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[0002] The present invention relates generally to medical systems, and more particularly, to reduced
pressure, compression systems and apparatuses for use on joints. 5[0003] Physicians perform millions
of surgical procedures each year around the world. Many of the procedures are performed as open
surgery and an increasing number are performed using minimally invasive surgery’, such as
arthroseopie, laparoscopic, and endoscopic groegagresUuN@ny of the surgical procedures involve
surgery on a joint, such as artbroscopic knee surgery, arthroplasty, or many others. 10[0004] Acute
wounds are created during surgery, and these wounds require care for proper healing. In many
situations, a stenigodiy IR FesshmAvRMiBRRUERIY B SRMA P AN 3ydiessingisnanklied and a
compression garment is applied. In the case of surgery on joints, the care of the resultant wounds can

be more MRFITHETRG 19edUsedPERISYER GUBSSTON BSleHA AP PRETRIAE FIIISH RN MR onsider as
one gxample thqEUUIERhOLKRAS SEHBSRY milRAPSKinRY& e dddatthakis yaaasdipd tapsiviganally

while standing at seven inches stretches to nearly 15 inches when the knee is placed in a completely

bent posiliohde REesedyres stfoPed RSt FRENFUESH AL HERAP RS INBBRE #Caccommodate
approximpéefyreh d@UUnstiisitna BiRiEfRasHNMMARY such BRSO MIREs b caviges, systems,

and methods for wound care on_a moveable tissue site, e.g., a joint, are addressed by the illustrative

embodim&MSsarisPEckdrEsiNY ARy Af thestugical erosedinss HYals SR PPbIAhguch as

reduced-prasgdEeieRIBC IR A AAKCANIRHEISSHeate disdagles a flexible dressing bolster having a first
side and a second, inword_irm erln anti .a 1,111roth-x.fl crtrt-vn "dr.+ fu a s n..., cuntin fn um
isn dfiaz ji.ermeﬁ)g%lh‘%c(‘f_lf-e- _\N’_Q%dslqg_ Ffeated during surgery, and these wounds require care for

proper healing. In many situations, a sterile, dry gauze is merely applied. In some situations,
a dressing is applied and a compression garment is applied. In the case of surgery on joints,
the care of the resultant wounds can be more challenging because a dressing is desired that
will allow movement of the joint. Consider as one example the context of knee surgery. The
15 skin over the knee that is measured longitudinally while standing at seven inches stretches to
nearly 15 inches when the knee is placed in a completely bent position. If that range of motion

is desired, the dressing would need to be able to accommodate approximately a 100% stretch.



...aurns UN/10 t Awl J. tr., 0.7 wan further includes a sealing subsystem for providing a fluid seal over
the flexible dressing bolster and a reduced-pressure subsystem for delivering a reduced pressure to
the sealing 10 subsystem. The sealing subsystem and reduced-pressure subsystem are operable to
deliver a reduced pressure to the moveable tissue site. The flexible dressing bolster is operable to
allow movement of the moveable tissue sitgRIEHEXOPIVIAGRYDINg to one illustrative embodiment,
flexible, reduced-pressure dressing assembly for use on a patient's joint includes a flexible bolster
body having a first side and a 15second side. The bolster body is formed from a bolster material and

has a first pluraljpoospslsteicommglenararetay) & fikshsidrdahtiroas e nbany carchhlyplster module

having a bolster ridge. The dressing assembly further includes a drape extendin? over the bolster

ridges of MAVARAISHASY: HHe s iuBhyreRddrsrd R hmibsitva s uhedBnsaidsiat®rial and is
opergble mrstiaiah tonaiudinatallapsiBRRECMahiRs rovmyReatieiehnResiang i 2ai0ey]

According to one,illustrative embodiment, flexible closing dressing bolster for use with a system for
treating aATMEXFABLIRPERSH SIS piMEAHRIRSSSing SRlRiPHRAKMRR Mt AUk SSFRP S second,

inward-fagingusideciapdigeonme @G pluiakiyofoiexi esieinton M slesiasibraembafeisyiasmed on
the bolst% dy.on a first longitudinal side Pf a center wound area. A Sécond_ losing member is

formed olUHRSHHISIBATSAISFBINg SUbsyistP s RRYiging S biapleouentas Histibly dreXs®he first closing

member datheeaanc etdaiid- HRSBILAS AsRiaahie dolideralon Ruubydptsiosing fescealvhen the
closjng dreifissgic}; bolster is placed under reduced pressure. [OOOE] According to one illustrative

emddimSHRSSIERm 8F SFaUREY FemiRmB And reduard-RASSTHI G MM AT 8T8 ?B%ﬁgitg YRS a

flexible dregsitd bedstarsvadiv dispeatiatisduddrastbaefiakib roveEsitipchbesih| & dirssbigtbalstes. The
drape includes a Iug{"jl}lf'at% of folds to, facilitate bending of the tissue site. The system further includes a
reduced-{PE¥EHRNEBL IR BRLFARIR USSR AUEr reduced pressure to the tissue site via the flexible

dressing bolster [0 A Acsanting taoNRditstiiatieboaiRrRa @tz ApasdtpscietRrorskng reduced-
pressure wound treatment to a tissuge site incl ible dressi

R second AT S Lh R TG IR e AU P R AR Y ARG e, Tne.
appasatusdestiiesiiRclqtebalsterpo @l 1easinal il a®Rsetirabalalend has a first plurality of

bolster modules formed on a first side of the bolster body, each bolster module having a

bolster ridge. The dressing assembly further includes a drape extending over the bolster ridges

of the first side of the bolster body. the drape is formed from an elastomeric material and is

operable to stretch longitudinally at least 80 percent of the drape’s un-stretched length.

20 [0007] According to one illustrative embodiment, flexible closing dressing bolster for
use with a system for treating a linear wound on a patient’s joint includes a bolster body
having a first side and a second, inward-facing side, and is formed with a plurality of flexion
joints. A first closing member is formed on the bolster body on a first longitudinal side of a
center wound area. A second closing member is formed on the bolster body on a second

25  longitudinal side of the center wound area. The first closing member and second closing
member are operable to develop an inward closing force when the closing dressing bolster is
placed under reduced pressure.

[0008] According to one illustrative embodiment, system for providing reduced-
pressure wound treatment to a tissue site includes a flexible dressing bolster and a drape that at

30 least partially covers the flexible dressing bolster. The drape includes a plurality of folds to
facilitate bending of the tissue site. The system further includes a reduced-pressure source

operable to deliver reduced pressure to the tissue site via the flexible dressing bolster.
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5The drape includes a plurality of drape-extension devices to facilitate bending of the apparatus.
[0010] Other features and advantages of the illustrative embodiments will become ci nnarant xxrith
rnfnrannn tn tb 4. Arany-inn .m A fliaAatanc.A Actor...4%4;cm flint cnlinow %A .attn. tan, %AN,
utan.,... "..,,,,k ntianswan. BRIEF DESCRIPTION OF THE DRAWINGS 10 [0011] A more complete

understanding of¢begprasestdingentisie Mayuhe rbéaibediRicaiepparidu R iglovidgetited-
Description when taken in conjunction with the accompanying Drawings wherein: pm./ PTGTTPP 1 ic
n criminfiP PR @/ﬂys@ TEIIRROIVR LSt DS ideB 8 m%%'efgeaf%yelgﬁ{ RV Breaidish

reduced-Rigssid erdauRECHE iaMARR fachg\wrbie: [ SueRIE 1083} RbGIdRE: sl adss hghitty

longitudinal cross-section of a portion of the system of FJGURE 1 on a knee in an extended (straight)
ostion: Ot B0 FRSUR AP AR (R S PR ST R A &S B BN U £ 1

and 2 shoFuerimiib iichidesa phikgifest dapdioxterQK0dSliEdSHY Ricittifebsatini atichcspparaastion of
a portion of an illustrative empodiment of a flexible dressing assembly showing a recess; 100161
FIGURE 5isas e{rﬁja%h?feg?ﬁm\?é’ RdvaragrsRisthadtustRtbEfRRATEReD e%ﬁl@et‘ff’ég%ing bolster;

[0017] FlGappter i$ith seheenatico ey apaetivg wirlvief @nallesdairpaoiedimsamvef a 25flexible
dressing bolster; [0018] FIGURE 7 is a schematic, perspective view of an illustrative embodiment

of a flexible dressing bolster; [0019] FIGURE 8 is a schematic, perspective view of an apparatus
for applying reduced pressure t0 8RIBVEBESTTIFT SHNOTOTHITN HRAWIDNGStive embodiment,

10

[0011] A more complete understanding of the present invention may be obtained by
reference to the following Detailed Description when taken in conjunction with the
accompanying Drawings wherein:

[0012] FIGURE 1 is a schematic, lateral cross-section of one illustrative embodiment

15  of asystem for providing reduced-pressure wound therapy on a moveable tissue site;

[0013] FIGURE 2 is a schematic, longitudinal cross-section of a portion of the system
of FIGURE 1 on a knee in an extended (straight) position;

[0014] FIGURE 3 is a schematic, longitudinal cross-section of the system of
FIGURES 1 and 2 shown with the knee in the bent position;

20 [0015] FIGURE 4 is a schematic, cross-section of a portion of an illustrative
embodiment of a flexible dressing assembly showing a recess;

[0016] FIGURE 5 is a schematic, perspective view of an illustrative embodiment of a
flexible dressing bolster;

[0017] FIGURE 6 is a schematic, perspective view of an illustrative embodiment of a

25  flexible dressing bolster;

[0018] FIGURE 7 is a schematic, perspective view of an illustrative embodiment of a
flexible dressing bolster;

[0019] FIGURE 8 is a schematic, perspective view of an apparatus for applying
reduced pressure to a moveable tissue site according to an illustrative embodiment;

30 [0020] FIGURE 9 is a schematic, plan view of the apparatus for applying reduced
pressure to the tissue site of FIGURE 8§;



30[0020] FIGURE 9 is a schematic, plan view of the apparatus for applying reduced pressure to the
tissue site of FIGURES; [0021] FIGURE 10A is a schematic, longitudinal cross-sectional view of
the apparatus in FIGURE 9 taken along line 10-10 while the tissue site is in an extended (straight)
position; [0022] FIGURE 10B is a schematic, longitudinal cross-sectional view of the apparatus in

FIGURE 9 takenjeéany FTGUREowhie thadisatie migifutimieniNasitienalaiiirst gtk is a

schematic, plegw view of an a%paratus for applyin%greduced pressure to a tissue site according to an

illustrativdehlbddReniken Ane EGHEVBIE Thetistprsigde b argsdended o gh B R amiieitive

embodiment of 0o FiEIRE doFssincsORiaietidN 1o EnaEs dSIdetibhRDSIERIGT the appatidhd
FIGURE 12&&%@? ematic, perspective view, of the flexible dressing bolster. 10 of FIGURE 12A
i

shown in & idpken alpygdae| Sk hils fhe tissHe fitss 1B BHRRRERBW of an illustrative

embadiment of JEVESFFIGEREMPlY sWiRdiafiR] pha O isiah appa@aador UpplRBeliddaREross
sectional view of a portion of the dressin assiljr&bly of FIGURE 13; and 15[0028] FIGURE 15 is an

exploded PLEITERA0 @ TshS uisRerordino oAt atye empRstimedit of a dressing assembly.

DETAILED DES[0B28] FOOURE [0 Y Astherfatieypeg sieiniledidrssrintinnatdiccugifiaadent of

embodiments, reference js made tq the. accompanying drawings that form a part hereof, and in which
is shown,aﬂ%?%%/f%f‘%??fﬁ:éf?ﬁﬁ’&% é@ﬁi’é‘é‘ﬁlffb%ﬂﬂ%éqﬁlgmd??fﬁéomvention may be practiced. These

[0025] FIGURE 12B is a schematic, perspective view of the flexible dressing bolster
10 of FIGURE 12A shown in a bent position;
[0026] FIGURE 13 is a schematic, perspective view of an illustrative embodiment of a
dressing assembly suitable for use on a joint;
[0027] FIGURE 14 is a cross sectional view of a portion of the dressing assembly of
FIGURE 13; and
15 [0028] FIGURE 15 is an exploded, schematic, perspective view of an illustrative

embodiment of a dressing assembly.



embodiments are described in sufficient detail to enable those skilled in the art to practice the
inventinn, mirl it is inclerstood that other embod"-nents may be utilized and that logical structural,
mechanical, electrical, and chemical changes may be made without departing from the spirit or scope
of the invention. To avoid detail not necessary to enable those skilled in the 10 art to practice the
invention, the description may omit cersiTRIPIABUISISCRIYTIONOSe skilled in the art. The following
detailed description is, therefore, not to be taken in a limiting SCIISC, ILL MC SLMJC M 'm C uscat
[IIVCII1011 IS UCIII-leU 011ly uy Mtippenueu 100301 Referring to FIGURES 1-3, a system 10 for

applying a reduqed29EEsthe fsllowiny aatitetisfderiitortod thapioRisalehbttnmRatic e RAldaIMis 14
on or over aé'oint 8, is 15presented. The s&stem 10 includes a flexihle dressijn assergbly 30 that

includes ARSI SRASIRPHHILE gLt dormR part ke L AR HRShdS Sharth &% 92X 0d a

redused-prestuii sy ietnitbdihichs REWHRE thegdveatbRBasWe fhattieed32rass reduced-pressure
delivery congduit, or tubing 90. [0031] The dressing assembly 30 includes a flexible dressing bolster 32
that has a?lfﬁg?‘é&ﬁﬂté k1 gﬁ?f%h’g dBr?&?%ﬁW&Fdl?%Mﬁ coppledbosakisd s ARG BEISEIS2 has a

peripherairedgaosdaddé flexildedsedsing bblstemdddiaynbeniaade ofibzedahbthat hfReent bolster
materials. In ane embodiment, the flexjble dressing bolster 32 may be made from a porous and
permeabl%t%cﬁmg&é’?ﬁ%a@’ﬁﬁ’ %cmﬁzﬂa ﬁgﬁmfﬁ?la"?’@ﬂgﬁ?% , g@e‘ﬁ%%?@ﬂ%ﬂ@oﬁ%lyether
foam thatthd episignogd @erofadbiiyeatisioumd His debilbrodecasasucetdicniRss ukallédra tech foam

material is the VAC* Granufoam(r) Dressings available from KCI of San Antonio, Texas. Any material
o1 ch o PSS A Y S AP PR PR 5 el
operable kiltahificlet it diBheuIR v rédbited quesiich khthbelie! Avatierial rlan asolbfiting

Ciaposed SHec AR e EaRE DS EREI T R FER B AP YA ARRHPURR EIer matorial The
term "manifold” $6086¢RERIeiNeGORGIRESArS fa systéastENRe apiyiplurediatdsppeaxited t assist in
f‘y‘;ﬁ’gg{l‘g R OVERHTRIESR S % £ an hORion 17 1 Patient™s epetinis 14 Oh or Gve 2 Jomit 14 1 0
15  presented. The system 10 includes a flexible dressing assembly 30 that includes a flexible
dressing bolster 32, a sealing subsystem 60, which includes a drape 62, and a reduced-pressure
subsystem 80, which includes a reduced-pressure source 82 and reduced-pressure delivery
conduit, or tubing 90.
[0031] The dressing assembly 30 includes a flexible dressing bolster 32 that has a first
20  side 34 and a second, inward-facing, side 36. The flexible dressing bolster 32 has a peripheral
edge 38. The flexible dressing bolster 32 may be made of a number of different bolster
materials. In one embodiment, the flexible dressing bolster 32 may be made from a porous
and permeable foam-like material and more particularly a reticulated, open-cell polyurethane
or polyether foam that allows good permeability of wound fluids while under a reduced
25  pressure. One such foam material is the VAC® Granufoam® Dressings available from KCI of
San Antonio, Texas. Any material or combination of materials may be used for the bolster
material provided that the bolster material is operable to manifold, or distribute, the reduced
pressure. The bolster material may also be a combination or layering of materials. For
example, a first bolster layer of hydrophilic foam may be disposed adjacent to a second bolster
30 layer of hydrophobic foam to form the bolster material. 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 removing fluids from a tissue site. A manifold typically
6



includes a plurality of flow channels or pathways that are interconnected to improve distribution of
fluids provided to and removed from the area of tissue around the manifold. Examples of manifolds
may include, without limitation, devices that have structural elements arranged to form flow channels,
cellular foam such as open-cell foam, porous tissue 5collections, and liquids, gels and foams that

include Ok EUHALE 4 HHIER QWK AR ls or iRy gaf GHOHBIRGRRGS LR frsadufoam(r)

material, that are in the range of about 400 to 600 micron, are helpful in carrying out the manifold

function, BistdenEPakEids prayidrd tesad scmarsAdromihs migmef tesvsiayqipddhspidcdibe) than

Granufoama Mt mavidrsreieiabigdd hadelrtermale iR ralculnisthiRaeinaiis later
felted to a thickness 10 of about 1/3 its orgl%?l thickness. Among the many possible materials, the

following AREPERS (RETEHARLbanRe s natian form sechhis opsarisl AP R AW IiFs S nex.com). In
SOM& iNSigIRRE #nB) andPBREH! 3818 AR PRHEIRNKPINENIR HiRiPa D iRuauGIeRQMRERIocess or to add

other substances to the bolster material such as antimicrohjal agents. The bolster material may be

isotropic or anisé¥biAk TepEstigHgteh rrssRb e ofaterne thatiafsriuthe gangeqfabout
compressjge {81680 hrkén dasirRIbAMRedediceshPiRs sRifIIaTBRIGH Biritial AANALDS Ray

bio-absorbent material. [0033] Formed on a first side 34 of flexible dressing bolster 32 is a plurality

of flexion Y5iHEEH @ BratRniad Avitha hishre drasibh(Bnslienpoirs BpL B aioRrR mas il BR¥ssing
bolster 32,k0,HerrabItNeTHB ARG AP KRR IROEQMEA RS G0 enaf INRIANETBE Baxialtididigints 40

include a resting, or extended, angle of alpha (a) and when placed in motion has a bent angle beta

(13)Hk1c ofRbalY YR dtsiaxigingbihicknesiayBend thsananvLatiible rotdints-dhe PApvieh B8 0 form
the flexiondemt&Afhigdania madiurality ifshacet RatsiefonR dWesvA3ek define mfishelurality 44 of

recesses, or notches, between bolster modules 42, and that have bolster ridges at an outer most

portion, i MSERETDH FEY the dsiAbLt Emadddamis stteetde S Bonghdp & BUETRDAPIRGRIRSTSP RE8sses may

be formedde sth&epbstaldBROha B Iiey Ry kecAh dHiRranirsbaPasRg. The bk Riofial
[0034] The sealing subsystem 60 includes a drape 62, or drape or ,sealina member. The drape 62 may

be an elaMBHRGISHIRIASE dpiraliaRie AePsnding op AR actsienatitacb s dtedtsdfuce G&nerally

refers to atRQlymprissNaiRyied, thak Rogesuklefulitg praReidiptedpee FashsIsticalbternpsbalageomers
have elongation rates greater than 100% and a significant amount of resilience. The resilience of a

material rB1erRPEORAHRALS ability to recover from an elastic deformation. Examples of elastomers

may include, butj@gs3)atdimiéadica Aitiale BIOLENSXRAYIFERIARSOILEIE b UulpRifiley UbHekion
chloroprene rubber, polybutadiene, nitrile rubber, butyl rubberﬁthylene prnp)f(llen nthher, ethylene

propylend UREAGh TR AGTHER ARRSroLRRdITXIERISHIE apgIaRlE dhiprloRtise ,eﬁbﬁ%ﬁé?ﬁ%m%, EVA film,

co-polyesteisrndsibaiaess eatiliepiasiplasioheiane thatgmals taskdsf mstican il @egiciM
T s 40 e s Soatag or-eicaded, arple od alona (o and Wheh AacEd A naorbn has a
bent angle beta () (FIGURE 3). The flexion joints 40 may be formed in a number of different
ways. One way to form the flexion joints 40 is to form a plurality of spaced bolster modules
42 that define a first plurality 44 of recesses, or notches, between bolster modules 42, and that
have bolster ridges at an outer most portion, i.e., the top (for the orientation shown) of each
25  bolster module 42. Additional recesses may be formed (e.g., see FIGURE 5) and they may
take on different shapes (e.g., see FIGURE 7).
[0034] The sealing subsystem 60 includes a drape 62, or drape or sealing member.
The drape 62 may be an elastomeric material. “Elastomeric” means having the properties of
an elastomer. It generally refers to a polymeric material that has rubber-like properties. More
30  specifically, most elastomers have elongation rates greater than 100% and a significant amount

of resilience. The resilience of a material refers to the material’s ability to recover from an

elastic deformation. Examples of elastomers may include, but are not limited to, natural
7



[0035] The drape 62 may be disposed adjacent to or coupled to the flexible dressing bolster 32. ,A,S
need herein, the term "coupled” includes cowling via a separw, WILL also includes direct coupling. In
the case of direct coupling, the two coupled objects touch each other in some way. The term "coupled"
also encompasses two or more components that 10 are continuous with one another by virtue of each

of the COrpRSREN EAIADFaNE) 8 FEATHIRERB YNBSS M SRGHRiR! riBes, hisyBiadieaLpigsiidncludes
chemical coupling, such as via a chemical 1oond. 'The term "coupled- may also include mechanical,

thermal, JPBRSELRLLY I CabBRRG thestp RGP RS ARk ehet iR I B lENe SISPPERMBVAMY coupled. [0036]
The coupliipREIMRAREISHEIARRY fsha b ffRtd b BEESIEIRAIRIRS, BR/MFrkDBGsIyE3ER AN WAYS.

For example, the drape 62 and the flexible dressinq bolster 32 may be coupled using adhesives, such

as by acryitCBfR sRRE i rMplEs iaps RrgERlH RFYds bilicoRe fiangr0 Eeareri® flexible

dresging laelpkerada Heakie bertdedohy heathsing, AlsaAsRisRekingrped radio frequency bonding,
etc. The couplin Rréglé Qccur in patterns or completel&.ﬁStructure may be added to the bond to make

the drape 962 b IRGHLRRF SRRy bs disRpdpdineenidn Ao lkiodhiflextblafressiife material.
An isotropjeletearn masariel hetemihBeteasiRgiiseMbiudesodipma I aQ¥pdm@ ebjed,dinaction, i.e.,

only about a certain axis or axes, 100371 The drape 62 is sized to extend be%ond a peripheral

edge 38 SHIREIIERARL SoRPHBEstdR B SAse Rt PEsehsrRing tieprosaupish ARt bichape

extensione@éhhnbier #hsbieé Sidg. Bthaneha SesaEd MY en@aiaSKIaRS of R FE BM bRy tha sealed
against the epidermis 14 of the patient using a sealin%aggaratus 69 for providing a fluid seal, which
J

allow? a rAERODRIEUS With gnseAROtST SATBYF Plerch Al dhe siuargpstds beirgdrimed famdiseal ” or

"seal,” meanfe piseabABLALIME 1A IRAUNSIBrHEESHS] drerRiaRChIRTAECoBHEIREY S e Rasticular
reduced-pressurajEub ystem involved. The sealing apparatus 69 mfgg take numerous 30 forms, such

as adhesi?REHECY Rafind e Ay, erupleda Ravsh e cds dschisnicah dhermaal dreekisibid, or other

sealing meaujdid$ a‘tapepkdrsathytiRdaneanaydag fesmgetinedis say eomgtarial as the drape 62 with
a pre-applied, pr adhesive. The pressure sensitive adhesive 70 may be applied on

the second side ﬁ@%{fﬂi‘%%ﬁ\é%ﬁgﬁ%?ﬁ%qwﬂ@ﬁﬁéﬂ% exble Q&?@’Qgé’oﬁﬁrégiﬁg‘é’ a

subgtantiaibediuin tighy seakbavesartiitedthoaripeachittrirpiaiblie désoinh BRatesL mefae the
drape 62 is secured to the patient, the adhesive 70 may have removable strips covering the adhesive
70. For illﬁgl’r%‘ﬁér}‘ﬂﬂgp SYefs g ca?@{%ﬁafwﬁwéﬂ}%‘éedy@%%d FIGURE 3 is

shown withyaroeslhsigi\ac/ OThe dfAf{d38] dbtheduseblpdessing bulofyI2 M BOUeblbidRE 8y heat
reduced-pressure source 82, or.therapy :mit, wbich run 1A, - rriny Afferent embodiments that provide
recluceel PTRALEE QR BPRE A 2ok AP BRI RGs e SRURLRE MENRTYERrally
refers to ppeRsLse desplbely hetaithiethpr dsudéeate tiebinsite inale shealipSabpebihavto treatment.

In t 10 cases, thig reduced. pressure will. be less than the atmospheric pressure at which the
oatiaNt is USRI A5 AL TERFIOR e T Ay BRTRRE (AR SR PSR of

tissue  drape material helps the dressing assembly 30 to primarily move in a given direction, i.e., only
about a certain axis or axes.
[0037] The drape 62 is sized to extend beyond a peripheral edge 38 of the flexible
dressing bolster 32 and to thereby form a drape extension 64. The drape extension 64 has a
25  first side 66 and a second, inward-facing side 68. The drape 62 may be sealed against the
epidermis 14 of the patient using a sealing apparatus 69 for providing a fluid seal, which
allows a reduced pressure to be maintained by the reduced-pressure subsystem 80. “Fluid
seal,” or “seal,” means a seal adequate to maintain reduced pressure at a desired site given the
particular reduced-pressure subsystem involved. The sealing apparatus 69 may take numerous
30  forms, such as adhesive 70, a sealing tape, or drape tape, double-sided drape tape, paste,
hydrocolloid, or other sealing means. If a tape is used, the tape may be formed from the same

material as the drape 62 with a pre-applied, pressure-sensitive adhesive. The pressure
8



at the tissue site. Unle-ss otherwise indicated, -values of pressure stated herein are gauge pressures.
The reduced pressure delivered may be constant or varied (patterned or random) and may be
delivered continuously or intermittently. Although the terms "vacuum" and 15"negative pressure” may
be used to describe the pressure applied to the tissue site, the actual pressure applied to the tissue

site may kengigie daassihe TUesertR appilyro@zaciesnd i3 opmpletspiasiétFiotgnsistient with the
use herein, an increase in r%%ced ressure or vacuum pressure typically refers tg a relative reduction

in absoluf PIELErusIHY38 év?eﬁhE@YJﬁFéﬁfﬂléSW@' aBsrb\Eheeabhehoss e drpRet8¢ use within

the 20 syatrhiht@pidieniadlcedtheqntisia. SBefer: $Re My 620K L dlvidadahs paibrif ghe sdHekied
pressure,_such avacuumlgu , wall syction, or. other s&urce. hile the amounﬁd nature of
£

m .
educed JbRR S REP TR RhS SrecTnEANS Al NS, S kST 08 BRSE o G R educed
pressure il typicahybe inghyactiase nape 0 antFEO0RES Hglachraete dypidiadhveetaveen -100 mm Hg

and -300 mm H r to maximize patient mobility and ease, the 25 reduced-pressure source 82
is preferably a biqmg&ﬁé?gﬂ?%@- 8 ¥ é&&#‘%&%ﬂ}@%&i‘&&%ﬁ%ﬁ‘&?é&%& 85 sure
source 83Hagiptaiai aphiitasiantikd heaap Sifidnent eaiboansl e it proviadity ardcpryanience for the

patient during the rehabilitaion phase. Other sourceg of reduced. pressure may be utilized, such as the
UAC, (OREELY P i S L ORTRER b1 S0 R, STRAoF I3 BTGBt The

reduced-pessshuie tBo aabies graniicthelstsbeesiRRliacidYain autjaticdRenrigthepor ieostechanical

means, such as a piston in a tube, depending on how much Jeakage there is with the fluid seal.

(0040, THEFA RA RO PSS S0 DO E3h AR VR AL AR COME ML S bt

region 86ladthedindhyraA8 ¢k vidinglacets padsagicaingrboidhetiavel hf didstanipresanissétissgeon 86. An

interposed membrane filt r&fuch %%‘{mdro hobic or oleosph bic filter, may be interspersed between a
3j 1 r %

b
reduced-r?ltetggﬁlr%g‘éeeﬁ\'}%r Gt i ,l%egnﬁamg 8%%%?@33 pgrggb%%@ge [0041] The
reduced pessus.develapkdddypiesstes dekvevé asay ® S ooticard Dis/aabd ¢paddiadighrindowinced-

pressure delivery cnnduit 90.to a rediinnd-pressure interfac,e 92 which may he an elqow port 94. In
O emb AT, BASLYSE SN A TSROy RO PUTs s B ntoni
Texas. Tha¢gstieprfassuiraniayined fdiomisihe pfsaduepplip@ssitie tisshe deljvesedtinlhe
sealing subsystem 60. and realized within an interior portign of the sealing subsystem 60. In this
paricular SRR AHEUE Gob S RO NS FEA R AR e CHEIB A doale
LULU LIIGdiaptdtt) #8c0iveS Slogsistef @t théhsdhepans andmetakeadydooedindssine drapevnznis placed

over the first side 34.of Ehe flexible dressin b(PIster 32 v;t/)igglgtré ggetgg eortion extending beyond the

peripherapressure typically reters to a relativereduction in a
[0039] The reduced-pressure source 82 provides reduced pressure for use within the
20  system 10. The reduced-pressure source 82 may be any device for supplying a reduced
pressure, such as a vacuum pump, wall suction, or other source. While the amount and nature
of reduced pressure applied to a tissue site will typically vary according to the application, the
reduced pressure will typically be between -5 mm Hg and -500 mm Hg and more typically
between -100 mm Hg and -300 mm Hg. In order to maximize patient mobility and ease, the
25  reduced-pressure source 82 is preferably a battery-powered, single-use reduced-pressure
generator. Such a reduced-pressure source 82 facilitates application in the operating room and
provides mobility and convenience for the patient during the rehabilitation phase. Other
sources of reduced pressure may be utilized, such as the V.A.C. ® therapy unit, which is
available from KCI of San Antonio, Texas, or a wall suction unit. The reduced-pressure
30  source 82 could also be supplied by a manually-operated, portable mechanical means, such as

a piston in a tube, depending on how much leakage there is with the fluid seal.



15 edge 38 to form the drape extension 64. The drape extension 64 may then be taped down (see 71
in FIG. 1) or an adhesive 70 (FIG. 3) used to form a fluid seal between the drape 62 and the patient's
epidermis 14. The fluid seal need only be adequate to allow the system 10 to maintain a reduced
pressure on the desired treatment area for a desired time frame. Indeed, some leakage allows for a

low velocity air flpo4dpTHaedheiedvpibssae rseamgsprgmﬂmﬂ@ kephead-EuRpaiadniedasd 92 is
applied if not alread 1nslgléeed and the reég ced-p sure delivery condu 4t 90 is cgétpled at one end.

The otherae‘i?alﬁ)ﬁe i dndors Brr?/"é Lﬂt‘@)ﬁ"i’é ndifatanglihe feyel cflﬂf‘e&ﬁ]?@source

82. The rednived-RHEa86 SebigeHbssamdabrie altbatedipachirEusasbRy osslsepiebueraetio the
flexible dress%igj bolster 32, The reducea pressure ma (fause a directed f rce whic glg%y include a

compressSNAY 1B BTSRRI SEiF & qucsd Bfee\?é%f) BihE Qsﬁl’é‘ g, 9 d. The force
may be aledﬁwdepﬁey@fem@emsome instance may be a Ilftlng force as dlscussed further below. The
embodiment sho ents pre55| force. 0043] It y be desirable gﬂIy the system
10 i the operatih Abrh S-S NSH RHESpe Asvelered R -PRHSHE SRHT eliYexithg has
taken placladmgﬂnhde@w@dupi&mwdeﬁmléahlﬂﬂmtﬂhtkalﬁkse@e@é’sxﬂ%aﬁlenr&&e olregsiiey bolster
32, and aa{1¥ other layers fromg?a parent nsluc t materials, to allow the healélocare provider to
i visu AT EU S B AR PR E T R T RO, ARG BRI R4 Mol 30.
[0044] Asapeilblesiomokach, @Iﬁséiembtsrﬁhse%m bl ee Ak da-peasied inatawy dnaflexibtadressing
bolster 32 t er or move retch, with a m veable tissue site, one associated with an
undiﬁylnée ?ﬁ? BISRAHTE B’ f?ﬁx’d‘?’ée&f(? E?ﬁéut S%ﬁ&?‘iﬂés@ defgalﬁ?é? P’&E’I’Pa?ﬁ WFHSFession on
the mcusuqmﬁﬂmnﬂtaeyeamelgrmmekm hﬁlﬂmtﬁ&@mwemsdﬂmcaﬁ wﬁleﬂfsothecsﬁohmeﬁ@r@sure
supplied tg the incision 12 he emoye an %% efec Iﬁ? proxjmate the underlying
tissues a %8%%%’83‘81‘?3% %‘5{8%‘816‘&%% gﬁﬂ 140 %aﬁ% a%%gﬁé o) @e may help
strengthen the irfoe4an ]]th{aQﬁ\éﬁé thésacralraiyobeplod vmﬂlﬁpétﬁmshﬁaﬂedlovemﬁ‘éﬁmdlﬂé
otherwise ['i Elfhél erxm f the gemg‘ dressm bolster 32 Ths formation of. rf)tce ses 44, or
10notched A\Jkh e %53 1% ‘?i]\%ﬁrtﬁ VA2 3 frE D, %fé“%‘heﬂéﬁ’b% REHEXL BIRNER 32 to bend
withithe Jmmgelss ihpangle hﬁp@@nﬁhﬁdncﬁstefrhmﬁuiﬁ&%nm sitheptdge be thpedecnesﬁ Gédeis
initially al ?[l' rﬁ as the eXIbIeﬂr&i ?ﬁ ﬁg ent, the a to a ne %) where
et (3) 1L PSS The ARS8 Ot e HSEEAR SoET BT SR RGP b
degrees qraxﬂlangdelﬁéémﬁ&) 14.albhetthiidesyatiagre @alyrbaadéqaste to allow the system 10 to
maintain a reduced pressure on the desired treatment area for a desired time frame. Indeed,
some leakage allows for a low velocity air flow that may help with the healing process. The
20  reduced-pressure interface 92 is applied if not already installed, and the reduced-pressure
delivery conduit 90 is coupled at one end. The other end of the reduced-pressure delivery
conduit 90 is coupled to the reduced-pressure source 82. The reduced-pressure source 82 may
then be activated and reduced pressure delivered to the flexible dressing bolster 32. The
reduced pressure may cause a directed force, which may include a compressive force or a
25  closing force, to be developed on the tissue site, e.g., the wound. The force may be a
compressive force or in some instance may be a lifting force as discussed further below. The
embodiment shown presents a compressive force.
[0043] It may be desirable to apply the system 10 in the operating room and allow the
system 10 to remain on the patient until adequate healing has taken place. In this regard, it
30 may be desirable to form the drape 62, the flexible dressing bolster 32, and any other layers
from transparent or translucent materials to allow the healthcare provider to gain visual cues

about the healing of wounds without having to remove the dressing assembly 30.
10



15illustrative embodiment, angle alpha (a) is about 30 degrees and angle beta (13) is about sixty
degrees. Any of a wide range of possible angles are possible for angle alpha (a) and angle beta (13).
[0046] The drape 62 may be coupled to the bolster modules 42. When a person's joint 18 is in the
straight, or extended position, the drape 62 may go straight from one bolster 20 module 42 to the next

as shown in FIG{#8i4P A8 pevadeiRatie £ me aigisRtatbRidrans $& 1) hepeidis difawindn the

recesses 44. In another embodiment, the drape 62 may form bubble ridges over the recesses 44.
[0047] ReHSHFIRI FEvasHnbeliiFto £ e Dt movroad Bith AoBeysableiissHe BiP vt <Chfst side
50 and a sessvidteideithanhiRIENSiSideiaP 18, SRaNHRANIEAinea TR BaRd e thassssqnd side 52

is shown %gh the dimension C. The third dimension A extends from the first side 50 to the second side

52 at the tHRF 65 U AR SRIRTRSSIR0PR S TACETISES] Smbany JBdgTaHpsd areas fslevsihe s0idsU@Ied by the
drapes 62. 14 wilhrgl apphe sitect it amibeiprbiaciirs siogdalstendg is Haxeek siferorfy apd 52

remain the same dimension substantialg/' B, C, but the third dimension A grows. Thus, the drape 62
i

that is initfafy4tard BaIR i RRIREMAE tirastrng tissuss apidhs wrmbircdsiisabisingeduss drape 62
may needelizsaeied RoYiwhaieahabveeo1ddile andelhayherysrEadmch tROUeididHh180%, 80%, 100%,

110% or even mores_still) of the free (non-stretched} length of the drape 62, Indeed, dimension A can

increase by 11 P InEreE IR AUPREp el MR HBY dsdnt dpiatraaddmethemasadisinding the

particular giiearaentictiagsane 92:whld@essingasaemmodatretha RdE5iPORIeaEh 4altgFnatively or in
addition, addiigﬁréal dgaﬁ)g 62 materjal may be provided as described in connection with FIGURE 8

beloW to A Ja RISt Rogites a7 R fbefistids phibelnnths Breibiepalstendter

illustrativebenabetiimeaicihele xible LelkteethaénirRy esaie thotheedlazitiacicsrnaoist aiel 32 is
analogous in most res ,e(%ﬁyto the f@xible dressing holster 32 of the embodiment of FIGURES. 1

through 3 ¥GESH AdSitHAY RIS R e 3 HgifleSthie ReLHSh dd dtdenta 6 AREIR £PEHR A ReWesses

144 all forsngrd eeﬁa(ﬁosnéﬁ&ie B4 @%@%ﬂ@&b@ﬁg@ﬁﬂiﬁgﬂﬁﬁghbﬁa ,infsﬁlﬁﬁﬂé ahmi‘kli]m%{t,lbolster 10
modules 154 are for on a second side 136 of the flexible dressing bolster 132. The bolster
modules PRERARIME SAReHR R At eEr AR anelsbe by IR BRI IRETS e G URE 6, still

another illukisativecsmivodiment, a@hgle alpha (o) is about 30 degrees and angle beta (B) is about sixty
degrees. Any of a wide range of possible angles are possible for angle alpha (o)) and angle
beta (B).
[0046] The drape 62 may be coupled to the bolster modules 42. When a person’s joint
18 is in the straight, or extended position, the drape 62 may go straight from one bolster
20  module 42 to the next as shown in FIGURE 2. In an alternative embodiment, the drape 62
may be coupled down in the recesses 44. In another embodiment, the drape 62 may form
bubble ridges over the recesses 44.
[0047] Referring now primarily to FIGURE 4, a cross-section of a recess 44 is shown
with a first side 50 and a second side 52. The first side 50 is shown having a dimension B and
25  the second side 52 is shown with the dimension C. The third dimension A extends from the
first side 50 to the second side 52 at the top to complete what is shown in cross-section as a
triangle. The third side is covered by the drape 62. It will be appreciated that as the flexible
dressing bolster 32 is flexed, sides 50 and 52 remain the same dimension substantially B, C,
but the third dimension A grows. Thus, the drape 62 that is initially attached with a given
30  dimension, must be able to stretch considerably. The drape 62 may need to stretch any where
between 10% and 110% or more (e.g., 20 %, 40%, 60%, 80%, 100%, 110% or even mores

still) of the free (non-stretched) length of the drape 62. Indeed, dimension A can increase by
11



flexible bolster 232 is presented. The flexible dressing bolster 232 is identical to flexible dressing
bolster 132 of FIGURES except that a first side recess 258 is formed on a first lateral 15side 257. In
addition, a second side recess 259 is formed on a second lateral side 261. [0050] Referring now
primarily to FIGURE 7, another illustrative embodiment of a flexible dressing bolster 332 is presented.

The flexibig g gpaineh alaiared3% /o6 daskotiR MU Soxej s 266 THPRANIAG IRCESTRBIZA4,

which in this embodiment are formed as semicircular recesses. It should be noted that virtually any

shape m&mbedimsatdhairaes 82sxdl pegd ie apemmenaie b addiHiany) et UREmaliyely oxip

apparatusddifiof! ditionNlddapr B2 Malor ARRAYIME pREVIeeH 2 assHHBLP A BoaMeaia Hagye site is
shown according to an illustrative embodiment, The apparatus 410 includes a drape 462 that is

disposed HERR& S AP wdasrsitiate s¥tradadedimentirtnd  layer 443 to form a pleated structure of

drapg 462 and teoauBjaRtRaH oenplasad ¥l exile UrEssinm Bt alvkeativo ermipaiadstargure of
drape 462 25 includes folds 493 that facilitate bending of the tissue site. As shown_in FIGURE 10B, the

folds 493 &IPls belter bt ddnpisseaiaduials firxtile (eesiinabplstiralid is g ioidrests realized on
a portion gspeets iaRReAfekiBloQifissi SbBR2RT ticiibbumEsh vEFIe thrEoldstidgradiydacilitate

articulation of the joint, However, the tissue site may also include any tissue capable of moving,

stretching"GIEIRRAQ Pevag Ryt A wraliny e alsishmasiusesihdp s tidRedelates reestrv Ml

functionalfyrafedl e eusrte die dsapssgliiBloaiStRiRdbeI4RYI2SARMEbHA bllablit{SF bolsahove.
[0052] The drape 462 maé at least partially cover the flexible dressing bolster 432. The flexible

dredding BISHFI A e lomped ane seppnd, side daoridhiilertrledirss b A s A IurLhe Aotstekion

joints 498nasaniiesmed v Enadir FonicndRatdReflrskissnassing bolster 432. The flexion joints 498

may be similar in function and desjgn tg the flexion joints 40 5described previously herein [0053]
In one embodimlﬁ‘,‘ﬁ § ’@%8?%‘?5&&&%@%&1?%%?% fﬂ3§t§ %@‘@%ﬁcy’t‘r%eﬂéngtﬁn Aressing

bolster 4¥RxiBlaslisten2 e Lpagenial . Thaylbritteaifsiinitibotey DB i8 RG0S, todsigbitacing side
alzsés‘li'r:]e g{%(é%g}% [ gt %ﬁ%ﬁf E\ﬁ%{gﬁfp%z may be in diresc or indir cg;%/rt]tact \Q:ith thf flexiblre
g Sithdtg & TSR UL Se5Stamialfy PEREHGBAFEHAPEL shown

from she pide ¥5w Bf dddHibRFaSectiadisaRa ¢RsDsY RAumRAABRRoBUIEAIRFIRIBE, circular,
elliptical, or poly%&%%l] Slt’cgi%?r'ing now primarily to FIGURE 7, another illustrative embodiment of a

flexible dressing bolster 332 is presented. The flexible dressing bolster 332 includes bolster

modules 342 and accompanying recesses 344, which in this embodiment are formed as semi-

circular recesses. It should be noted that virtually any shape may be used for the recesses.

20 [0051] Referring now primarily to FIGURES 8-10B, an apparatus 410, or portion of a
system, for applying reduced pressure to a moveable tissue site is shown according to an
illustrative embodiment. The apparatus 410 includes a drape 462 that is disposed adjacent to
or coupled to an intermediate drape layer 443 to form a pleated structure of drape 462 and to at
least partially enclose a flexible dressing bolster 432. The pleated structure of drape 462

25  includes folds 493 that facilitate bending of the tissue site. As shown in FIGURE 10B, the
folds 493 may at least partially unfold when the tissue site is bent and increased tension is
realized on a portion of the drape 462. The tissue site may be a joint, in which case the folds
493 readily facilitate articulation of the joint. However, the tissue site may also include any
tissue capable of moving, stretching, or bending. The drape 462 and the flexible dressing

30  bolster 432 are otherwise functionally analogous to the drapes and the bolsters previously
shown in FIGURES 1-7 above.
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[0054] "-me drape 462 includes lateral folds 493, each of which may extend from a first edge 477 of
the drape 462 to a second, opposing edge 479 of the drape 462. The folds 493 may be formed by
looping one or more portions 483 of the drape 462. Each of the folds 493 15 may also form a
respective recess 481 in the drape 462 when the drape 462 is in the straight position or bent position.

[0055] Although fbesd]anie: 46=pis 48200yt Rakigartiiee Jolds the J1dkm1di@ResiEbbIgdaghide any
number ongcggf?}éF@r example, the number of folds 493 may be varied to accommodate the range of

motion of reresire o stentnadias it siipdse piha ferendas i iastne skl hbittdinal

Iengtr 485115&1&@@115&?&]6@@g?@ﬁifb?ﬂ??ﬂ&l%ﬂ%@{}@ﬁﬁbéﬁ%?%fml %ldaauim@ml 4 E@éﬂia|r|]y
equal. In ther example, each of the folds 493 may have a different longitudinal length 485. The
|ongnudin%?$e:§rﬁ i) avaﬁgg%mevgtwvaﬁm%&g%@wf}&wgémﬁsmﬂaéo 4 one
embadimasicitr diistancasiBichanveen the folds 493 may be greater than the longitudinal 25 length
485 of the folds 493, In another empodiment, the distance 487 between the folds 493 may be
substantially eqj‘ggpﬁ Pﬂ@ Pd}?gfi{ﬁﬁﬂﬁgﬁ"ﬁerﬁgiheﬁgpsﬁﬁ%m&g%ﬁ%%t‘%sm&r e Bt ohe

longitudinef ke Gk #36 Bt ibia JAeR WP 3IDamridsear thaaripe M ancerdsd bﬁ?ﬁtmmfﬂﬂiﬁ?i’] y
[0057] In one empodiment, the drape 462 may include bond sjtes 489 that are 30, proximate the folds
493. The %%H&CEF@ASE&“% B@%é’f?a&i%egaﬂiﬁé A0 G521 Ao (005 D RS At e 473
of the drapRldéa .cohadavithsiie 148D nanssilp dolsey Matesahoaprihe afapeoyedinghi lnarctbetween
each end 441 of %;El]ﬁ folds 49‘% arl%% the first side 473. 13 During be ding{of the%issue site, as shown in

FicURE THEStANE ree PR ABaRS 3S SO B BBl HP QI LCHRE £7 8 dhiape H8p oAk 2
[0058] Insieasaiybaue postiapedide bl WRpilsiisitedi3afdhanaiape 462, the folds 493, in

332, Atomativei) RICHR8 8BS AP B AE AR S R R o M P B 08 SRR ble
dressing kajgiet7232 siwalrdpatreel e o2 ppesias édiee W iidandeipst498 Hndfiadotgded to the
el g R i e [1eXIOn JOIMS 4983 of the drape 462. Each of the folds 493

15  may also form a respective recess 481 in the drape 462 when the drape 462 is in the straight
position or bent position.

[0055] Although the drape 462 is shown to include three folds 493, the drape 462 may
include any number of folds. For example, the number of folds 493 may be varied to
accommodate the range of motion of a tissue site, such as a particular joint.

20 [0056] The folds 493 may have any longitudinal length 485. For example, the
longitudinal length 485 of each of the folds 493 may be substantially equal. In another
example, each of the folds 493 may have a different longitudinal length 485. The longitudinal
length 485 may also vary relative to the distance 487 between the folds 493. In one
embodiment, the distance 487 between the folds 493 may be greater than the longitudinal

25  length 485 of the folds 493. In another embodiment, the distance 487 between the folds 493
may be substantially equal to the longitudinal length 485 of the folds 493. In yet another
embodiment, the longitudinal length 485 of the folds 493 may be larger than the distance 487
between the folds 493.

[0057] In one embodiment, the drape 462 may include bond sites 489 that are

30  proximate the folds 493. The bond sites 489 may be operable to adhere each end 441 of the
folds 493 to the first side 473 of the drape 462. The bond sites 489 may include any material
capable of providing a bond between each end 441 of the folds 493 and the first side 473.

13



[0059] The apparatus 410 may also include an intermediate drape layer 443, which 10 may include an
aperture 445, or treatment-area aperture. The aperture 445 may provide fluid communication between
the apparatus 410 and the tissue site. In one embodiment, the drape 462 may include a drape

extension 464 around the perimeter of the drape 462. The drape extension 464 is similar to the drape

extensionTiitiify kaliREST thamdsde The S43R6IRTICUREA TBAh cauRigd §e dnerBliRrediate drape
layer 443 such that the flexible dressing bolster 15 432 is at least partially enclosed by the drape 462

and the iftsntistashelipmpba diret sidg4hefdhssaneidhdion 464 may be coupled to the intermediate
drape layer 443 arpsSpminaM bf 3 iphsilHslraienampboslimenis: aae Mmavphcarpedsning RF

welding, ultrasonic welding, an adhesive material, or any coupling mechanism. [0060] The

intermedifR3 A5 i gRrthanembodimentsadysherasiviontd wi BrxipmigintsA98 Pl ue-facing)
side 449. filgbie apndinp Wakdetacing ARG AAR EAXHE AR 260aHRE B SubkimBEHP 0EntRiRed to

inward-facing 449 ma%/ﬁadhere to the tissue site in a variety of ways, such as through the use of an

adhesive Hfatishiidn Re ebthsilexidle sugssing fdater 133 such bt dipaHe LpHsrdaintethimay also
include a fisgier joiariapR lAvelsEaisibe v thiabimiishessrisivreusheiaxiiediessnshiaister 432

and the tissue site. In 25 one example of this embodiment, the tissue-interface layer may be disposed
between thiintermediate drape layer 443 and the tissue site. In another example, the tissue-interface

layer may be at [pashpamcty AepaserhimiyaRBaHtIRIG 4R ilRRRHIBO BRIFIRT e AnRRIG{US 410

may be applied to a tissue site that is moveable or bendable, such as a joint. The folds 493 of the

drag@ 46 PAIPEINAA FIGREEHS Afod ST SR HSAHAEAIPHE s s HRSARETHHE HHadaloard e 462 to
longitudingibii@neaieeRdaetis sppastitiiupenhd hena RN ne RXGIHIgnasthediasyR site is

bent, the intermediate drape layer 443,ma‘{6 e elongated by an increase in arc length, thus causing

b
the folds 283 By An¢HsleAganfextision o8 therrerimersh ettt 492y dha 45808 the drape
extensione4fsion 4yl siiilis 1 afenBaphexeirRe GLiNRGIEED Y afdse e lgagnextbaditnexerted

onto the tissue site and surrounding area. Reduced pressure may alsQ be applied to the tissue site as

described it dR3YiRGGPARR dohs atsEmRdinte foeeg nE i stets SrRbRHetPliotiessiRePRSIE FIGURE
11, an appazatis fehS: parRAIyMSbsaVsiane daipaelying r@dUARINMEERSY Bdpcadiesua Bitghs shown

according to an illustrative Prnbmlirnent. An with 0-1P drnpe 461 MIPPQ 2-10n, Q drnpe 5R-1 includes
Intnrn1 firflaPe extension 464 may be coupled to the intermediate drape layer 443 as described in any of
the illustrative embodiments, and may be coupled using RF welding, ultrasonic welding, an
adhesive material, or any coupling mechanism.
[0060] The intermediate drape layer 443 includes a first side 447 and a second,
20  inward-facing (tissue-facing) side 449. The second, inward-facing side 449 may include an
adhesive. The second side, inward-facing 449 may adhere to the tissue site in a variety of
ways, such as through the use of an adhesive material on the second side 449.
[0061] In one embodiment, the apparatus 410 may also include a tissue-interface layer
(not shown) that is disposed between the flexible dressing bolster 432 and the tissue site. In
25  one example of this embodiment, the tissue-interface layer may be disposed between the
intermediate drape layer 443 and the tissue site. In another example, the tissue-interface layer
may be at least partially disposed in the aperture 445.
[0062] In operation, the apparatus 410 may be applied to a tissue site that is moveable
or bendable, such as a joint. The folds 493 of the drape 462 may unfold to accommodate
30  bending of the tissue site, and thus allow the drape 462 to longitudinally elongate when the
tissue site is bent. In one non-limiting example, as the tissue site is bent, the intermediate
drape layer 443 may be elongated by an increase in arc length, thus causing the folds 493 of
14



593 that accommodate longitudinal bending of a tissue site to which the apparatus 510 is applied. In
contrast to the drape 462 in FIGURES 8-10B, the apparatus 510 also includes a 10 longitudinal fold
551 that is able to accommodate lateral bending of the tissue site. Thus, the inclusion of lateral folds
593 and longitudinal fold 551 allows for the bending of the tissue site in multiple directions. [0064] The

longitudiniefdidfe5 D avhesk encolipiria enent &bt ditb ifiRnayRp 449 4 tRPasRgeeisd6® of the
shown to include one, 15longitudinal fold 551, the drape

drape 562. Also, although the drape 562 i

562 may %@u@e"&ﬁ%ﬁﬂﬁﬂwﬁw PRIGS 5B Y helpdadefueardirilogHBR Britrigt6FIGURES
12A and L2l the ilksat sttveneinadinaieairaafleridecetippiogaiessinalbe dippred as teaivit a
system for.{reating a.linear wound on a patient's joint is presented. "Linear wound" refers generally to
a laceratid eoa?‘sif%%&é%eiﬁéﬁqgr‘ﬂ’flgrﬁﬂgeo?rﬂ%?. *l‘h%nffei\fﬁg’%‘?g&fﬁ’&‘ﬂolster 846 has a bolster body 850
having a first 20 (0638 ¥ fendrgy aecopdmaNand-FGUREISS|enfagpagltaids 8¢ gditidindster body 850

is formed from a ¢losing bolster magerial, i.e., a materiaJ from which the holster bqogy 85Q is formed.
The closirﬁsﬁ%&rgqrr?%gé?% ﬁ*?é%ﬁﬂ%ﬁ%&%&&?pﬁéfsawéﬁdé havarage H‘ﬁé%?@rlﬂﬁﬂ?%% is formed

with a plueaiiydififtaxiongeinds 84 Brxgeigbniie FIGURER BN sB 9 8B Eriexandey tieiflefdic side 852
into the balster body 850. 25]0066] The halster. body 850 is also formed with a first closing member
550 forme SR E G RABP R T AT A T e S R B oS 008, Ac oo
here, the tpplicdorigitoadinat o aandrapesbariidiiGRRAER L00Bethe afparinistl atdso§hbhaks a
shown--eyen if that i jon, is sharter than the other orthogonal, in-plane dimension of the bolster
b oo o el e i S eraTTRIaN (R LIRBEaY BB Srre B Ead it
longitudinaichid®obilateaih ol dv 98 duaddangidd i eslalosnglinestoe e dehdime sThresiSaf siel 862
may also be fo!%ggéin the bolster body 850. The first closing member 856 and second closing

member 8B8"5r¢ Eﬁgféofg‘develop an inward closing force when the flexible 15 closing dressing

bolster 846 is plgoec4linderlopgditadihar &gyl Ajagréntesddvdniy badooded the digpbrséEidam57 nf
the hnleter hnrl%/ stsc&tso

eceive redurey| pressure fre, redurpti- _pressure source (not shown) and
a plurality"SP3pERGFEs (Sngo?fgﬁ’gvéﬁﬁ%%Eoe%%ﬁhg&[‘%g@hge%ﬁﬁ%séi 58%3‘?’8 K06 HeE P86uced
pressure torfgitdiired foddusficateewlithpa SiEB ueagiiaclads aaynwabece indhgitadhiisl foldsid larea 864.
[0065] Referring now primarily to FIGURES 12A and 12B, an illustrative embodiment

of a flexible closing dressing bolster 846 for use with a system for treating a linear wound on a
patient’s joint is presented. “Linear wound” refers generally to a laceration or incision
whether in a line or not. The flexible closing bolster 846 has a bolster body 850 having a first

20  side 852 and a second, inward-facing (tissue-facing) side 854. The bolster body 850 is
formed from a closing bolster material, i.e., a material from which the bolster body 850 is
formed. The closing bolster material may be, for example, a silicone material. The bolster
body 850 is formed with a plurality of flexion joints 848, which are formed with slots 899 that
extend from the first side 852 into the bolster body 850.

25 [0066] The bolster body 850 is also formed with a first closing member 856 formed on
the bolster body 850 on a first longitudinal side of a center wound area 864. As used here, the
term “longitudinal” means substantially parallel to the center wound area 865 as shown--even
if that dimension is shorter than the other orthogonal, in-plane dimension of the bolster body
850. A second closing member 858 is formed on the bolster body 850 on the second

30 longitudinal side of the center wound area 864. Other closing members, €.g., members 860
and 862 may also be formed on the bolster body 850. The first closing member 856 and

second closing member 858 are operable to develop an inward closing force when the flexible
15



[0067] As reduced pressure enters apertures 851, a central compartment 869 is e-vacuatcd
andcollapses such that a lovver portion 871 of the central trough 867 contacts a shelf portion 873. In
addition, reduced pressure enters into a treatment trough 875 through apertures in the shelf portion
873. The central compartment 871 has slots 899, but the central 10 compartment is sealed by a drape.

The treatgQihg AreH3iRg BG4 %ﬂ%@d‘%ﬁ%&%ﬁu@?ﬁp&%@&?&d&ﬁ%ﬁﬁ%§ 88 thgalf gRUBRREdrough

875 acts on the oblique walls 877 and pulls them towards each other. These actions cause me bolster

body 85098 Herfirsiisiia a2 ebthe holergrdi Bihte seprive nedueehpaessyiefipeara &uchest lateral side

881 and %)1%%9&%&&%@&@@13&%}%%&?&1&9‘%5%&%9 @&%o@ﬂ? FRSHIS A &singeforce.
15[0068] The bolster body 850 may be made from a polymer and is preferably a soft polymer. The
flexible cl8ARNESHREY oriay shesraderaderrmsits odty ds sommupicatanatbadissus $i5r & raterial

in order tq,alaw, theHealehef dins@hwegp4 to be viewed from a point external to the system or the
flexible closing dressing bolster 846. For example, the bolster body 850 may be made of a medical

grade silicone ol ¥8&} aitsanes pussstrerenterg apsewesdsdincental rmartas s 865ty be extruded,
pour moldgdcinieatina Busiads Blew MMaldesiver FoFMARDY SHRS RARKIARUSINgPEbRiSUes. The

bolster material may serve to manifold, or distribute, the reduced pressure to the treatment site (e.g., a

linear wodhelf RABIABE B c I pidEione TRstes LRTESHIS FICER dinss RIS SEee B (idbanghward
force-prefggadplvea fRNee Hhatipsrubatemiatbhwithindheonipaendiheanidesisis sopapstiinncthgdrolster

material is 25 preferably translucent or transparent, to an extent that light may pass through allowing

one 1B vietHRABIIALI SeRieRE 28K3BRe IRt aras tppehdéds @%‘}%es qbbges valsEHtral Bough
area 867 hglnseher&elteinnadr8athiafiesipntBas UGN acdPRQERGMANeRhibfgNalapgd under

reduced pressure. The bending moment helps to press the closing members 856, 858, 860, and 862

into the pAAEAILS ERFRAIRRS aMRESRAGHNBYRAUSS thy brlsteehady B imbsatabathasararabirnghd
inward forgey e Rk Wl Esne EEMERAIDMAWICL IRR laterdCQdOR BiaH N 80614 1tk URESR 1 %15, and

initially to FIGURES 13-14, a portion of a system 910 for treating a linear wound, area wound, other

wound, oP§rIgSd IwardsierchrotbssortiBis msits W aeleseedWiesented in FIGURE 15 is in a

pre-geployment pige8] (@A bbikhe 5yaiess PMasduniak F:8re a0 Arsambly H3ritlich dpgludes a
flexible 5dressing bolster 932. The flexible dressing bolster, or shaped dressing bolster, 932 has a first

side 934 AR RchhalsiPIrelating LrssingBolrics G md tebalsigrhadied Waman by Badsmhad from
any bolstefamptaeind AStBRY RUSIIH IRCASSRANIHI 10T LABAO BRI DS AMBIRIE IR¥RT HFSinwhich has

a first side 972 and a second, inward-facing side 974, may be coupled, e.g., by a heat bond 976 or any

other tecHitiRalds dhe setemsibe Boutr Hlestsdirsdnsoltier A1 gzamplerdae BPIISE comfort
layer 97050y §50anyy Baigtat bl helisapiavestaidonsriabgraRGIRCaRGThI Tl allaueng fluid

transmission through the comfort layer 970. As one non-limiting example, a woven, elastic material

may*Be uSEFIGE AFENRERY AT S M 0p SRS A PoRbRRldRSHmSHtIAD BRUAHEIM Rkt Fv
textile maferintdroyotiilikeameniial Rthniques. The bolster material may serve to manifold, or

distribute, the reduced pressure to the treatment site (e.g., a linear wound), provide a

compressive force, and through the closing members provide an inward force—preferably a

force that is substantially within the plane of the epidermis. In addition, the bolster material is
25  preferably translucent or transparent, to an extent that light may pass through allowing one to

view a wound through the flexible closing dressing bolster 846.

[0069] The central trough area 867 helps the bolster body 850 to flex in that region as

a bending moment is developed under reduced pressure. The bending moment helps to press

the closing members 856, 858, 860, and 862 into the patient’s epidermis and may provide a
30  directed force with both a downward force and inward force directed towards a central wound

arca.

16



15 Spartanburg, South Carolina, may be used. The comfort layer 970 may include anti-microbial
substances, such as silver. [0073] The flexible dressing bolster 932 may include a plurality of flexibility
notches 978, or recesses. The flexibility notches 978 may be lateral cuts in the flexible dressing bolster
932 as shown and may further include one or more longitudinal cuts or other cuts. The 20flexibility

notches 978 enyauge]fiRxibifiveaidhad eXisRIISISING halatnn@aR MGM@@-M%H}EMWW be

particularly useful when the dressing assembly 930 is applied over a patient's joint or other area of

movemerft @ SYR5E% A R 18 Hir s A dsainT 9wt psAdRRuRd AhewPyDd: OheTaFb g eriedmbly 930

and at leaBh@eRtiianotibeyRadis oo priseairisn Heoealing ruls/stea-BR inshidaga drape 25 962,
which may be foL{g@%l/ng h a first dr%@e portion 963 and a second drape portion 965. The first drape

portion 963 exte firee SR lgshidnsip durssimeericrably g B drbregapclydesa dREE further to
form & draipesélapdel werdyape FhdansitileUWds My o loRs, d:fkEhsidARB8 R BoRs e CoOsThiRWaFkfacing

side (not explicitly shown). An aperture 981 is formed on a portion of the first drape 963. The aperture
981 is for %ﬁ%\%ﬁygaﬂﬂ i S@Sﬂﬂ‘r‘i‘rdﬂ?@ﬁ?ﬂiﬁ’l%‘cﬁ sdediredPedlsrdbls deeistagrhelste &3 2B -pressure

interf?ce Qaéﬂi\eﬁ |ffor]1})ert1ny biﬂ%ﬂgﬂfﬁiaﬁwﬁﬁviiggﬁWdf@éﬂ@@i&Kjﬂl%ﬂg& Gﬁg&ﬁlﬁﬂ?ﬁﬁiw &%ﬁbg%l gged
on a first side 967 of the second drape portion 965 and coupled, such as by an adhesive, bon ,
other 17 %é’ﬁbgﬁﬁg’t‘é@ﬁ% é%ﬂfﬁé\?fg@,%&cﬁ?gg fivGeR ?EWHif?%ﬁﬁ%‘ﬁ%%‘}’fﬂ@'f}?%FB}’g portion
963 may inglybg aheutrbdiy OFtiduRy 3ther kelipiihe [ ietiel s OB siiov3additienaaiaparasigsial to

becg&ne agal-iflab(lls i% needed. For example, if the dressing assembly 930 is used on a joint, when the
joint’is fle 8 t%f d”l ional drape material may be necessary and the material 5 will be provided from the

folds 973. The s¢eTR], TheatnfacingysidEyohihg seapynchafans RriRNHIPeAY dkaveran@stnesive on a
portion and have a treatment areq aperture (see by analogy treatment-area aperture 445 in
FIGURE fﬁi}ﬁ Coﬁéﬁalgﬁgﬁi?% %&%@@W@%&%‘@ﬁi’r&’ﬁf%@ 51/ Rodie8%89Re first
side 967 tinthiéngaseithid,ape peidiSnatialalease: Membe syt ate Ishiowrtil thiddtistrative 10
embodiment of EIGURE 13, The release members 932 provide stifiness elp during deployment
of the oSS GRSy S AT Es 20 TR 80 IET Al RN LA G GEl O o i
heldion theptirainbioke Boutf GiedheoathgRNsantioe 86mfort 14087/T](Rak tirude wnpriniardiito

FIGURE 15, an ex loc{%? Ee{f\%ective view of a portion of a system 1010 for treating tissue, e.g.,
subcutanéghga&% S KA WEuNnd, area 15 wound, other wound, or graft is presented. The portion

of the system 100078 Idetfiekible|ftsREgboistaoseminyaRRdiepiayrakst stalexivititinmarcaxploded
v The ApIETAS10 RIS RERLERESS RS apen el giREe gyt and o
further meénliaaes T heshysieand d4) ingihdemalaiessk gransambigititavdnistvinthedeats flEkdble
20  flexibility notches 978 enhance flexibility of the flexible dressing bolster 932. The enhanced
flexibility may be particularly useful when the dressing assembly 930 is applied over a
patient’s joint or other area of movement.
[0074] A sealing subsystem 960 provides a fluid seal over the dressing assembly 930
and at least a portion of the patient’s epidermis. The sealing subsystem 960 includes a drape
25 962, which may be formed with a first drape portion 963 and a second drape portion 965. The
first drape portion 963 extends over the first side 934 of the flexible dressing bolster 932 and
extends further to form a drape flange, or drape extension 964, which has a first side 966 and a
second, inward-facing side (not explicitly shown). An aperture 981 is formed on a portion of
the first drape 963. The aperture 981 is for allowing fluid communication with a reduced-
30  pressure interface (e.g., reduced-pressure interface 92 in FIG. 1).
[0075] The second, inward-facing side of the drape extension 964 is placed on a first

side 967 of the second drape portion 965 and coupled, such as by an adhesive, bond 969, other
17



20dressing bolster 1032. The flexible dressing bolster 1032 is the same as flexible dressing bolster
932, but the flexibility notches 1078 are both lateral and longitudinal. 100781 The first side 1034 of
the flexible dressing bolster 1032 is covered by a drape 1062, which may include a first drape portion
1063 and a second drape portion 1065. The first drape portion 1063 may include a drape-extension

device 10dsupslitfhneshtalfie srutwocaReEi A4S RodOFkvIRRISeRONTbHEAP T ROBIRNJIARSpSHRAIRA With a

treatment area aperture 1071 that provides an opening for at least a ﬁortion of the flexible dressing

bolster 1083 GrRuds Il shérls Jifdctr bedlaist 4 hafrlde &b dtigpalisept site. The

second drapRRAItBeLoR hvsllitt sidRcHE! PodRa% 518, 2RV SRS 3aBRIRH 930 & RREdQ of the
first side 1067. ThE adhesive 1083 is used primarily during manufacture to hold the flexible dressing

bolster 30A{L3B ARSI 15 HExsrh 3dditenahdrarsarifry Baehsdiscsstinicd hismateriah hold the
flexibfe dresHiBg froksideSa ehyintdy 993 BainseRBRY/InSWa-Riiaidiassing seebHeuidps2 against

the adhesive 1083, the adhesive 1083 is covered by a center releaseable member 1084. 18 Outboard

of the adrRENRNESIMY Y s A% adhestion 89HieR A NaY haynR fLeamaeniiRie L ABETHEE S9RhYss to

the drapeaHatsg ¢l uidngndapla¥ngiditineandt e FREPREIMENY, the drape-extension device 1073 may be
a ridge of additior@Ij material that provides the abilit%{ to stretch over longer distances gr more readily.

5[0079] The sechtf ShRBFLIRATG SiFaHBICBRNIEHE SN R SRl courleddpdhs first side 1067) of
the secongkdrapgdsstiond o5 Paioe F63/crauviR 20 AdhRRiNo gD AReshRvien ¥ NaRkSiNe, this

adhi ive is covered by a bottom release member 1086 and side release members 1087. [0080]

OnctlassEmeRdLment PortoH BEhe: shatdirlepsq mrabatsnt82 pavids shhipshand helpdurng 10 of

FIGURE 1@3pldyeuseotife: deeigimgnayeydly 930.maseclédséralévebers bgdime fipibalpeitian of the
system 1010 may be deployed as will %%gescr,ibed. The bottom release liner 1 AOC ' [lUOU IS
removcu §AEHE§ @mﬁﬁ%sﬁ\?et trt e 3rd ahthe secondifigra#eTePR 8% econd drape

portion 1065 is pjeoey audbiha AeRipAMALNE iR ENSIeUgIcSapagRA0e 1o and may be
placed over a line smoothly applying the second drape portion 151065, the side

r wound. fft r
release mRSHRIS TSR (O budrorHES e o TR SaNSEFTHE Ardpeanavound, area

15 wound, other wound, or graft is presented. The portion of the system 1010 presented in
FIGURE 17 is shown in a pre-deployment state and in an exploded view. The system 1010 is
analogous in most respects to the system 910 of FIGURES 13-14, and to indicate
corresponding parts, the reference numerals have been indexed by 100 and may not be further
mentioned. The system 1010 includes a dressing assembly 1030, which includes a flexible

20  dressing bolster 1032. The flexible dressing bolster 1032 is the same as flexible dressing
bolster 932, but the flexibility notches 1078 are both lateral and longitudinal.

[0078] The first side 1034 of the flexible dressing bolster 1032 is covered by a drape
1062, which may include a first drape portion 1063 and a second drape portion 1065. The first
drape portion 1063 may include a drape-extension device 1073, such as folds, and an aperture

25 1081. The second drape portion 1065 is formed with a treatment area aperture 1071 that
provides an opening for at least a portion of the flexible dressing bolster 1032 (or a comfort
layer) to be directly against a patient’s epidermis or treatment site. The second drape portion
1065 has first side 1067 and has an adhesive 1083 applied on a portion of the first side 1067.
The adhesive 1083 is used primarily during manufacture to hold the flexible dressing bolster

30 1032 against the second drape portion 1065 during assembly and also used to help hold the
flexible dressing bolster 1032 during use. Before applying the flexible dressing bolster 1032
against the adhesive 1083, the adhesive 1083 is covered by a center releaseable member 1084.
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1067 of the drape 1062 are removed. A reduced-pressure interface is coupled to the aperture 1082 in
the first drape portion 1063. The center release member 1084 was already removed during
manufacture. [0081] In some situations, it may be desirable to have the flexible dressing bolster
20deliver the force as a lifting force. The density and thickness of the shaped dressing bolster 1032,

which in tidateodbedintenidadsiani 68 yrtiriRstlaac o0y Piieaditineanls manhsaniigdiynick portion of
a flexible dressflgg bolster 1(()%% experiences reduced pressure, the flexible dressing bolster 1032

contracts PSRAFEEL 19dRFTaRS U0 drangsiselayaesbrdaenthes srRedimsntsthe dB8Rster 1032

near the patiensisre@eRIMIoBURABEY HEFB dfaRbRatianhateRil et isrs\186s iR SBIHR PSR is
above. This creates %,radial, lifting force at least in a center area of the flexible dressing bolster 1032.
In may beoasgﬁﬂ‘&%‘ FRRRE SO AR E€¥ing bolster 1032 formed from foam that has a density

lightes than the d@og8y ThéRdistlenwad-RRIEGIMIS (HOVURSICING dexhidareppiadalierithapplied in
order to more egﬁejtav%ky reFﬁIize the lifting effect. 30[0082] According to another illustrative
embodimdtitt §'1ettio 8f MENERABHLTREPREINE TRocRE P Pevstnd Wibd g hestesm iy i on a

moveabledipsonsitet s @, thip alkei$d eindovRedddRsatBerienz Ihio ivpd & Doy anlers whiak has a
first side and absect]c;@dbside, 19 from a bolster material; and forming a first plurality of bolster modules

on the firstSH8%F olster body. Each 1301st:elr ffindnle has A hnigter ridgemethod , The mend

furtherthether inqoos®y DateRaditnes) it potiaReIRE Hsidalstaridganéshrefsitrde piihe bolster
body. The drape is for n elastomeric Material and is gperable tQ stretch longitudinally at
Ieas)i %o 5?9’&?8%%5.% o%i%gﬁgtﬁbug SRS ARTET B O T a0 HILSER NG FBed el osed

in the contlxpoftiaiiaimhid ugitaiiyve) NOAdyBERR S1GYRAUMEN Hel lsh@ibed TUB MNP INRE 1RIEOUS
tne e o RGP BB EE OF A HEpIE A e 1 Do ftere Wt i
describeddrapequiitiestion 3qsaslxcedagiisos poaidmedyhal pathaapepicrbie s danymet efmbadiment.
and may be placed over a linear wound. After smoothly applying the second drape portion
15 1065, the side release members 1087 are removed. The release members 1082 on the first side
1067 of the drape 1062 are removed. A reduced-pressure interface is coupled to the aperture
1082 in the first drape portion 1063. The center release member 1084 was already removed
during manufacture.
[0081] In some situations, it may be desirable to have the flexible dressing bolster
20  deliver the force as a lifting force. The density and thickness of the shaped dressing bolster
1032, which in this embodiment is foam, are variables for controlling lifting. As a
substantially thick portion of a flexible dressing bolster 1032 experiences reduced pressure, the
flexible dressing bolster 1032 contracts toward a central portion from all directions. The
portion of the flexible dressing bolster 1032 near the patient’s epidermis pulls away from the
25  patient’s epidermis since the central portion is above. This creates a radial, lifting force at
least in a center area of the flexible dressing bolster 1032. In may be desirable to have a
flexible dressing bolster 1032 formed from foam that has a density lighter than the density of
the tissue, e.g., epidermis, to which the flexible dressing bolster is applied in order to more
effectively realize the lifting effect.
30 [0082] According to another illustrative embodiment, a method of manufacturing a
flexible, reduced-pressure dressing assembly for use on a moveable tissue site, €.g., a patient’s

joint, includes the steps of: forming a bolster body, which has a first side and a second side,
19



CLAIMS We claiim: 5ClaimA system for providing reduced-pressure treatment to a moveable tissue ,il
the system comprising: a flexible dressing holster having a first side and a second, inward4acing side
plurafity of flexion joints formed on the flexible dressiing bolster;  a sealing subsystem for providing a
fluid seal over the flexible dressing holster; 10a reduced-pressure subsystem for delivering a reduced

pressure RdReasfAdtes HaRsMIaRY WARIRIREEERIAGIP WP BSHRTROELIEH S Btk BIRESIIE YRSy stem

are operable to deliver a reduced pressure to the moveable tissue site; wherein the flexible

dressing (FS{StEr Rodpekaste balsitomonblrhae Abslsics dgse dihe methas fither inslndasdhsisteroSealing
subsysterdisposigsegiaporpetiRat axanaseyer the fiexigle @mﬁéiagmehssa(}va PRalingpanparatus

coupled to. at least a portion of the drape for providing a fluid seal between a patient's
epidermis AR Eefhi costometinmastial anst ipercahlsiisetraivh longitud nallnatleask 80 operable to
stretch wigieraaitement of the moveable tissue site by at least 10 % of the drape’s free (non-stretched)
length.

[0083] 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

10  feature that is described in a connection to any one embodiment may also be applicable to any

other embodiment.
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25Claim 2.The system of claim | wherein the plurality of flexion joints comprises a first plurafity of
spaced bolster modules formed on the first side of the flexible dressing bolster. Claim 3The system of
ciaim | wherein the plurality of flex on joints comprises a first  plurality of spaced bolster modules
formed on the first side of the flexible dressing bolster 30and a second plurality of bolster modules
formed on the second side of the flexible dressigg pglsigr. Claim 4.The system of claim | wherein the
plurality of flexion joints comprises a first plurality if spaced bolster modules formed on the first side of
the flexible dressing bolster 21 and wherein the first plurality of spaced bolster modules form a first
plurality ot bgister recesses. Claim D.The system of claim | wherein the plurality of flexion joints
comprises a first 5 plurality of spaced bolster modules formed on the first side of the flexible dressimg
bolster and a second plurality of spaced bolster modules 0..)rmed on the second side of the flexible

dressingabalster, whergindherfirss:plunality-ef spaced pelster maskes omihe-fnstside forn a first
plurality of bolster reCOSSCS and wherein the second plurality of spaced bolster modules forms a
second piuralfify SF58IEeMRIEYEes, 10 Claim 6.The system of claimwherein the plurality of flexion

joints comprises a figstipluradityekspacedifeister medulessformed.an thedirsh sidewhthedaxiblede;
dressing bolster a plurality of flexion joints formed on the flexible dressing bolster;
a sealing subsystem for providing a fluid seal over the flexible dressing bolster;
10 a reduced-pressure subsystem for delivering a reduced pressure to the sealing
subsystem;
wherein the sealing subsystem and reduced-pressure subsystem are operable to
deliver a reduced pressure to the moveable tissue site;
wherein the flexible dressing bolster is operable to allow movement of the moveable
15 tissue site; and
wherein the sealing subsystem comprises:
a drape that extends over the flexible dressing bolster;
a sealing apparatus coupled to at least a portion of the drape for
providing a fluid seal between a patient’s epidermis and the drape,
20 and
wherein the drape comprises a flexible elastomer that is operable to
stretch with movement of the moveable tissue site by at least 10 %

of the drape’s free (non-stretched) length.

25  Claim 2. The system of claim 1 wherein the plurality of flexion joints comprises a first

plurality of spaced bolster modules formed on the first side of the flexible dressing bolster.

Claim 3. The system of claim 1 wherein the plurality of flexion joints comprises a first
plurality of spaced bolster modules formed on the first side of the flexible dressing bolster
30 and a second plurality of bolster modules formed on the second side of the flexible

dressing bolster.

Claim 4. The system of claim 1 wherein the plurality of flexion joints comprises a first

plurality of spaced bolster modules formed on the first side of the flexible dressing bolster

21



and a second plurality of bolster modules formed on the second side of the flexible dressing bolster;
and further comprising a first side recess formed on a first lateral side of the 15flexible dressing bolster
and a second side recess formed on a second lateral side. Claim 7.The system of claim | wherein the
plurality or flexion joints co )17 s a first {plurality’ of spaced bolster modules formed on the first side of

the flexible drggsingebalstear: 20a saeendpliraliyced spRaqed helstersnodilastaimad:-an fherseaonrd

side of the flexible dressing bolster; wherein the first plurality of spaced bolster modules on the first
side form a firs“phifality of bolster recesses; wherein the second plurality of spaced bolster
modules forms a second plurality of bolster 25recesses a first side recess formed on a first lateral side
of the flexible dressing bolster; and a second side recess formed on a second lateral side, Claim8.The

systen’ Bi®1aim | wheteintHedrahe & BpLliatie o stttch 4 e Ht 800855t SURBNSLRRERTE dehith.

Cigi m9.The pystam, aficlaimeiwbeieinthaurS Leaml /@sSHEErSHDSYSIOMHEOMRIINBSIBssing bolster
reduced-pressure source for providing a reduced pressure; a reduced-pressure interface coupled to

the sealing sABSystERT" RILLLEY-Presatird BBhTITTOH proviame tedtided Biesslrélfrom'hselloxible

reduced-presgurei sOWEE: o, thadeduard fpressurgitefageeced bolster modules on the first side form
a first plurality of bolster recesses and wherein the second plurality of spaced bolster modules
forms a second plurality of bolster recesses.
10
Claim 6. The system of claim 1 wherein the plurality of flexion joints comprises a first
plurality of spaced bolster modules formed on the first side of the flexible dressing bolster
and a second plurality of bolster modules formed on the second side of the flexible
dressing bolster; and further comprising a first side recess formed on a first lateral side of the

15 flexible dressing bolster and a second side recess formed on a second lateral side.

Claim 7. The system of claim 1 wherein the plurality of flexion joints comprises:
a first plurality of spaced bolster modules formed on the first side of the flexible
dressing bolster;
20 a second plurality of spaced bolster modules formed on the second side of the
flexible dressing bolster;
wherein the first plurality of spaced bolster modules on the first side form a first
plurality of bolster recesses;
wherein the second plurality of spaced bolster modules forms a second plurality of bolster
25 recesses;
a first side recess formed on a first lateral side of the flexible dressing bolster; and

a second side recess formed on a second lateral side.

Claims. The system of claim 1 wherein the drape is operable to stretch at least 80% of its

30 non-stretched length.

Claim9. The system of claim 1 wherein the reduced-pressure subsystem comprises:
a reduced-pressure source for providing a reduced pressure;

a reduced-pressure interface coupled to the sealing subsystem;
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Claim 10.The system of claim 1, 5wherein the plurality of flexion joints comprises a first plurality of
spaced bolster modules formed on the first side of the flexible dressing bolster, second plurality of
spaced bolster nodules formed on the second side of the flexible dressing bolster, 10wherein the first
plurality of spaced bolster modules on the first side form a first plurality of bolster recesses, and

wherein the segondedalyialitvefspagadhgisterdnedulas farpssa.seaond Rluralityof bolster recesses;
wherein the drape is operable to stretch at least 100 percent of its free (non-stretched) 15length; and

wherein the reducedSreS&UTR St dte A sFHRESSUE A8HiESE: pressure source for providing a
reduced pressure; a reduced-pressure interence coupled to the sealing subsystem; a
reduced-pressure conduit for providing reduced pressure from the reduced- 20pressure source to the
reducéddpiesure intdfa¥ECBI8G!14 1 he system of claim 10 wherein the drape is coupled o the first

plgrality or spagedihelstennomylest2ochitmizcbhpsystem of claim 1, wherein the flexible dressing

bolster comprises: . . .
a first plurality of spaced bolster modules formed on the first side of the

flexible dressing bolster,
a second plurality of spaced bolster modules formed on the second side of the
flexible dressing bolster,
10 wherein the first plurality of spaced bolster modules on the first side form a
first plurality of bolster recesses, and
wherein the second plurality of spaced bolster modules forms a second plurality of
bolster recesses;
wherein the drape is operable to stretch at least 100 percent of its free (non-stretched)
15 length; and
wherein the reduced-pressure subsystem comprises:
a reduced-pressure source for providing a reduced pressure;
a reduced-pressure interface coupled to the sealing subsystem;
a reduced-pressure conduit for providing reduced pressure from the reduced-

20 pressure source to the reduced-pressure interface.

Claim 11. The system of claim 10 wherein the drape is coupled to the first plurality of

spaced bolster modules.

25  Claim 12. The system of claim 1, wherein the flexible dressing bolster comprises:
a bolster body comprising:
a top wall,
a bottom wall, the top wall and bottom wall are coupled in a spaced
relationship, the bottom wall having a first lateral portion on one side of a
30 center wound area, and a second lateral portion on another side of the center
wound area,
a first closing member formed on the first lateral portion, and
a second closing member formed on the second lateral portion; and

wherein the first closing member and second closing member are operable to
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a bolster body comprising: a top wall, bNtotn walil, the top wall and bottom wall are coupled in a
spaced relationship, the bottom wall having a first lateral portion on one side of a 30center
wound area, and a second lateral portion on another side of the center wound area, a first closing
member formed on the first lateral portion, and a second closing member formed on the second lateral
portion and wherein the firgl¢lasing imerkerandwesond closing menhebareLperahleito develop a
directed force when the closing dressing holster is placed under reduced pressured; and wherein the
plurality of flexion joints ard'fdFnEd USIRE o8N the bolster body. Claim 13.The system of claim
1, wherein the flexiblg,grassingphelstey 60MBIse SAASIs sk compiising afearmbaving A first side
and a second, inward-facing side and wherein the flexion joints comprise a plurality of flexibility
notches formed on the firsﬂj%Pé,

5
Claim 13. The system of claim 1, wherein the flexible dressing bolster comprises a bolster
body comprising a foam having a first side and a second, inward-facing side and wherein
the flexion joints comprise a plurality of flexibility notches formed on the first side.
10
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