TI TLE OF THE | NVENTI ON REDUCED- PRESSURE, efi MPnQ Tu MANI FOLDS RELATED

APPLI CATI ON [ 0001] The present invention clains the benefit, under 35
US C 119(e), of the filing of U S. Provisional Patent Application serial
nunber 61/115, 763, entitled -A Reduced-Pressure, Conposite Manifold," filed

18 Novenber 2008, which is [ncorp I reference for al
pur poses. BACKGROUND Féu ﬁ(?ﬁ'ﬁ[éﬁgpgmfhﬁgenti on rel ates generally
to nedical treat ey E‘Eﬁf@Ri@&Ul@Er@OWOSWEMANIFMﬂS?dUCGd pressure,

conposi te mani fol ds, nethods, and systens. 003] dinical studies
and practice have shown that providing a reduced pressure in proximty to a

ti ssue site augnents and acc r t of new tissue at the tissue
site. The applications of thﬁbmm%%mrous but application of

reduced pregeo0 haSHreReNinPaitonGifk e st esaddH3siNSIa gatliong, yayads. This

treatnment (frequently referred to in the medi cal comunity as -negative

pr essurfdingcd 4 St Frev igpppal Pat‘rféd’&@éléatmﬂes@g&lr@m‘wé p&Py? '766ren11‘?,19@: Redheadapy")
provid u It i S d
i ncr eagfzr%s%y%r %&g? gonﬁgﬁ%lriarcrfﬂ Cwiﬁi% sq’sruz@@!g’1Wdl%dtl{;‘S F@er Qr% uce%/nffurﬂ)I ssure is
appl i edefegence $&ul gunpsagh a por ous pad or ot her mani foI d devr ce. The porous
pad contains cells or pores that_are caBﬁ)I e of distributing reduced
pressure to the tissue and channBf NB that are drawn fromthe
tissue. [0005 Ofift] prldant 1|ﬂ€erﬁf?)ﬂ 1ol eﬁ&&iﬁ%%@&%ﬁ b fndnt ERIRYng, | SSUES
wth necrotrc t1ssue or ot her 1ssues-at tHe woun mar gi ns ‘may occlr. These
I ssues may patcularlgy@neddred- prdsneuﬂeerajrmﬁmae enapifolds decthddhnndigsteinise wound at

each wound d[E)&?ﬁ &%lgarl] as'tr1]1 1ees anc? practlce have shown that providing a reduced pressure in

proximity to a tissue site augments and accelerates the growth of new tissue at the tissue site.
The applications of this phenomenon are numerous, but application of reduced pressure has
been particularly successful in treating wounds. This treatment (frequently referred to in the

2% <¢

medical community as “negative pressure wound therapy,” “reduced pressure therapy,” or
“vacuum therapy”) provides a number of benefits, which may include faster healing and
increased formulation of granulation tissue. Typically, reduced pressure is applied to tissue
through a porous pad or other manifold device. The porous pad contains cells or pores that
are capable of distributing reduced pressure to the tissue and channeling fluids that are drawn
from the tissue.

[0004] In the course of reduced-pressure treatment, issues with necrotic tissue or

other issues at the wound margins may occur. These issues may occur even when the

healthcare provider debrides the wound at each wound dressing change.



[ 0005] Problens with existing reduced-pressure systens and nethods are
addressed by the dressings, systens and nethods of the illustrative

enbodi ments descri bed herein. [ 0006] According to an illustrative,
non-limting enbodi ment, a reduced-pressure treatnment systemfor treating a
wound on a patient, includes a co%gﬂﬁh&E nifold, a sealing nenber for
coupling to the patient's epiderm ngrable to forma fluid seal over
the wound, g0g0s FEBIEES Il &Sk @ecﬁfé@cﬁ?&%ﬁﬁk _Efs"terﬂsr A\ Hef8dy £6UsHLsspE essur e
to the conposite nmanifold. The conposite nmanitold includes a perineter

mani f olty thedivesingsosystinsposl methadlj cddknillusimatavevwmhodineeigedesndbdrdherein. an
interior porhion,,.and.an inhoard manifol d. nmenber di sposed adjacent to the
nterior porPbB ARSEE M BT e et ni Rea b b RALPE a1t of
menber  ticatrh@it Rpdeifbitreada st afRing bh @N@tibntt Mclh@sd $tompdsitapsMifdRekeding
conpressive force transmitted by the sealing nenber when under therapeutic
r educedn@rasdoir @upling to the petaer s Kpiglsris 1gd pperable o Exrm 4 flyidtsed oveithe
non-lintjing e | en C i i.f0l i - pressure
rroat Sy RAL R e SR IRAR B R R e R B oy EEHERTs

adj acenhardifold Yuduinmdge mandoldandlodesarpelritdeddrinddnifotd nember Rdisposingiboar d

mani f ol d_ nmenber di sposed adj acent to the interior portion of the perineter
mani f ol 3dJaseRie R WopRd cAgs Weﬁaéﬁngr?élﬂmeapapwﬁﬁeandia@ ipRpapbepanifeld meekfiat e

str engtcﬁs Qed éc%ht t%cdlé Pegﬁ)r ?Pﬁﬁ)‘h otf %%Eﬁ%&r%{lﬁﬂ)%ﬁlgnﬂ&e SH .[%Timeter

[ 0008] According to anot ustrative, non-lirmting enbodinent, a nethod
of manuhadfold megbar ©domaesi wich adequitelstted g tarseisi evllapseadueetdepnpssuvee
treatment systemincludes the steps of: formng a rimeter mani fold nmenber
For - d S g Haled Ba e 1515 TleThal Rageinded Ayt RS e N, { of d nenber
di sposi ng t heowArAsBIGhg RdNofIRE d1TRARRY nadliAkERY eAFodiMbRY h @5mp&ifel on of the
perimeter manifold nenber. The perineter manifold nenber is fni-nrarl

' Tyi t h mauffode fortupe trgredugpdtprisstire trqadinentsydtem prqdidas ral perintekeFinpanpiodd i ti r
narliirFid . "24:11n. .. 0009], Accorgding to .another .illustrative,
non- 1 1 e TS laciecefapne g R8s DA BRR Shahoifighna: | ent

Wi th r ebsed mahBsIUhEmbdrelispdasl ddneest 8@t i@teriot bSiRiof ioh thedpesiaire shdngforni f ol d
adj acent to the wound site; formng a fluid seal over the conposite

mani f olraembgid The ppdmgtes Bapifpldgnembes dyosared watbadeuasoiifeaath te reshe celdansdsi t e

mani fold . T i Lfold includes a perineter mani fold nmenber for
di sposilﬁlgera jgrzilgen q’?%ﬁcgd%%%gedge and having an interior portion, and an

i nboard mani[D008] Awohiing ti spdee dlBdh@deeAbn-limifileerhhdddimhen; a prtliddat of the
perimeter manifold nmenber. The perinmeter manifold nmenber is formed with
adequatBIEHIEHHYP FPNRAsts grandpldi fapess i Adetucedr@reapia firameatictd Pridstr e.

0010 . . . iiadad .
[ ] e &ggsdéfn ﬁ)lrgn‘ﬂ% g“(;ér‘f?érﬂﬁétcﬂ 111151&’1%1{11 %égﬁﬁﬁ fd}Qi'i‘sS'ro'selH‘F LiAGer? IR Ao lRNLd ged

€S
conposite nifo use In a reduc ress r eat nent system% ncl udes
a per i rfetreing rramnfoatdmamértd exeniter; dippogithgpgmostemmaiefdd weorbdr atjgent am

i nboard mani fol.d nber .di spose dj acent .to the perineter i f.old nmenber,
and whaPETR' BHEODEF TRBEEMCREMNEPE heber The PROMSEF nHo e Pedbect ¢ o
conpr esgiid Wit ald@Bretshendth RO ALH ERRbIOh MBSk tic reducedf?bdde. O her

objects, features, and advantages of the illustrative enbodi nents wl |
becone apparl@0@9]viccardied wramather ilbistrieyed nandinggngerdbetbmant, e chedwslcafi pt i on
that f Qtlrelagrvl\fg a wound site on a patient with reduced pressure includes the steps of: disposing a
composite manifold adjacent to the wound site; forming a fluid seal over the composite
manifold; and fluidly coupling a reduced-pressure source to the composite manifold. The
composite manifold includes a perimeter manifold member for disposing adjacent to a wound
edge and having an interior portion, and an inboard manifold member disposed adjacent to
the interior portion of the perimeter manifold member. The perimeter manifold member is
formed with adequate strength to resist collapse under therapeutic reduced pressure.

[0010] According to another illustrative, non-limiting embodiment, a composite

manifold for use in a reduced-pressure treatment system includes a perimeter manifold

2



BRI EF DESCRI PTI ON OF THE DRAW NGS [0012] A nore conplete

under st andi ng of the present invention nmay be obtained by reference to the
followi ng Detail ed Description when taken in conjunction with the
acconpanyi ng Dr awi ngs wher ei n: [0013] FIGURE A is a schematic

di agram wi ortion shown in cr sect#)on of ni‘ﬁlci”u trative enbodi ment

of a rdBUted- &(@é&%}% RPERfeh oL ? 83 PeRBe HPRA§ed conposi te
mani folaa%a%aq% M pehiRtbier RANCRAMRH®SS Hﬁ&wﬁ@ﬂéiﬂ @€ perimeter | n{aﬁﬁa&]mfd&ﬁﬁ | Bis

a schematic diagramw th a portion shown in cross section of the
i || ust raeievigidwitbdéspesttto oémaremblliut:}edhalpﬂ@gsmaéd tragdbldenembgrst em of Fl GURE 1

shown with r Fl GURE |- S emati c,
o spect | ve [P E] PBEAIRIY FelB 68 “erminmen bt o Toh it bdeR o a.
[0016] Het&hREpphrért wathse@dmReE it€ the@hrOsinps 8ed d@NRM dék@ptioh tian folldwist rati ve
enbodi ment of another conposite manifold; and [0017] FIGURE 4 is a

schematic, cross-sectional view of an il I ustrati ve enbodi nent of another
conposite mani fold. DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBCDI MENTS



[0018] In the follow ng detail ed description of the illustrative

enbodi nents, reference is nade to the acconpanying drawi ngs that forma
part hereof. These enbodi nents are described in sufficient detail to enable
those skilled in the art to practice the invention, and it is understood

t hat ot her enbodi nent (N t ' structural,

nmechani cal , eIectrica%FﬁgﬁaggﬁéhﬂkiﬁBgﬁiﬁggiﬁiﬂ%kﬁgbﬁgée W t hout departing
from the spippiz)ox nﬁﬁ@@&nﬂfetetdh@eﬂs&\’ﬁﬁ%'o@%e teseﬁmlvemttﬁtrﬁw b@%talﬂe&6§sar y to
enabl e those skllled in the art to practice the enbodi nents descr
here|nIe&hewdes&mﬁQWang&kynbdﬁkx@antmnﬂkmnﬂcmnapDmnn%mmwwﬂt@ethose Skl||ed
inthe art. The W ng, detailed description is, therefore, not to be

t aken |aﬁC(§nParnr¥ﬂgilﬁﬁlwé ‘gh “'9Rd t he scope of the i | lustrative enbodi ments
are defined [0013] HIGURIE1ARPEREREhaEL AiadFam with a por@éhlHowRah RFdsk BEtIBAWF
primarily to FIGURES | A and 1B, an illustrative, non-limting enbodi nent of
a reducadlipyimsye pabediaenhelrit redyesdetiessoE taoiment sx¢egMRlubmen Hostraiives

ti ssue 0 ed, is presented. The wound
102 na(%g%%P%?oﬁnﬁﬁh%ﬂrhiotgg&géﬁgfhﬁﬁgm%ggﬁﬁ ?fnls 105, and subcut aneous
ti ssue 107. [FﬁBHﬂH@MHHﬁiBﬁ@@&ﬂkﬁmhéGagﬁBﬂWuﬁyﬁﬁﬁﬁbﬂHMme&ycﬁksﬁxheanEd at
other tjssue sites. The tissue site 104 nmay be the bodi i ssue of  any
human, tAnilhatrativerengiodinens of a fediged-pressuse frﬁﬁnﬁahesws%ft@c{% poBvR Wé@ue
nusc!e]£&§§g Kagﬁggﬁhkhlssue vascul ar tissue, connective tissue,

cartil age, ons anments, or any other tissue. Unless otherw se

i ndi cat ed, 6[901@ eEiGIItEREaR I, a §ahethaﬁ|@qnerspe¢tiveefmw pamilitusiadtiverealbodinvert pf a

[ 0020] The reduceg ressure treatnent system 100 includes a conposite
nanlfoﬁﬁn¥@§“3?ﬂnlﬂgttion t he reduced-pressure treatment system 100 nay
incl ude the [pggd) 'P’IQiU@@@sr a dchdmafid cRosk REMERAE NER P Uh B1ERHISYSIEBdlddc The
conposite nanlfold 108 includes a perineter mani fold nmenber 110 and an

i nboar cPfrnethfdanpesiibaanitald; andaw | n nrlF illmtrgtiw FlrnIInrllrnFlnt tln,

made. f1om = WOVAUACHHE B4 Elemdts dxihoretBanir T el b B P dRG aimgRe ©

partlcuﬁaﬁ&mmqamﬁekugﬁhﬁﬁgﬁ, open-cel | pol yurethane or polyether foantthat
al l ows good perneability of wound fluids while under a reduced pressure.

One such foam material that has been used is the VAC(r) G anuFoan(r)
Dressing available fromKinetic Concepts, Inc. (KC) of San Antoni o, Texas.
Any material or conbination of materials nmay be used for the manifold
material provided that the manifold material is operable to distribute the
reduced pressure. 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 renoving fluids froma tissue site. A
mani fold typically includes a plurality of flow channels or pathways. The
plurality of flow channels may be interconnected to inprove distribution of
fluids provided to and renoved fromthe area of tissue around the manifold.
Exanpl es of manifolds may include, without limtation, devices that have
structural elenents arranged to formflow channels, cellular foam such as
open-cell foam porous tissue collections, and liquids, gels, and foans
that include or cure to include flow channels. The manifold material may

al so be a conbination or layering of materials; for exanple, a first

mani fol d | ayer of hydrophilic foam nay be di sposed adjacent to a second
mani fol d | ayer of hydrophobic foamto formthe conposite mani fold 108.
[0022] The reticul ated pores of the GanuFoan(r) material, that are in the
range of about 400 to 600 mcrons, are helpful in carrying out the manifold
function, but again other materials may be used. A material with a higher,
or |ower, density (smaller pore size) than G anuFoanD material my be
desirable in sonme situations. Anong the many possible materials, the
follow ng may be used: G anuFoanD material or a Foanex(r) technical foam
(www. f oamrex. con). In sone instances it may be desirable to add ionic silver
to the foamin a m crobonding process or to add ot her substances to the
material, such as antim crobial agents. The conposite manifold 108 could be
a bi o-absorbable material or an anisotropic material. [ 0023] The
conposite mani fold 108 hel ps to address a situation involving wound edge
109, or tissue edge. Pressure patterns on the tissue at the wound edge 109
can increase tissue norbidity. Oten as reduced pressure increases wthin a
mani fold, a force is applied on the wound edge 109. This pressure at the
wound edge 109 nay reduce perfusion at the wound margins. [ 0024] The
perimeter manifold 110 can provide support for the wound edge 109. In one
aspect the perlneter nanlfold 110 results |n a conp05|te mani fol d 108 t hat

N o ' - Y " S 1 7~~~ A a AN =l -



formed froma manifold material that is nore rigid, i.e., conpresses |ess
under pressure, than the inboard manifold nenber 112. The peri neter

mani fol d nenber 110 carries a force that otherw se woul d be supported by

t he wound margin or wound edge 109, if not borne by the perinmeter manifold

amount of pr Db Re T e BB EA RIS “ege 200,
The peri net qpo18Nhfig! fé)ueev'fﬂgedetahﬂea doedripeiok %%etlbﬁstﬁaaé ERBoARIFRA! refekdnder om

pulling in on the wound edge 109 in a direct fashion when under reduced
pr essurie mafe tathh eccmmpadslngtdhwmgsr thaefoem apant ffeadod. FbetsembbUinéres ps tr ansf er

the inward..fqor.ce creat ea| g _nenper the ¢ osi te

i £ ol AT EE EEY pafiedEn PReTRo MR ar i uitor HyeBB R aRese, s
bel i evaduhderitedbPthhneheasodiehéms hal batutitikel wmaunst 18664 s&&ural, mechanic025]
The perineter manifold nmenber 110 is designed not to collapse substanti al | y

under redstiisadl apd ebemicel ghangestrwt bppadangeoutdapariipg Eam e seiriker wope gf d t han
th i f nb
175 S BEITRAL 1) Ao RIRR b IS P BT 6 TR B T

nunber dhibddﬂﬂﬁltﬁd@cﬂbﬁbhdr&lﬁ d;hb ﬂeﬁ:nptiﬁibﬁfay @itytain informatipDR2Gn @ogeny
consi der _the bul k npdul us (K) of the perineter manifold nenber 110 and the

i nboar dkistiin &e&rﬁe%efpllwg defdled deserippen isuderakgreghot 4o by pkenHreligder al | y
measur h

ol e Bl S S B e TR e LR PP eSS o1 e
relative dedﬂeﬂdd{afmmglnuwmnrfﬁtrﬂy b FIGURES [1dsanid ki%aranbﬁusnnatiee,monﬂmmhyg

defi ned theeuatda] —vvherep|s§ fQ?guf{o’c V.is volrglnﬁj&andl ?p/i N
denot e<SHPAIPEH O &fC 8?4 PEETWR B SP eSS h rF"EE‘éeac‘E’O‘E WALSSUPhus, in
gener algit aHIBwhit R d¥Refed ih A WothdBREEK ipddsehted. TREWbAFDEI2 in n%b@mr!sugmqul us.

In the illustrative enbodi ment, the perineter manifold me may be

f or med 1ﬁv@m epifl¢rmgs I%mﬂfImISdOﬁrmérsu@utMOum@sae 10F. sthagthkcedemgedsure Ki and
the in mani f o menber .112

mt er | 41 g B0 B At 1 e B e e TR SE R BRRER el e
per i metidilireisduedf en FRARSH, ai;ikﬂall & dt@é’r%rgdrﬁlslrﬁ' 1hdf1adﬁng Bend fif3ardipmeatiésak d
menber 112, it follows that Ki> K). [0027] One may al so consider the
rel at | VBUGlaissns. dermal tisgie, Yaeulgk fssHBtONNeRAINE Histug. sAsises. tanonadigamenisar d
mani f ol f S @ s ightly
t he nat%qegy\gmﬁi%h%ﬁ% hgggég%g&?@l%%m&f%w? o%gse E(ggé(rglﬁld ?rs rgggg/lg(%?%@lﬁeﬁm}lgtl o of
its massclusdvityo its volume (V). The conposite nanifold 108 nay be forned

with the perinpeter manifold nmenber 110 fornmed froma first manifold
mat eri al haPHePlalteirpdicctnessiny tregimens neriann 0§ MsBKIPY2 ReRPPBedNdféioler 112

f or med {fhg0 t 11,1
. o 5T ATES Rt BUPL R y R00 SO B

the i nblddradd aied dcod -grebdite sWisystam ]|1|3l (3t camipeste mantdld fPq inctpdexanpl e, the
i nboard mani fol d. d.bhe fornmed froma nuFoam(r) materi al
v g RSBt GunBE ERG TH 0 oA B EHEm AR PRl Skahet of d menber 110 coul d
be forned fr[oozlg Iﬁoﬁgﬁﬁgaaﬁ\re)erﬂ%&heﬁl the%hﬂlgtea%mfo}hlrﬁerﬁgérqaoraﬁa l'i near
i nch. [0028] In addition to form ng the perineter manifold nenber 110

and i nijoleadd mnifo Indereartld P atelipade spm tatperersrmad patnesabld foamwr\mrhrhgﬁ eat er
densi tyr&%gg t hgreg)e cn?argff are 1cufa?rﬁ)d g%ln% n%)}wgétht Qee%rg)(?ﬁye;t?ea mrrﬁlm fold

menber mani erent

mat er i GHII%ngBd p&ﬁlda&nﬂtm whultBiNiifiotHileeidee b réd]uQeéB pleGifr€dOh® sivdfeaior €
rigidity due to a higher density or a ﬁre%er bul k modul us. In addition or

as an dhaterigdhatipas bepq uspdisrhe N AL durmubioany y Brssing @y ailabin o Iingtc g
fil aner&cﬁ‘fcelytg’\,rlm:.(\(%ICngﬁfsa% ' Antonio, Texas. Any material or combination of materials may

be used for the manifold material provided that the manifold material is operable to distribute
the reduced pressure. 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 includes a plurality of flow channels

or pathways. The plurality of flow channels may be interconnected to improve distribution of
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struts, or other nenbers) may be added into the first manifold materi al
used as an aspect of formng the perineter manifold nenber 310 to cause the
perimeter manifold nmenber 310 to be | ess conpressible. Wth the addition of
support elenments 317, the perinmeter manifold nenber 310 and the inboard

mani f o menber, 312 of t he osite nifold 3 n1the
sane rmfﬂil‘flso?rﬂwﬁﬁg Ié%‘?%femBV?dc EEE‘ (Bepiche B?S“Frﬁm“flgglﬁ rﬁéﬂgozﬁi gi@ﬁ ?P have
nore st anehdy hey eRlds! weRld BRSAGY edeme§ et wraaﬁémleah 8IFRRh& arranged tol 0029]

Al ternatively or in addition, a manifold material nmay be sprayed with
bi of ri ndh flpwsthafifiedn |0ﬁ1@113mﬂ@sltnamcé a@@p@ag@bfoanpepmuetlesue poﬂftqtlons taodbe nore

tiff th b whi th th

per | met P sopeI-GRE Fo B oY P in i RV bt € bbb

mani f ol fay@EedBs 2 ddMbiakGon ah@@errﬂlgr&mtams T&dxam giela fﬁ*ﬁ)fnzﬁﬁfoicﬂa?ﬁfbf Any
0

suitable bio-friendly stiffenin subst ance may be used that allows the
recei vihygraparictiopa mat ke disposedadiasent inresecondraanifeli dayespf ydsepliopis feamf | ui ds;

an exa I pol yur et hane spray. In still another
|IIustg§ @y%ﬁg% 1[m%ml%l%qalﬁthr#irf@Serlrnster mani fol d nenber 110 coul d be applied
as a spray q002%Thdirewailityd pges osthe Chenukound redgeal 109t 4re if Gemutdeefper i met er
mani fol d nenber 110 in situ and then a manifold nenber may be deployed in

an i nt éPPBY449gpOP8 micieas: aohalRfut By SRHIYHE W Hhsapenitpid fynstian. r@ﬁﬁ&am @Ltilzr
[0030] terior
bor t1 oSS Aed B i WO oher] ofdoBBY 4Bt ARl kM) il e
whi ch 1Gahulflem® ntatgrial ey ibatdesirabte mmotnecmuétM'nS Aneongehe nmnﬁposmim f oI d

nenber 110.and, t i nboard. mani fal d 112 e di sposed jacent to
el R S R P el M e e P et s
bondi NGy wWe ks, coftl). @ bsihie IRANSesaNRal B 8ediAbRRE 188 it él%feﬂ)r @b fohh In. The

perinmeter mani fold nenber 110 and the inboard manifold nenber 112 may al so
be sepaxratce@wb;hng pgmsaom ag¢ othee suhstamegsfoitheemsteridls supbed ahemeirehiak he term

"coupl ed” udes n ltr nupli.- A" nlsn enconpasses two or
ror o coRgRRenPe T RRe T g TR b § ooiSoBage Rl B T EHERERREach "o
the compapents being fornmed fromthe sane piece of material. Also, the term
"“coupl ed" may include chemi cal, such as via a chem cal bond, nechanical,

t her mal , [éOEdtThecC@rnp@wpmwéold 108 helpp gpsiyesas sghsion invelFAnguREsd| A- | B,
the conpy 1 0 t. pleces
pl aced agfgggn %wggg% P@EHBQPQE?%##ﬁgg8§$§9%ﬁ§3a§@§§ g?@%?%%ghgﬁ&w mak

up the tpetid nrreﬂﬁduwﬁhﬁtérodsdemm&b@resaﬂre ianehsewithinkoasdfodn fbaleds apptee ron112
Mor eover, as suggested in FIGURE 2, the perineter manifold nmenber 110 may
be a neh¢ PorRd edgei109. dhispyprsurecat he waund edgg 1Py may reduge prdusienatdhe t hen
placed,waﬂbﬁﬁmﬁggnd agai nst wound edge 109. At the sane tine, the inboard
mani f ol d 112 may be appropriately sized and placed in the wound 102
t o form t he [0024]cBict perimer fnpdngfoklDBLO @inrproédé yuppoft foibe peundredger 10%arinf ol d
menber 110 is enbodjed as a n' old stri or. tape, i_.nbo d nanlfold
Tonber o 5irey Tbp AR ) G e Dot RRate s d O BB SBEDr ¢ he
wound %ﬂ&lﬁ@oﬁﬂ}@@paﬂgomew&lm eégé i®. Be Iﬁea%termlﬂafd segvEer cahfrRd a
peri phery of the inboard manifold nenber 112 to formthe conposite manifold
108. | rfouned fepadhasield matpsiapdei enwe rigihil. £ oFempispige fesy widar peaskdrethgn be an
i ntegr ec he.fo froma Iur ifold

100391 Vi BpBS S B mefer T Ry B Bt ield e Bbr (BN calica BT aRY s

anot herothdrivisetwadd H@s?p'@ﬁédl ﬂiewd'_dn@ﬂﬁﬁ ih, 5hW¥enPedz@ MPISIF hét oA bpind 208

havi ng perinmeter manifold nenber 210 that includes walls 214 and base 216
and t haterimstorgepaifol] mewper Hile Thushthense at the parimetsr sagpiplsel 1 0zap redpgathsase

216 may, f t hr ough
t he baég&%%g ﬁﬁﬁ&%ﬂgﬁﬁﬁ& ég%ﬁghpgéﬁ&gwgﬁg Vﬁ%h@ﬁmﬂ @%éfangiléégﬁcn

porti omaiifwld l‘ﬂeﬁlb\ﬂhi Ithhdl prekde p Inteeededlimgumie fndbd] Iefindie IpuBi]ng ih &n dhespoaeictkdgdhe
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mani fold 108 to form a seal i ng- nenber extension 116. The seal i ng- nenber
extension 116 has a first side 118 and a second, patient-facing side 120.
The seal i ng- menber extension 116 may be seal ed agai nst epidernm s 103 or
agai nst a gasket or drape by sealing apparatus 124, such as a

pressure- se adhesi ve 126. The seal i ratus 124 ma t ak
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illustrative enbodi nent of FI GURES 1A-1B, the reduced-pressure source 140
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nrFivenrp cnril nc n Nint-nnirn nurnn nTnll Qnctinn nr nthpr vnhlrr1AT1nU.
thp nrnnunt nnri nnturp of reduced pressure applied to a tissue site wll
typically vary according to the application, the reduced pressure wll
typically be between -5 mm Hg and -500 nm Hg and nore typically in a

t herapeutic range be en -100 . nd -200. . [ 0040] The
reduceofﬂmseg%?fﬂ TBER BT e S e bt g e Woual 1 SPGB o |
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[0042] The seal it nber 1is th | aced er the tissye site 104 and
the comSEOITE HIPIDTEEs e 0t FEReR o BrvioR Fsmbadris b d5Gsin 87103 ( or
gasket ifferief paredn tat Houm farh ki idlbseamaamdld @emBet tihe seal ed space 154. |f
not already installed, the reduced-pressure interface 150 is installed. The

del i very corl803Q] Hheperigetqrpagifpldmambed! gnanke fosaaed sdthpndatstiperqrierr f ace
150 and (}%{A@d[ﬂﬁ&ﬂﬁ&% B{a%frﬁiarlﬁeﬁﬁ%i{ 131% %@%%g@%@y acgg%gw &hif BRRUEERY be

provi de e conposite nani redu pressurée sourcé 140 may
be act ithainedidr@ohigi In 5t Mde getimerr yhaaffolladtaed 100 @88 tieenbenrd hanifolposi t e
mani fold 108 in the seal ed space 154. [0043]. When reduced pressure is
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figirl Pregerinegr pranifold member 110 and the inboard manifold member 112 may also be
separated by a space or by one or more items. As used herein, the term “coupled” includes
coupling via a separate object and includes direct coupling. The term “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 electrical
coupling.

[0031] As shown in FIGURES 1A-1B, the composite manifold 108 may be formed
with separate and distinct pieces placed adjacent to each other to form separate vertical
regions that make up the perimeter manifold member 110 and the inboard manifold member
112. Moreover, as suggested in FIGURE 2, the perimeter manifold member 110 may be a
manifold strip, or tape, that is sized for the wound 102 and then placed in the wound against

wound edge 109. At the same time, the inboard manifold member 112 may be appropriately
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mani f ol d nmenber 110 does not collapse and is available to carry any | oad
that m ght otherw se be asserted by the sealing nenber 111 on to the wound
edge 109 during reduced-pressure treatnent of the wound 102 or tissue site
104. In the illustrative enbodi ment of FIGURE 1B, the perineter manifold

menber re as the.inboar nifold me 112 and
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manifold member 212 may be formed as an integral unit with varying properties. As an
alternative, the inboard manifold member 212 could be formed as a plurality of manifolding
spheres, or beads, placed on top of the perimeter manifold member 210. Regardless of how
made, the composite manifold 108 is formed so that the perimeter manifold member 210
prevents a compressive force from being applied to the wound edge, and in one embodiment,
compresses—at least downwardly for the orientation shown—under reduced pressure less
than the inboard manifold member 212.

[0033] A bioactive material may be added to the perimeter manifold members 110,
210 to help provide treatment and care to the wound edge (e.g., wound edge 109 in FIG. 1).
Examples of a bioactive materials include epinephrine (or other dilating agents);
vasoconstrictor or hemorrhage related material, such as thromboxane A2, prostaglandin 2a,
prostaglandin 2-alpha, fibronectin, fibrinogen, von Willebrand factor; vasodilatation related
material, such as histamine; chemokine related material, such as platelet derived growth
factor, epidermal growth factor; cell growth related material, such as transforming growth
factor, epidermal growth factor, insulin-like growth factor, keratinocyte growth factor; and
analgesics, such as lidocaine, rubefacients, capsaicin, and NSAIDs; etc. A bioactive material
may also be added to the inboard manifold member 112.

[0034] Referring again primarily to FIGURES 1A and 1B, the sealing member 111

covers the composite manifold 108 and extends past a peripheral edge 114 of the composite



an inboard mani fold nmenber di sposed adjacent to the interior portion of the

perinmeter mani fold nenber; a sealing nenber for coupling to the patient's

epidermi s and operable to forma fluid seal over the wound; a

reduced- pressure subsystem for providing reduced pressure to the conposite
' Is formed wt dequat e

mani f ol d; erein th erineter mani fqld T h
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conposi te nanifo of claim1l erelnthe perimeter manifold nmenber is nore
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5. The conposite manifold of claim]l, wherein the perinmeter manifold nenber
has a frresserepgnwtivoeiiesise |k pastehydiprellow: fudione) ar obeiseplitmmeanssdtond bul k

rmodul u%apelﬁg usé ﬂle tape may be formed of the same material as the sealing member 111 with a
pre-applied, pressure-sensitive adhesive. The pressure-sensitive adhesive 126 may be applied
on a second, patient-facing side 120 of the sealing-member extension 116. The pressure-
sensitive adhesive 126 provides a substantially fluid seal between the sealing member 111
and the epidermis 103, which, as used herein, is also deemed to include a gasket or drape
against the epidermis 103. Before the sealing member 111 is secured to the epidermis,
removable strips covering the pressure-sensitive adhesive 126 may be removed. As used
herein, “fluid seal,” or “seal,” means a seal adequate to maintain reduced pressure at a desired
site given the particular reduced-pressure source or subsystem involved.

[0035] The sealing member 111 may be an elastomeric material or any material or
substance that provides a fluid seal. “Elastomeric” means having the properties of an
elastomer and generally refers to a polymeric material that has rubber-like properties. More
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 rubbers, polyisoprene, styrene butadiene rubber, chloroprene rubber, polybutadiene,
nitrile rubber, butyl rubber, ethylene propylene rubber, ethylene propylene diene monomer,
chlorosulfonated polyethylene, polysulfide rubber, polyurethane, EVA film, co-polyester, and
silicones. Further still, sealing member materials may include a silicone drape, 3M
Tegaderm® drape, acrylic drape such as one available from Avery Dennison, or an incise
drape.

[0036] The reduced-pressure subsystem 113 includes a reduced-pressure source 140,
which can take many different forms. The reduced-pressure source 140 provides a reduced
pressure as a part of the reduced-pressure treatment system 100. As used herein, “reduced
pressure” generally refers to a pressure less than the ambient pressure at a tissue site 104 that
is being subjected to treatment. In most cases, this reduced pressure will be less than the
atmospheric pressure at which the patient is located. Alternatively, the reduced pressure may

be less than a hydrostatic pressure at a tissue site. Reduced pressure may initially generate
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the first bulk nodulus is greater than the second bul k nmodul us, K1 > K,
Claim6. The conposite manifold of claim1, wherein the perinmeter manifold
menber has a first bul k nodulus. Ki1; 1JO_ 1 | | I 1 11 Lie

| Ht Jua[u 111U11110111 IllelllUel ITRIS a Seel/11U ULAI K 11RXI UI US A 1; the

first bulk _nodulus is t han t ul k nodul us, and
the perfHeflaY i mam&oqﬁii‘%éﬂwgwea lbﬁ‘at Bn(f nga‘ieﬁb@af ‘a“ﬁ%‘ﬁ|5¥t%|1%|4 %ﬁb

d ai m e I8 Qﬁm@ééshﬁe mid Ok ds@fe s%qomhﬂpmM%g aieraeglb&i @@ﬁdeaq;r@srsu@am fol d
menber has a flrs density, pi; the inboard manifold nenber has a second

densi t ythe fow raaydsubkide fandghe ntén@adtwesssregnaabeemammdt Hénlesothedwibensi ty, pl >
pz. indicated, values of pressure stated herein are gauge pressures.

[0037] The reduced pressure delivered may be constant or varied (patterned or
random) and may be delivered continuously or intermittently. Although the terms “vacuum”
and “negative pressure” may be used to describe the pressure applied to the tissue site, the
actual pressure applied to the tissue site may be more than the pressure normally associated
with a complete vacuum. Consistent with the use herein, an increase in reduced pressure or
vacuum pressure typically refers to a relative reduction in absolute pressure.

[0038] Referring to the illustrative embodiment of FIGURES 1A-1B, the reduced-
pressure source 140 is shown having a reservoir region 142, or canister region. An
interposed membrane filter, such as hydrophobic or oleophobic filter, may be interspersed
between the delivery conduit, or tubing, 144 and the reduced-pressure source 140. A portion
146 of delivery conduit 144 may have one or more devices, such as a representative device
148. The device 148 may be, for example, another fluid reservoir, or collection member to
hold exudates and other fluids removed, a pressure-feedback device, a volume detection
system, a blood detection system, an infection detection system, a flow monitoring system, a
temperature monitoring system, etc. Multiple devices 148 may be included. Some of these
devices may be formed integral to the reduced-pressure source 140. For example, a reduced-
pressure port 141 on reduced-pressure source 140 may include a filter member that includes
one or more filters, e.g., an odor filter.

[0039] The reduced-pressure source 140 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 in
a therapeutic range between -100 mm Hg and -200 mm Hg.

[0040] The reduced pressure developed by reduced-pressure source 140 is delivered
through the delivery conduit 144 to a reduced-pressure interface 150, which may include an
elbow port 152. In one illustrative embodiment, the elbow port 152 is a TRAC® technology
port available from Kinetic Concepts, Inc. of San Antonio, Texas. The reduced-pressure
interface 150 allows the reduced pressure to be delivered through the sealing member 111 to

the composite manifold 108, as well as to a sealed space 154, in which the composite
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Claim8. The conposite manifold of claim1 wherein the perinmeter manifold
menber conprises a first manifold material and a bioactive material. C aim
9. The conposite manifold of claim1l wherein the perineter manifold nmenber
conprises a first manifold naterial and a bioactive material and wherein
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in a reduced-pressure treatnent system the conposite manifold conprising:
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coupl eckdge 10hef ihahaand 10Rahd dled anapiepriate size of the inboard manifold member 112
would be sized to go into a center portion defined by the perimeter manifold member 110.
Alternatively, the inboard manifold member 112 may be sized to approximately match that of
the wound 102 (allowing a small gap for the perimeter manifold member 110) and then tape
placed on the periphery of the inboard manifold member 112 to form the composite manifold
108.

[0042] The sealing member 111 is then placed over the tissue site 104 and the
composite manifold 108 and at least partially against epidermis 103 (or gasket or drape) to
form a fluid seal and formed the sealed space 154. If not already installed, the reduced-
pressure interface 150 is installed. The delivery conduit 144 is fluidly coupled to the reduced-
pressure interface 150 and the reduced-pressure source 140 whereby reduced pressure may be
provided to the composite manifold 108. The reduced-pressure source 140 may be activated
to begin the delivery of reduced pressure to the composite manifold 108 in the sealed space
154.

[0043] When reduced pressure is supplied to the composite manifold 108, the
composite manifold 108 compresses from an uncompressed state (FIG. 1A) to a compressed
state (FIG. 1B). As seen in FIGURE 1B, under reduced pressure, the more rigid perimeter
manifold member 110 does not collapse and is available to carry any load that might
otherwise be asserted by the sealing member 111 on to the wound edge 109 during reduced-
pressure treatment of the wound 102 or tissue site 104. In the illustrative embodiment of
FIGURE 1B, the perimeter manifold member 110 does not compress as much as the inboard
manifold member 112 and the less rigid inboard manifold member 112 may facilitate the
patient’s movement and comfort.

[0044] The system 100 allows reduced-pressure treatment to be applied with
minimized compression at the wound margin, or wound edge, so as to minimize or prevent

injury. The system 100 allows a bioactive factor to be readily applied to the wound edge 109.
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Claim14. The conposite manifold of claim 11, wherein the perineter

mani fol d nenber has a first bul k nodulus, K1; the inboard manifold nenber
has a second bul k nodulus, K); and the first bulk nodulus is greater than

t he second bul k nodul us, K1 > K2. Caim15. The conposite manifold of claim

11, wherein et er manifol nber has first bul k nodulus, Ki1; the
i nboard mni[bg‘fsd%%ng}ﬁ h‘éséfaHV% gﬁﬁe DS IPTSRERIUTIRRLCte ROMIONR k-84 PRI
modul Ushifold BRA®Er Imdtlhﬁoa@@ﬁﬁﬂﬁoﬁ%&nﬂa}my& thKéoﬁmee Iﬁdyﬂfoidﬂﬁogger | met er

mani fol d nenber is coupled to the inboard manif Claim1l The
conposi208, ahiuld bdundergbed it the aginetuel ¢hanpempg Ibl3 mdebetwm fagtiehsnmenita has a
first ds?nng?e plzée gfl rhaterial may be used with support elements added. While the perimeter

manifold member 110 is shown extending thickness of the inboard manifold member 112, in
another embodiment, the perimeter manifold 110 may only be at a top portion (for the
orientation of FIG. 1A) of the inboard manifold member 112.

[0046] 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 other embodiment.
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the inboard mani fold nenber has a second density, p2; and the first density
is greater than the second density, pl > pz. daim1l7. The conposite

mani fold of claim 11l wherein the perineter manifold nmenber conprises a
first manifold material and a bioactive material. Caim 18. The conposite
mani fold of claim11l wherein the peéjigm mani fol d nenber conprises a
first manifold material and a bioac terial and wherein the bioactive
mat eri al conprises epinephrine. Caim19. A nethod of manufacturing a

conposic¢igini®ni Aokdude@lprétsBrel theandi® HGEH TRNRIGHE & WouBdbARPatiStSthem the
met hod conprising the steps of: formng a perineter manifold nenber for

di sposi ng adj atadueed-pressuipuiepdmenrigastamdonirivingy t he peri meter manifol d

menber to have an, i %rs{'té)rrnaf?ﬁ&“ QRerelAhLLOG, A0 IRD0A A Rni Lol d menber;
di sposi ng the peri reter man olddwrrerrber a j%cent The G areri°sr portion of
the perinmeter manif oladbefABFEE hiandol MBIRHEI fOr dilgospEY ddiRERT torBnd fndledgerenber i s
formed wth adequate strength to resist collapse under therapeutic reduced

pressure. d aim 20. Thealﬁjelﬁaﬁw %fln@ﬂaiPﬁ@Qn’fatl}Fijt her conprising the step of
coupling the perinmet %fiﬁﬁ%gfcf Blaﬁ\gcﬁ& e?ﬁbe} Qishgs%d'aﬁ o4, ?o Pﬁ%tfeﬁlnd%&ﬁ@ﬁ%f :

! t
Claim21. The nethod of claim reirn the steps o orm ng peri neter
mani f ol d nenber and f orthi pgri@nter maodsld manbdrpl d nenber conprise the steps

TR LA EMCIEEN AR T
a fluid seal over the wound;
a reduced-pressure subsystem for providing reduced pressure to the composite
manifold; and
wherein the perimeter manifold member is formed with adequate strength to
resist collapse under a compressive force transmitted by the sealing

member when under therapeutic reduced pressure.

Claim 2. The composite manifold of claim 1 wherein the perimeter manifold member is

more rigid than the inboard manifold member.

Claim 3. The composite manifold of claim 1 wherein the perimeter manifold member

comprises a plurality of manifold members.

Claim 4. The composite manifold of claim 1 wherein the perimeter manifold member is

coupled to the inboard manifold member.

Claim 5. The composite manifold of claim 1, wherein
the perimeter manifold member has a first bulk modulus, K;;
the inboard manifold member has a second bulk modulus, K»; and

the first bulk modulus is greater than the second bulk modulus, K; > K.

Claim 6. The composite manifold of claim 1, wherein
the perimeter manifold member has a first bulk modulus, K;;
the inboard manifold member has a second bulk modulus, K»;
the first bulk modulus is greater than the second bulk modulus, K; > K,; and

the perimeter manifold member is coupled to the inboard manifold member.
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WICCII ine IIlSL DULL( 1110(1U1US IS grealer 111c111 LUC Sel..0111.1

M LK 1110(1UlUS, K2. daim22. The nethod of claim 19 wherein the steps of
formng a perinmeter manifold nmenber and form ng an inboard nmanifold nenber
conprise the steps of: formng the perimeter manifold nenber froma first

mani f ol er havi n t.densjty, pl; formng the inboard manifold
menber (glaldi’?‘n17 ig%sﬂap% |W33Ff8{‘ﬁ%ftcgar”fna1 "ﬁﬁf?‘ﬁg a second density, p2; and
wherein the fi rstthéiﬁa«ﬁhwrmﬁmgc;m{e%{be}hmﬁﬂedéﬁﬁg)rm denSI ty, pi > p2.

Clai m23. The method of claim19 wherein the step of formng a perimeter

mani f ol d nenber bﬂpxbpstésnam@lcttnep&)elolﬁasfacsﬁmndgiemmey perdandet er mani f ol d
menber fromaflr t fodmater and pcl I.n abloactlve material to
2t Teast a porti ot BRC Py EEAEEIR oG SrERRlhY o

Claim 8. The composite manifold of claim 1 wherein the perimeter manifold member

comprises a first manifold material and a bioactive material.

Claim 9. The composite manifold of claim 1 wherein the perimeter manifold member
comprises a first manifold material and a bioactive material and wherein the

bioactive material comprises epinephrine.

Claim 10. The composite manifold of claim 1 wherein the perimeter manifold member

comprises a bio-friendly stiffening substance.

Claim 11. A composite manifold for use in a reduced-pressure treatment system, the
composite manifold comprising:
a perimeter manifold member for disposing adjacent to a wound edge and
having an interior portion, and
an inboard manifold member disposed adjacent to the interior portion of the
perimeter manifold member;
wherein the perimeter manifold member is formed with adequate strength to

resist collapse under therapeutic reduced pressure.

Claim 12. The composite manifold of claim 11 wherein the perimeter manifold member is

more rigid with respect to compressibility than the inboard manifold member.

Claim 13. The composite manifold of claim 11 wherein the perimeter manifold member is

coupled to the inboard manifold member.

Claim 14. The composite manifold of claim 11, wherein
the perimeter manifold member has a first bulk modulus, K;;
the inboard manifold member has a second bulk modulus, K»; and

the first bulk modulus is greater than the second bulk modulus, K; > K.

Claim 15. The composite manifold of claim 11, wherein

the perimeter manifold member has a first bulk modulus, K;;
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Claim24. The nethod of claim19 wherein the step of formng a perineter
mani fol d nenber conprises the steps of formng the perineter manifold
menber froma first manifold material and applying a bioactive material to
at least a portion of the first manifold material and wherein the bioactive

material conprise |nephr| m25. Ac osite ifold for use in a
reduced pressuréﬁ?‘rni’ @@mgm%e{waégw@ﬂﬁéwﬁuf d conprising: a
perinmeter manifoldge ﬂ?s'ﬂ@@lﬁ( th@ul el i g&%te@%aam&e&aﬁ@b@kwﬂmeﬁgs KARAnd Nboard
mani fol d menber di sposed adj acent 'to the perinmeter manifold rrerrber and

wher ei n the peri rtht perimetai mehitoldwerepeher isscoupled te thepnlessd blagifoldanerbes. i nboar d
mani fol d nenber.

Claim 16. The composite manifold of claim 11, wherein
the perimeter manifold member has a first density, py;
the inboard manifold member has a second density, p,; and

the first density is greater than the second density, p; > pa.

Claim 17. The composite manifold of claim 11 wherein the perimeter manifold member

comprises a first manifold material and a bioactive material.

Claim 18. The composite manifold of claim 11 wherein the perimeter manifold member
comprises a first manifold material and a bioactive material and wherein the

bioactive material comprises epinephrine.

Claim 19. A method of manufacturing a composite manifold for use in a reduced-pressure
treatment system, the method comprising the steps of:

forming a perimeter manifold member for disposing adjacent to a wound edge
and forming the perimeter manifold member to have an interior portion;

forming an inboard manifold member;

disposing the perimeter manifold member adjacent the interior portion of the
perimeter manifold member; and

wherein the perimeter manifold member is formed with adequate strength to

resist collapse under therapeutic reduced pressure.

Claim 20. The method of claim 19 further comprising the step of coupling the perimeter

manifold member to the inboard manifold member.

Claim 21. The method of claim 19 wherein the steps of forming a perimeter manifold
member and forming an inboard manifold member comprise the steps of:
forming the perimeter manifold member with a first bulk modulus, K;;
forming the inboard manifold member with a second bulk modulus, Ks;
wherein the first bulk modulus is greater than the second bulk modulus, K; >

K,.
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Claim 22. The method of claim 19 wherein the steps of forming a perimeter manifold
member and forming an inboard manifold member comprise the steps of:
forming the perimeter manifold member from a first manifold material having
a first density, pi;
forming the inboard manifold member from a second manifold material
having a second density, p,; and

wherein the first density is greater than the second density, p; > p».

Claim 23. The method of claim 19 wherein the step of forming a perimeter manifold
member comprises the steps of forming the perimeter manifold member from a
first manifold material and applying a bioactive material to at least a portion of the

first manifold material.

Claim 24. The method of claim 19 wherein the step of forming a perimeter manifold
member comprises the steps of forming the perimeter manifold member from a
first manifold material and applying a bioactive material to at least a portion of the

first manifold material and wherein the bioactive material comprises epinephrine.

Claim 25. A composite manifold for use in a reduced -pressure treatment system, the
composite manifold comprising:
a perimeter manifold member for disposing proximate a wound edge;
an inboard manifold member disposed adjacent to the perimeter manifold
member; and
wherein the perimeter manifold member is less compressible than the inboard

manifold member.
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