﬁmlﬁﬁ; blriseyshbGeriaredday Ao wiatsbiBenaterial,
redUC@gjprﬁrt,ﬁ{}lé&g\B%{fg&qimS& é?gacj Etlﬂe(gﬁgrcfrgﬁrtlg %’%es%r}eg ﬁ:l%rce. The closing force is realized at the

epidermis and may be realized at deeper levels, e:g. S?t20[0064] Although the present

invention and its d806®kddedlnidls infletablisbladdetiiéhareantditat ¢ astpiovilissiratiuginmdaiiapaiting
embodimentss i, 8h9HILRE HOHRSiaRd t ' hanges. substitytions, .permutation d
alterations can be made w}#ho%t gepg(%ﬁﬁgt#gﬂ t %ailggﬁ%eg?ﬁnewi%%g}ﬁi@h“%% H]E?rﬁ?é%eb@tﬂéﬁsppended
claims. It wiPBemapistetiaernthdany féamith dnisigeiss ontreties d coirhectitthdoigiditoteembodiment

may also bepRliGRM!entR BXR-RIIRLE PRORINA DL T HAIMR IR AAY %gag%%%@?ﬁ%lﬁ e wound

treatment system for treatinf; a tissue site on a patient, the system comprising:
15 whereby the flexible sheet 523 stretches more in the area between the bladders 560 when a

stretching force is applied thereto. Furthermore, it will be appreciated that by controlling the
volume of fluid delivered through the fluid supply tubes 564, it may be possible to control the
anisotropic properties of the wound drape 516. For example, as the fluid is delivered to the
fluidly inflatable bladders 560, the anisotropicity of the drape 516 may increase. The fluid

20 delivered through the tube 564 may also be varied to provide a dynamic anisotropic sheet. A
controller may be provided to control the fluid control means in response to conditions at the
wound site. Moreover, it will be appreciated that inflating the fluidly inflatable bladders 560
prior to stretching and applying the wound drape 516 may further enhance the anisotropic
behavior. In addition, once the fluidly inflatable bladders 560 are inflated, they may be

25  operable to provide a compressive force that may be realized in subcutaneous tissue and that
may be beneficial in treating the undermined subcutaneous tissue and eliminating voids or the
like.

[0061] The fluidly inflatable bladders 560 may be coupled to the flexible sheet 523 by

any suitable means, including but not limited to adhesive, mechanical fasteners, bonding,

30 sonic welding, etc. The fluidly inflatable bladders 560 may be coupled to either the skin-
facing surface 532 or first surface 534 of the flexible sheet 523. Additionally, the fluidly
inflatable bladders 560 may be formed to be substantially co-planar with the flexible sheet 523

prior to their inflation. While the illustrative embodiment shows four fluidly inflatable
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5a wound drape comprising: a flexible sheet comprising: a first isotropic zone, a second isotropic zone,
and wherein the first isotropic zone and the second isotropic zone are 10configured to provide the

flextble Shelayil sl o CRURIEIAN AR IIES AR YIYA aLUSResINg REmBRRdhe Wound drape

and the tissue site; and a reduced-pressure subsystem for delivering a redticed pressure to the

manifold. 15&r8H ¥ hikethe dyidy-iduabletinddar feharmehe syste mbstaspiyirririd Mddneseising a

gripping memhgeCaUPIRbIABR LD thar arReRARIRELBIN A MRLD9:8rARE R thE SHiRRIRY member
are operable to form a fluid seal over the tissue site. Claim 3.The reduced-pressure wound treatment

system of cEATEERAHH B IGYA RIS RO B g is|arg Y it BaH bs dpriaciateddhfiohn disdlp énfiatelitoping
membes opekatiadadoansittacipsnsiRicthiothepaliongsn vheIah b anoundidrapgyand the

Dipping me al over the tissue site. Claim 4.The reduced-pressure

ber are operaple to form.a fluid se
wound trea@%ﬂt"é%?é%?ﬁba&faﬁm 1, AR ol g RPN HYY 29HEE ATERBESEIRD and the
second isottiopithe dnéihem Basate bihddiek3esaiEpanshiiberRinoieaficshéhickness is greater than the

second thickness (91, IR, THE JEShSe SRIGRP YR WOHD SRS SYRIFHR ghsiai L whereln

member 118 of the reduced-pressure treatment system 100 of FIGS. 1-3B. In the illustrative

10 embodiment, the gripping member 518 may be coupled to the skin-facing surface 532 of the
flexible sheet 523. The gripping member 518 may span the entire width of the flexible sheet
523 and ovetlay the filaments 558 or may be located near the ends of the flexible sheet 523.

[0063] In one illustrative embodiment, the fluidly inflatable bladders 560 are inflated
with positive pressure through fluid supply tubes 564 and as reduced pressure is supplied to

15  the reduced-pressure interface 550, the inflatable bladders 560 press against the patient’s
epidermis with a compressive force. As reduced pressure increases, the inflatable bladders
560 are drawn toward the reduced-pressure interface 550 and thereby create a closing force. -
The closing force is realized at the epidermis and may be realized at deeper levels, e.g., the
dermis.

20 [0064] Although the present invention and its advantages have been disclosed in the
context of certain illustrative, non-limiting embodiments, it should be understood that various
changes, substitutions, permutations, and alterations can be made without departing from the
scope of the invention as defined by the appended claims. It will be appreciated that any
feature that is described in a connection to any one embodiment may also be applicable to any

25  other embodiment.
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30 isotropic zone has a first thickness (ti) and the second isotropic zone has a second thickness (t2)
and wherein the first thickness is greater than one hundred five percent (105%) of the second
thickness (U> 105 % t2). Claim 6.The reduced-pressure wound treatment system of claim 1 wherein
the first isotropic zone has a first thickness (ti) and the second isotropic zone has a second thickness
(t2) and whexgnighe first thickness is greater than one hundred ten percent (110%) of the second
thickness 01 > 110 % t2). 5 Claim 7.The reduced-pressure wound treatment system of claim 1 wherein
the first isotropic zone has a first thickness (ti) and the second isotropic zone has a second thickness

(t2), whetgiihe first thickpassibgeeaies thatdhasesand thiekigstoftitidhaaadivhry eifcthe figst
isotropic zone comprises at least two coupled portions of drape 10material. Claim 8.The
reduced-pressuP8iBL e FESHEFRBPLUEAS of claim 1 wherein the first isotropic zone comprises a first
mateyial having afisshmadplisoeigiasticity (Xi); the second isotropic zone comprises a second
material having a secon(ﬂ m%éml s of 15elasticity (X2); and the first modulus of elasticity is greater than
the second modulus oft SRRy IELS HBHBIREN 9. The reduced-pressure wound treatment system of
claim 1 wherein the first fisetiopi® gRnegmprises a first material having a first modulus of elasticity
(Xi); the : :
a second isotropic zone, and
wherein the first isotropic zone and the second isotropic zone are
10 configured to provide the flexible sheet with anisotropic stretching
properties;
a manifold for disposing between the wound drape and the tissue site; and

a reduced-pressure subsystem for delivering a reduced pressure to the manifold.

15  Claim 2. The reduced-pressure wound treatment system of claim 1 further comprising a
gripping member coupled to the wound drape and wherein the wound drape and the

gripping member are operable to form a fluid seal over the tissue site.

Claim 3. The reduced-pressure wound treatment system of claim 1 further comprising a
20 gripping member coupled to the wound drape, the gripping member operable to
transmit a closing force to the patient's skin, wherein the wound drape and the gripping

member are operable to form a fluid seal over the tissue site.

Claim 4. The reduced-pressure wound treatment system of claim 1 wherein the first
25 isotropic zone has a first thickness (t;) and the second isotropic zone has a second

thickness (t2) and wherein the first thickness is greater than the second thickness (t; >

12).
Claim 5. The reduced-pressure wound treatment system of claim 1 wherein the first
30 isotropic zone has a first thickness (t;) and the second isotropic zone has a second

thickness (t;) and wherein the first thickness is greater than one hundred five percent

(105 %) of the second thickness (U > 105 % t;).
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20 second isotropic zone comprises a second material having a second modulus of elasticity (X2); the
first modulus of elasticity is greater than the second modulus of elasticity (X1>X2); and the second
modulus of elasticity (X2) is similar to a modulus of elasticity of the patient's skin. 25Claim 10.The
reduced-pressure wound treatment system of claim 1 wherein the first isotropic zone comprises a first

material amingsa first meduldseiefrsticity Whithersacansk iSQtieRICAONRI ROMPREESIA IAE0AFkt
material having a second modulus of elasticity (X2); the first modulus. of elasticity is greater than the

second modulu$ BT 8RS HRIRF (R A5k trehBess (A PO BN S S ASAERDIEEANE Wathth 1e8PBereent

of a 30modulusfiasticity) ofidhevpatientaskine hlakmeid it hedgaudedrRiRssURIOUAS Seatment
system of claim 1 Whereinfijge first isotropic zone comprises a first material having a first modulus of

0 r pl 0
elasticity (Xi); tHe S&cbHef tFSE)‘?('E‘(%gH@?(&‘?ﬁi&is%& Hsédahd material having a second modulus of

elasticity (X2); the first modulus of elasticity is greater than the second modulus of 5elasticity (X1>X2);
and the second modulys of elasticity (X2) is within five percent of a r[(gt(r)r({j: lus of %I@sticity of t

e
patient's S Claim 12 ¥hdSQGEaRr prabe WU GHBE I AR s Watm PSEHE SR tﬁéShrst
isotropic zone isspataiiel ¥tk the secendisatiaRic Zoned thElaitddd Fbedshdusatd-prasswecwriind

treatment system.of clai wherein the first isotropic zone is concentric with the. second isotraopic
sone. Clain 14 PHAEH Ualy BIECEth by T LS & et DL RS 1 Hotropic
zone is substaniiad yteRgandiic fivihitoe gscanshésairppitzoneland whetelpled portions of drape

10 material.

Claim 8. The reduced-pressure wound treatment system of claim 1 wherein the first
isotropic zone comprises a first material having a first modulus of elasticity (3;); the
second isotropic zone comprises a second material having a second modulus of

15 elasticity (2); and the first modulus of elasticity is greater than the second modulus of
clasticity (A; > h2) .

Claim 9. The reduced-pressure wound treatment system of claim 1 wherein the first
isotropic zone comprises a first material having a first modulus of elasticity (3;); the

20 second isotropic zone comprises a second material having a second modulus of
elasticity (A2); the first modulus of elasticity is greater than the second modulus of

clasticity (A1=h2); and the second modulus of ¢lasticity (A2) 1s similar to a modulus of

clasticity of the patient's skin.

25  Claim 10. The reduced-pressure wound treatment system of claim 1 wherein the first
isotropic zone comprises a first material having a first modulus of elasticity (3;); the
second isotropic zone comprises a second material having a second modulus of
clasticity (A2); the first modulus of elasticity is greater than the second modulus of
clasticity (A1>%2); and the second modulus of elasticity (A7) is within ten percent of a

30 modulus of elasticity of the patient's skin.
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the first isotropic zone is annulus shaped in plan view. Claim 15.The reduced-pressure wound
treatment system of claim 1 wherein the first isotropic zone is substantially concentric with the
second isotropic zone and wherein 20the first isotropic zone is annular-square shaped in plan view.
Claim 16.The reduced-pressure wound treatment system of claim 1 wherein the first isotropic zone

compriseglaifiuidly inflatabledlrddereclamib oA Weundaiapaeamprisignaliiexibleisheet fasplacing
over a tissue site, the flexible sheetincluding: a first.isotropic zone, a se?g)nd%?oﬁjmf)ic, zone, and
e

5wherein the firStS8RS Yo ASMHI e SUShMPISHR LR RS et caott Btisiidthe Mexible

sheet with anisaifenid SieipRg epeidiagricdain 1&dne watktddrRRe:mef glawschd wheteinsthe first
isotropic zone has a first héckness (tLHan the second isotropic zon%has a second thickpess

(t2) and whereif? 801%@?%?&% g ig‘aﬂg)%r SR et stFHSERNARS R S EmHe He

wound drape ofghaimify/(Whereintheliy skispliopiianreohatailiisf (., thickngss {thegnedhe seqond
isotropic zone has a second thickness (t2) and wherein the first thickness is greater than one hundred
five percent (10%”‘@%‘%‘&?’1&1%%’8&?& fHilknaLent's skin.

Claim 12. The reduced-pressure wound treatment system of claim 1 wherein the first
isotropic zone is parallel with the second isotropic zone.
10
Claim 13. The reduced-pressure wound treatment system of claim 1 wherein the first

isotropic zone is concentric with the second isotropic zone.

Claim 14. The reduced-pressure wound treatment system of claim 1 wherein the first
15 isotropic zone is substantially concentric with the second isotropic zone and wherein

the first isotropic zone is annulus shaped in plan view.
Claim 15. The reduced-pressure wound treatment system of claim 1 wherein the first
isotropic zone is substantially concentric with the second isotropic zone and wherein

20 the first isotropic zone is annular-square shaped in plan view.

Claim 16. The reduced-pressure wound treatment system of claim 1 wherein the first

isotropic zone comprises a fluidly inflatable bladder.
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15(ti>105 %t2). Claim 20.The wound drape of claim 17 wherein the first isotropic zone has a first
thickness (ti) and the second isotropic zone has a second thickness (t2) and wherein the first thickness
is greater than one hundred ten percent (110 %) of the second thickness 20> 110 %t2). Claim 21.The
wound drape of claim 17 wherein the first isotropic zone has a first  thickness (ti) and the second

isotropic eani has a secqniitickagssotrivierein the first thickness is greater than the second
thickness (ti > t2), and wherein the, first 25isotropic zone comprises at least fwQ portions of drape

material. Claim 22 GRISRLOr AR e aXFh s MR et bed mble shestittsgingomprises a first

material having a first pagihistedglastieity (Xi); the second isotropic zone comprises a second
material having a second modulus of elasticity (X2); and the first modulus of 30elasticity is greater than
the second modulus of'é P KPR 23.The wound drape of claim 17 wherein the first

isotrgpic zone is parall@lhattintfie: $REORCHSPILORIBZANEHE KitorHiddie o ubakdiane off glaban b 7
wherein the first sotropic zone s C_oncgnt iC v]\gith he second isotropic zone, Claim 25,The wound drape

of claim 17 wherein the first iS58 oA TOLL e T ERAHSIRUEE SEIF NBEBERIHR% and wherein

the first isotropic zone is substantially annulus
Claim 18. The wound drape of claim 17 wherein the first isotropic zone has a first
thickness (t;) and the second isotropic zone has a second thickness (t;) and wherein the

10 first thickness is greater than the second thickness (t; > t3).

Claim 19. The wound drape of claim 17 wherein the first isotropic zone has a first
thickness (t;) and the second isotropic zone has a second thickness (t;) and wherein the
first thickness is greater than one hundred five percent (105 %) of the second thickness

15 (=105 %1,).

Claim 20. The wound drape of claim 17 wherein the first isotropic zone has a first
thickness (t;) and the second isotropic zone has a second thickness (t;) and wherein the
first thickness is greater than one hundred ten percent (110 %) of the second thickness

20 (t > 110 % tp).

Claim 21. The wound drape of claim 17 wherein the first isotropic zone has a first
thickness (t;) and the second isotropic zone has a second thickness (tz), wherein the
first thickness is greater than the second thickness (t; > t2), and wherein the first

25 isotropic zone comprises at least two portions of drape material.

Claim 22. The wound drape of claim 17 wherein the first isotropic zone comprises a first
material having a first modulus of elasticity (A1) the second isotropic zone comprises a
second material having a second modulus of elasticity (32); and the first modulus of

30 elasticity is greater than the second modulus of elasticity (A1 > A2) .

Claim 23. The wound drape of claim 17 wherein the first isotropic zone is parallel with the

second isotropic zone.
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shaped in plan view. Claim 26.The wound drape of claim 17 wherein the first isotropic zone is
concentric with the second isotropic zone and wherein the first isotropic zone is substantially
annular- 10square shaped in plan view. Claim 27.The wound drape of claim 17 wherein the first
isotropic zone comprises a fluidly inflatable bladder. 15 Claim 28.The wound drape of claim 17 further

comprisingAngipping membsikpapigddodaaflexibpshiaahClaims2a:Jdpie mwaund diaratatclaim 17
further comprising a gimping member coupled to the flexible sheet, the Dipping member
capable of trandfitfig Y dOURBI ¥ o a 20patient's skin. Claim 30.A wound drape comprising: a
flexible sheet; and an anisotropic member coupled to the flexible sheet and configured to provide

the flexible sheet with anisotropic stretching properties suiﬂﬁ}%at the flexijble sheet 5stretches.more in
a first direcih Hhan in E@e‘%ﬁ%‘f&ff&%ﬁ ﬁ ,C\%HB g?n"‘fh?%%ﬁi picisotropic zone 1s concentric with

5 the second isotropic zone and wherein the first isotropic zone is substantially annulus

shaped in plan view.

Claim 26. The wound drape of claim 17 wherein the first isotropic zone is concentric with
the second isotropic zone and wherein the first isotropic zone is substantially annular-

10 square shaped in plan view.

Claim 27. The wound drape of claim 17 wherein the first isotropic zone comprises a

fluidly inflatable bladder.

15  Claim 28. The wound drape of claim 17 further comprising a gripping member coupled to
the flexible sheet.

Claim 29. The wound drape of claim 17 further comprising a gripping member coupled to

the flexible sheet, the gripping member capable of transmitting a closing force to a

20 patient's skin.
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member comprises a plurality of filaments and wherein said plurality of filaments are parallel to one
another. Claim 31.The wound drape of claim 30 wherein the anisotrop ¢ member is an adhesive
10layer. Claim 32.A wound drape comprising: a flexible sheet; and a fluidly inflatable bladder
coupled to the flexible sheet and configured to 15provide the flexible sheet with anisotropic stretching
propertiegiguatsthat tha Rexible shpetsthptehigs more in a first direction than in a second direction.
Claim 33.The wound drape of claim 32 wherein the fluidly inflatable bladder is substantially co-planar
with the flexible sheet VHEN ifEEEA"E1aim 34.The wound drape of claim 32 further comprising: a
fluid supply tube fluidly.gaupiet @ia firsheaddapredtiadeier amsle shea Auig catTiroksaens Suigly

coupled to a second end.of the fluid supply tube, the flujd control means for, selectively.applying fluid to
the bladder. Claifi ﬁ*ﬂlé T U RSP EREN 58 &mmeﬂrsa&@ﬂﬂst@abé%?e%?&iéﬁﬁﬁ a

compressive forgatehaspatientis HSEHE direction than in a second direction, wherein the anisotropic
member comprises a plurality of filaments and

wherein said plurality of filaments are parallel to one another.

Claim 31. The wound drape of claim 30 wherein the anisotropic member is an adhesive
10 layer.
Claim 32. A wound drape comprising;

a flexible sheet; and
a fluidly inflatable bladder coupled to the flexible sheet and configured to
15 provide the flexible sheet with anisotropic stretching properties such that the flexible

sheet stretches more in a first direction than in a second direction.

Claim 33. The wound drape of claim 32 wherein the fluidly inflatable bladder is

substantially co-planar with the flexible sheet when uninflated.

20
Claim 34. The wound drape of claim 32 further comprising:
a fluid supply tube fluidly coupled at a first end to the bladder; and
a fluid control means fluidly coupled to a second end of the fluid supply tube,
the fluid control means for selectively applying fluid to the bladder.
25

Claim 35. The wound drape of claim 32 wherein the bladder is capable of providing a

compressive force to a patient's tissue.
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Claim 36.A wound drape comprising: a flexible sheet having an inner portion and an edge, the
thickness of the flexible sheet gradually changes from the inner portion to the edge to provide
the 5flexible sheet with anisotropic stretching properties such that the flexible sheet stretches more in
a first direction than in a second direction. Claim 37.The wound drape of claim 36, wherein the inner
portion is the substantial center of the wound drape. 10 Claim 38.The wound drape of claim 36,
wherein the modulus of elasticity of the flexible sheet gradually changes from the inner portion to the
edge. Cl@imid®3the meldfdpleapé claiprasngvherein the thickness of the erxibIe sheet 15gradually

increases from the i |nner1? %: tgeﬁad e such. that the edge | thlck%{ 1:%10 ner Ft%l Claim
40.The wound drape of cldim ierain ﬂ?e HhidRhE: éjolﬂ?le fiexibe & radual
decreases fromftheibhe ehpﬂrt@atdtmlilyeo&dggesufrbm&tdham gepisidhinn euhﬂw angOth epnona:tepﬁrélon.

5 flexible sheet with anisotropic stretching properties such that the flexible sheet

stretches more in a first direction than in a second direction.

Claim 37. The wound drape of claim 36, wherein the inner portion is the substantial
center of the wound drape.
10
Claim 38. The wound drape of claim 36, wherein the modulus of elasticity of the flexible
sheet gradually changes from the inner portion to the edge.

Claim 39. The wound drape of claim 36, wherein the thickness of the flexible sheet
15 gradually increases from the inner portion to the edge such that the edge is thicker than

the inner portion.
Claim 40. The wound drape of claim 36, wherein the thickness of the flexible sheet

gradually decreases from the inner portion to the edge such that the edge is thinner than

20 the inner portion.
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Claim 41.A method of manufacturing a wound drape, the method comprising the steps of:

forming a flexible sheet for placing over a tissue site, the flexible sheet having a first Sisotropic zone
and a second isotropic zone; and wherein the first isotropic zone and the second isotropic zone are
configured to provide the flexible sheet with anisotropic stretching properties. Claim 42.The method of
claim 41 wherein the first isotropic zone has a first thickness (ti) 10and the second isotropic zone has a
second thickness (t2) and wherein the first thickness is greater than the second thickness (ti > t2).
Claim 43(1henméthod of alainodidfnkendintingnly stisoiid pha: gankeasthAdi sbthjekiies shigijtapd the
second isotropic gone has a second thickness (t2) and wherein the first 15thickness is greater than
one hundred fivé percent (105 %) of the second thickness (ti > 105 %t2). Claim 44.The method of
claim 41 whereifotheriy stfisattbdpihzartergiacpriseseca dittue sinatdrialbrdblngleefirhbningglatfisiof

elasgcity (Xi); the second isotropic zone com r(!llg(smg 20second material having a second modulus of

. 1 A : . .
elasficity (X2); and the Tirst modulUs'G ealggflclllty IS g%)é%ezrofheaﬁ'% e second modulus of elasticity (Xi >
X2). wherein the first isotropic zone and the second isotropic zone are configured to provide

the flexible sheet with anisotropic stretching properties.

Claim 42. The method of claim 41 wherein the first isotropic zone has a first thickness (t;)
10 and the second isotropic zone has a second thickness (t2) and wherein the first

thickness 1s greater than the second thickness (t; > t,).

Claim 43. The method of claim 41 wherein the first isotropic zone has a first thickness (t;)
and the second isotropic zone has a second thickness (t2) and wherein the first
15 thickness is greater than one hundred five percent (105 %) of the second thickness (t; >
105 % t5).

Claim 44. The method of claim 41 wherein the first isotropic zone comprises a first
material having a first modulus of elasticity (A1) the second isotropic zone comprises a
20 second material having a second modulus of elasticity (32); and the first modulus of

elasticity is greater than the second modulus of elasticity (1 > A2).
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