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REDUCED PRESSURE WOUND DRESSI NG HAVI NG A WOUND CONTACT

SURFACE W TH COLUWMNAR PROTRUSI ONS BACKGROUND 1. Field
w@boosher2bhivent i on The present invention rel at eBCT/US2008/063305

generally to tissue treatnent systens and in

particular to distribution manifolds for wound

t r eatRERUCED PRESSURB{WOUNI? DREISSING A YINGG iAW AUND

* educoa oAt F SURRACIEHARR COPLMRh B RBfors

reduced "pressur e I N pr oxi I'ssue’s

augnents and accel erates the growth of new tissue at

the tissue site. The appl i ' of this phenonenon

are numerous, but applggéhﬁghbgﬁﬁ?educed pressure has

been particularly successful in treating wounds. This

treatment (frequently referred to in the nedica
L contigidiof $heavendionat j ve pressure wound ther apy, "

"reduced pressure therapy," or "vacuumtherapy")

provi des a nunber of benefits, including faster . .

healherRgesahidn yentoreiekisg serpratly tatipsyp retmeRiantiprat angin particular to
distrib@idtemanttoRis G&! i dtmd iresliemd pressure is applied to

ti ssue through a porous pad or other nanifol ding

devi ce. The porous pad contains cells or pores that

ar .strj buting reduced pressure to the
2'ti§2%gﬂgﬁ%$gﬁ%%%%§ﬁﬁg fluids that are drawn fromthe

t i sClirécal Fndiepardquactipaliaveshwm that prowidinpareatend piressuye &
oA P RREREIR SR o B bl e s
The gplicaidnpsfabis phanoiepat are ntmabes, Blt:pplivatiorosf ryduced pressert has

to as reduced essur.e dressipgs r in.the case of .
beep pAEHBRY Sres B Ia RS o e Lratgen Cesnbpm i glaen fin the
medic#l cONMUARY & ‘Ing@ive preSduFdedund aherdpgat wédased gradsurdlthedapy,” or
. fluid flow through the material. For exanple, ong
vaite eEAPY DipaeVides agpmBer qf Serpliss gludigg feris ealies e rgreased
forfBlaliSH bRl 8fhiatioR G5k ST piRdly Yidd Rk pREsuf O applitA & fiR@Mhrough a

i ncl udes a pIuraLlég of interconnected pores that
Porgs Réh of PUIFTMANiBNdingdeyinghdbe Parpies 8 spRtaiphess aT pRERiBRdre
capbI€ DB i RibhihgABRIck S FrelsBredD reAlsEiR A chddfellRaMidstit Sre drawn

reduced pressure IS quickly distributed to other areas
fromfthe tissud. eheparees pad efiesii$ ipcerperatsdinte adressing having other components

that facilitate treatment.

Distribution manifolds for delivering reduced pressure treatment are also commonly
referred to as reduced pressure dressings, or in the case of treatment of a wound, wound
dressings. Such dressings are characterized by structural features that allow fluid flow through
the material. For example, one material that is often used as a wound dressing is reticulated,
open-cell polyurethane foam. The foam includes a plurality of interconnected pores that allow
fluid flow throughout the foam. When a reduced pressure is applied to one area of the foam,
this reduced pressure is quickly distributed to other areas of the foam and is easily transmitted
to tissues adjacent the foam. One problem with open-cell foams and similar materials is tissue
in-growth, which prevents easy removal of the foam following treatment. For open cells foams

with pore sizes on the order of 100-1000 microns, in-growth of tissue may occur relatively
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to tissues adjacent the foam One problemwth
open-cell foans and simlar materials is tissue
w0 peognenes, which prevents easy renoval of theP¢DES2008/063305
followi ng treatnent. For open cells foans with pore
sizes on the order of 100-1000 m crons, in-growth of
quidkilys 219 eheneeyy tisswalanteretha poreedryglis afikhe/foamstht fiemats asiadafties, and

. enters the pores or cel of .the foa the fo act .
tssGgLBg Wit 88 Posseant poatb T PAUL G, AT Me kil bPaThARhE. This
effe_?_t[l]@labf_ lzﬂt%a?lhs@ tl}ﬁ’ollnﬁ td ihatissi;l]lé) &if8, hutethe Grain Rl be fifrcibliyeerpoved by
This effectively attaches the foamto ,the tissue sit
taripg R o8 AR 96 a6 paICB g Raud BYVER R Higus A e
foa ENbtldnB,SiY thiddekiRERAKS e hedling PRitEs, Bt @e g of Mg teue may
bet ween the tissue and the ?oam Not only 1s this
cauggediscpménit QIthe RAtieke heal i ng process, but the tearing of
t h'(ﬁxet\i/a?_stb' CirdRWeAHS SrofleRCAHERE fin-%l%wﬁhﬁ tPRAble8Rlthe FR@ency of
way to circunvent the problemof Tissue in-growh is, )
dregsimgichangen denemhdressings ere aeplicd fwidirinasedsedyfreqvanryethere|iy leppdigsue in-

esSsi r [ ) Welels ;
erofH FRL B2 o R P Heailele L RO b SRR, QAlonsice
to imeeustd dressimgwhanges sithpvinergastheostsladsodiated syithgnatediads (i.e. new
downsi to ncreased dressin i .
are D T P SO SEEGE TR g Bt 18 rention of
medlca persorys) fran dtheaingrortarthahy iimgeageddires Big rbarigss dlgesult in more
I ntensi ve. and diverts the attention of nedical
ag eV QA BRI SHR YO fipor t ant tasks. | ncreased
dressing changes also result in nore aggravation to
patients and their wounds. SUMVARY The probl ens
presented by existing rM%AEYessure t r eat nent

SY SHRMRoEs r8dedRE b ¥xibie rédtEpressardreaBidnOgstedk afeli6lved by
illustrative enbodi rents descri bed herein. In one

the eyfisesesi avd methods plide dbtrgive sabedimente desrbrd hetrdy dopg
em cfﬂ?{érg,eaqe@&g% REdMAEStRentl bydtdhd R'pEdvRidd BRDInbRUE a distribution
I ncluding a backing substrate and a plurality of )
mapifad ingkidmgs bedking substeate and aplirplitytof piogasies popionpdrjaflst side
¢ : . Ol ruS e ]
or BEFENGRS R AP o B G H ARG o
sectiorchl strpt @rd tolvingatdiveeter al beive abouatridl and®.Grimiiljingtetse rige backing
Th acki.ng,.subst r at e -has | | . L
el IR PR 1S S BT M B en o
first $i@e dridrasdec@iddicapposite grdstdids daedppdpiessaresoarce flniity

o SO PSR R T RIS e B o
apehtaFbd OREvdRh BeitbteusidnE,Qud ko 4 igue site.

In another embodiment, a reduced pressure treatment system is provided and includes a
distribution manifold including a backing substrate and a plurality of protrusions positioned on
a first side of the backing substrate, each of the protrusions having a substantially polygonal
cross-sectional shape and having a width of between about 0.1 and 2.0 millimeters. The
backing substrate has a plurality of apertures formed therein to allow fluid communication

between the first side and a second side opposite the first side. A reduced pressure source
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apertures, between the protrusions, and to a tissue
site. In another enbodi nent, a reduced pressure
wo e@atimers systemis provided and includes a PCT/US2008/063305
di stribution manifold including a backing substrate
and a plurality of protrusions positioned on a first
ﬂu1etlb/denrref:ted hethb asktureg of the beakirtgesubstratshio déliviehthe pedutedumessurs

sub tanti sectional shape
g o G B R Bt B B85S g 510
m |1h kitekee reﬁlbod' hembafﬂduag desb.Bé tradtmeﬂtagstan Bl pm)\adiedtayld drfcludes a

ertures, far in to i cat
ais Bl Tholidiee € brsbing stpurig el B A B EE R B
posftioﬁ&i orSd k6t sidd JTRlHIGEKIn D EIDSITALE, %acsmﬂﬂceafolluﬂmﬁk yom@me@ ed
to the apertures of the backln% subst to debﬁ%ﬁ d
subgtpntiajly aﬁ&wab@@%wf@nﬁlrﬁhw@q f ‘@n%@ar tWesa land 2.0
millifi&eRr ot rusions, and to a tissue site. In anot her
enbodi nent, a reduced pressure treatnent systemis
pr dv ApRSBET SR Odintenty, A aduged dressyre BEAtMERH ShFm frevided and includes a
dlSthB ko h Ao R 15&&&*@& ba?cﬂﬂ%tsﬁlﬁrgte %ﬂ&ja ﬁluPAhW @1 ﬂr&tyus%s positioned on
unnar voi ds positioned on a first
a ﬁtstm&q ofdheshrsking aubstratecaaph offthe pretresieng rlm‘aﬁg W*@aﬂqﬁwirﬁgar Cross-
I H%BS
secﬁéflgﬂhggé el.n% t@éﬁlﬁ%%ﬁ?@é@ :f]l{ X geué? %%fidfqgﬁ!go : nfdfkhe backing
substidtd. |Ttetbaclsng substmn@hdserpheaihm df apertures formedithersih torabiew finid
conhﬁlgr{%aﬁgﬁq Eaetwg ?ighf flg [ 'T?n\rélilc ds%gon%%%elogééstlg B fgsl}tsigite A reduced
preaoft saurpé srfRlidly yomditcted mtthamenmss p:[ixhe backumg dutmrata td deriszer the
side of the backin trate r.ot rusi ons
rediisd PRt DGR ATeaPRy ey Prb e e P S iR “Sa R ang
t aﬂ@thérﬁﬁg dgﬁy\%ﬁtﬂrefs rdthaﬂ‘#hata@aﬁff tiad 1&)1\‘@1{.(&161{7\3 édﬂ@)dﬁ)ﬁ@tsr\uﬂ;llh betsne
neet the backi ng substrat T acki trate has
apparepy withrefarsneg fo %5 drevinesand %ﬂ@g df%@?%?*ﬁh%tgb 0-ow f1 ui d
conmuni cati on between the first side and a second side
opposite the first side. A reduced pressure source is
fluidly connected to the apertures of the backing
substrate to deliver the reduced pressure through the
apertures, between the protrusions, and to a tissue
site. Other objects, features, and advantages of the
illustrative enbodi nents will becone apparent with
reference to the drawi ngs and detail ed description
that foll ow BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
illustrates a reduced pressure treatnent system 11
according to an enbodi nent of the present invention.
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FIG 2 illustrates the distribution manifold according
to an enbodi nent of the present invention. FIG 3
WO kdoss¥nag es t he shape of the protrusions of tPEI/US2008/063305
di stribution manifold according to an enbodi ment of
the present invention. FIG 4 illustrates a plurality
of col umar BRIBE DHFHSCRIFTION QO THENDRANINGS accordi ng
to an enbodi ment of the present invention. FIG 5
illustrates a plurality of columar voids of a
di SRIGL biltusteatesnanaildcal greasmooradinmant systean! learbordinggman eribodiment
fbhe ?resent.invention. FIG 6 illustrates a backing
oM Qg FSYPLIEHOPh circul ar protrusions according to an
enbrdi. pERistr&és thb @ispibes@nharifokedttording td-adEmbbdiregt eSthe pesent
. an_illustrated reproduction of a photograph of a
INVERtORy i but i on mani fol d taken through a nicroscope

accRdBs Nist-RePfe SHERO OF tHE Plotr@dionshE tHerdassihition MagiTéIt @fording to
FIG 8 represents _an illustrated reproduction of a

an gypkadipena phthe preasit EWeRNar di stri bution mani fol d havi ng

a Pere 8litsiatdd o HIRfaHENFCOMANAS ofHsDP R ARHibublor@mB@Ed B@ording to

substrate according'to an enbodi nent of the present
an ¢mbagliténs nf HEPERSEEDVEESCRI PTI ON OF

| LLfaT %@@E i Q9 G hahikdd according t

des%fﬁ' E@.‘ﬂéﬁgo lgl 1"l ?g*lﬁlg%%égsg)lfn‘%og?rneﬁt S, rlef e?cecﬁrcleng °
an esbatirdent bHthe present cowmamyi ng drawi ngs that forma part

her .These enbodi men I. ' : .1 i ent

et AFr bR EREL BRR R ke G HERE R S g R
embiiBment\oEtheipesientam@niidn. i s under st ood t hat ot her

enmbodj pents ma utilize nd that |ogical .. . . .
ot Ot dretreserfo i g RGP oL Mougedhnii dgoution manifol
takeMRGGE a WAMroRBpEBEdBrdivigith anl tmblaidmention the fpresent tiventsi. r i t
or scoge of the irven%gpn. To, avgiqﬁgeta%I not )
necB&s & ropressnts an Hiustrateryerrodygtion gt phpiqerphgf an gxpmplar
disRibadd menitdhenLrRetimRy S f d816mhdrRels ARp&Yed in 4 BRking substrate
description may omt certain information known to
acqopfhgto R iempedimient af fhe pigsent iTyeatieny| | owi ng det ai | ed
description is, therefore, not to be taken in a
limting sense, and the scope of the illustrative
enbodi nents are defined only by the appended cl ai ns.

The several enbodi nents of the present invention
descri bed herein are provided to
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assist in the healing of wounds and generation of new
ti ssue. Reduced pressure therapy is admnistered to
waiosesn2es Wit h a reduced pressure delivery sysPenuS2ihg/e63305
form of advanced wound healing therapy can be readily
integrated into a clinician's wound healing
pr oc BEITAAL.EDIDESCREPHION Ot ILEUSIRA BN EMBQDEMENT'S
decreases costs associated with treatnment of patients
havi ng traumati c and chronic wounds. Wth the
I nripwetbNeviagbasiicadriaicsiptidn dsfhbe MIdenedembwlsams reference is made
delivery system descr.i bed h reduce
to st olpinyCal s b R e hor T R Arerped in
suf GEUATUEhil 36 neBlE kHogsskeiitahin &® aﬁS(S pﬁbtﬁﬁ thd mvemgo@ mitemﬁierstood
and conval escence hones, [

thaies ST G BER DY pe U ved ALiie Bhica AR AT aﬁ%‘nﬁf;%'gcal and

che}‘l\@déné’nahgélrﬁ:{}‘fg)emé %th@)dt%%ﬁ!ﬁn@' f?d/iﬁ theRYirik 6NRYPIE the invention. To
I nfectious fmaterials and other fluids fromthe wyund

avoisk degsjilnot aecsssery, to Frablectbese skidled wlrtbe ut OArapiing the gmppdipents
desa‘ﬁ&g‘%t%ﬁl h'e%é%ﬁpgcgrﬂ%)horm( RO FRLad NGB8 n @dqtht)&eskllled in the

tissue, ereby causing m cro-defornmation of th
art. tleesfukleWlm deshiladglesseipiienisdherefors netrtp beitaken i atlh@tmg sense, and the

scogﬁgfet‘geo ﬁﬁﬁ%vé’ Em%@géﬂ@% th QB%del %ﬁfg%g%e J‘pggncfeg ShHEs. Site.

or ces i hpose t1ssu el'ivery

of Tredeuced embedisents of tlnetphaecrnt @wemmna@e:rubmbhewe dretpr@aded to
assig B e ot R et iof e HE bR aaBR oRlsfurt ekl
adnfihBREdIte pzttfeﬁatvmhm redyesd piesshie cmm@y elysegn. tThiseform of advanced

dlne t of th sent invention.i es, a,.red

wo Bl hrPLeen b FR Y e AT PR P o Gres.
Th&tﬁ&ﬁﬁ)ﬁi Jﬂﬁmt& patidre 6416 86l McRAse testLa3Rubititdd wlith trebitent of patients

reduce

ressure conduit 19 is fl uidl onnected t
havmdt?@a@%w@sfélw wofde- gV ishsthe mvayeaﬂ%aﬁaﬁﬂﬁs Bhﬁ‘ﬁ regiced
pre%ﬂfét(ﬁﬁ{le@ Q%Eéﬁ?dé%f:rl&ﬁ%%ieﬁﬁ red i pdsitré tRbHpl @ih Beddinfifibtered either

pl aced against a tissue site 3 1 of a patientand

in th@hméﬁ ingomMEity $ngs suchag awsisted pivingsomplepesapf genyalsyeence

hmkgpmﬂgq%gﬁgwpressure source 23. Typically, reduced
préssure I's naintained at the tissue site by placing

an Redueedpeedsire dolivesetoia wemdontisue pnsemotss wound hepling and/or
tlss% E}Owﬂpw Je&%vﬂ? %ogs H’éteﬁ{ﬂg %m}é&lfﬁ% ePro?ﬂ t]i"ng w%énd &nﬁsue site.
re pressure 0]

al'so serves aw wound exu
Reduneld pricksare tfdatments fifithemprometes fissugrowilt ey iBibositg foaees on ére tissue,

oy RS ISRt B PSR AR
de\amf}nfehte)frgmﬂuaﬁdx fses sulictisswanite ETHRJoices iapobedain thehtessue site by
thefdle ivery ofd re«?&lc\:ngd ];)rre(s)srlrl]re g&rther encourage improved blood flow to the tissue site,
which further assists in the growth of new tissue.

Referring to FIG. 1, a reduced pressure treatment system 11 according to an
embodiment of the present invention includes a reduced pressure dressing, or distribution
manifold 15 fluidly connected to a reduced pressure conduit 19. The reduced pressure conduit

19 is fluidly connected to a reduced pressure source 23 such as a vacuum pump or another

source of suction. The distribution manifold 15 is placed against a tissue site 31 of a patient

5
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tissue site 3 1. A distribution adapter 35 may be
connected to the reduced pressure conduit 19 and
weomstieed on the distribution manifold 15 t op@l/tiS10n8/063305
di stributing the reduced pressure to the distribution
mani fold 15. Referring to FIGS. 2 and 3, the
andds wsed tdodistiibute resiuel rlesidre poovisiad by thelreduced predshresoireeB.

t te ti h
TongspleRRE oDt e s e M e et or semi-
perfigabld clvek ZbSoverlthe didiributioruénifoid Neanidftiod missdc’:'sme Atl Thetereduaed

backi ng substrate 4 1 th a,tjss urf a
prespe PSSR T Géa“{:%fﬂ‘iné‘ét"m@%‘?ﬁfaﬁ% athgr Lb? ef? 3'8 tvsuier?k%‘f Shes
canBteP b fn@% bt ﬂui@fy dohRdceditd M Sedubdd ek Wehduits 9and dispatd between
extend from the backing substrate_ 4

the yjourd dressing) Iy aad igmedugedpressurg soqrﬁeeZ%qQé:B@Sc&ggtf}%is drawn from the

tlssﬁ’{fﬁte@llI SA QR&ibatidn Eﬁ%%ﬁtep% 2HPEd @hbdd t¥ tfebdueed presure ddnduit 19
Al'ternativ t he cross-sectional shape of the

andpqosﬂpmpgim@ﬁlge @staibyriop n@@lfg@dé teaid p@é@@ﬁg@g&he reduced pressure to the

d LR 61q Bo! ygonal , el liptical, or any other shape.
w%% qﬂ%}aé%ons 5 1 may be tapered or of uniform

cr déﬁersegtq KIS 2 andeh therdiguigitionmanifeltid f g peefiowsrly well suited to
proglggctlssuec akot%g&%e ss%‘e s?é 3t %? 91% r?vtﬂv{e-% kb&f negvgﬁsue in 8 the

Ot Pusi
distriblifidnnednéfok] 15alble dnmlhutmnefna&ufabil Iy inddades aDagking SUhﬁta@r%i Wlth a

o g, S BRSPS AR5l

profécoriy] drl prdtﬁisbhﬁl fﬂbﬁex%ndtﬁh»nﬂhe bibkm@rswlts[ratewd)nﬁs fotk spe01ﬁcally

Il lustrat ual t.er
shogini B fothe SBe oL e Ty e by Sasen e sATRL in dage.
AltbrRatflelyC tHe@Foss-kdctibhd sipO b 18 bASsidnsls 1ah&y lﬁeq;qaa[re redlangular,

cross-secti onal shape, the width of the

t
triangitigreplyganaly ellipiisay Ohabfothes éh@au%@mtri@vo%? ey ¢ Gperedor of

umﬁfrﬁ’isc?oﬁ@&ttlbﬁ’djalea%}t}@lpg%_%ut.t he width is the average Of
| ongest |ateral distance through the centroid,

of R¢ferr1@g owze speeifipally ta FEO.he dpight Bs of the prefragions;sd tl%Pré@rably
betfvgﬁg o&ﬁng ¢ DL R ieR addifore @%&aﬁ%ﬁﬁdu?@ millifters. The width,

eral, center-to-center spa et ween each
W, pf edch psitoniod islbetweepabdus Dding 2@@3\1@@@3@@@ moge prefgradlylabgut

0. 2§1t<r {) mltllme ers. ;?L'ﬁg width Sf #L Slf ﬁ‘E?EASySﬁR Wateg 1r5FIG 3 fquals that eof the

e spacing o e pro rusi ons
diaghe®t sindrthé aossedeationel shafe df ehct]rmutgll'slmﬂ’ﬁ 1k ciraatia. déthe protrusmns 51
pressure may be delivered to |ssu Sid e
are R PSS shar ey B (B PE Bl EPEE 131 ) qdef ABH of the
sqt@ﬁﬂ Eﬁl&itlh@‘ ciseheeriomed sltabad; tH’e hﬁdthés @h tvesdgetolfithe Mrrgbst Ut éraindistance
r

gr eat e %
thrwhéhesﬁéw% &t h‘%ﬁ Cremacchag i op SW&%E}H@CY?@WT&F ﬁhmwlwe
cer®lORd fAhd@o@Is8A10R! The lateral, center-to-center spacing, E, between each protrusion
51 is preferably between about 0.1 and 1.0 millimeters, and more preferably about 0.5
millimeters. The spacing of the protrusions 51 create distribution channels 61 through which

reduced pressure may be delivered to the tissue site 31 and exudates withdrawn from the tissue

site 31. It is generally preferred that the height of the protrusions 51 be greater than the width
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than about 1:1, and nore preferably greater than about
2:1 The shape, sizing, and spaci ng of the protrusions
wGlwag42s y dependi ng upon the particul ar ti sSPET/B51008/@3305
1 being treated, the type of material fromwhich the
protrusions 5 1 and backi ng substrate 4 1 are nmade,
of tirmtotrusena frbuviore specifediis st pliesiheisht toavidd, HpY! sheuldbe greater

the tiss Sit for tissue sites that
than g 8“%%'8’##@%’%%8@6?&35};9 igatteq;{my %gutgdlvant ageous to
posiiht isiepe { diwingy and spasing nfthé protrhsionseid amay vary depemdding ypon the

perGRE Fout ot S - Bnd R RBb A R S VB E Bfbpusions 51 and

backify Subsirgte 41 hrieenHBAME theSinwungpfasticaimedsmg boing tpmied to the tissue

. protrusions 5 1 is.uniformfar a rti.cul ar

siteg S ko PHARTG for AT P LA Righly eRuRong it e tantaegas o

posfOA R préthaiond far@BiChpa &Ch Aigitaif adeflRtdiNt butidh @Rginbls §1 betyween
vary. For exanp protrusions 51 havin i fferent

le, . _
the poygonseXdt [nomglemOREiFEat ahile RseseRfi 'BYFEUeY ﬂagfﬁﬂm?esmg pidpacing

of tRUBStEAR 5415 unplofth &l phrtich REiShiBURE RAHFoRPBC IN@h@f the
protrusions 5 1 may vary to supply sel ected portions

embsdimans, theshaps, $#ing asd spaging AT e PEypiopeYsmyee dipr example,
. _ o . c
oS54 I BB SOENSE ARSI a0t L S ahon
subptrats4lu Semilaplyt the sizingsndsmsiing ofthe patusiprselangy Yasnorsieye
t hat _grows..at..the .ti ' ing to the
selggioo oY Rt I8t MG, B By i R BART 18 15
el i Therpadstimg aheizingoethe proteibhsS ltdilaw the protrygiors 4l ity distsibure

to . delive educed. pr ure to a.tis it .
rodyiqed 2ErsSue ot SR aiter ] WP RIS S BER SRR I g1os B the fittue site 31
froth ﬁ&adhﬁ{}g&& Ft@fpr%tﬂls}o‘hs 5 MBf thediseibutionasaréfott Bl elimiratigg thevpores

into the fie 0 rotrusions 51 and na ) . .

o o A RaR o B 1 P S P8R s ot
to WA@H aloBRBME Svaff (hERHA kHRGokds Betdlls! WhilbEevplighe gowansillrdw into

since the base of each protrusion is apnchored tq.the
the phigldiaf REptsinag § laand mapyever Wrapdenupd spme %fata? BOPPHRRsid gttPle new

tissgg AycedpRiie §f5§é5@r_ir%ﬂtsglhﬁo thé SioHEsiSsts? sthbe tHelbse of each protrusion is
Istribution manifold 15 al so serves to inpart

anchoned tstbe bapkingsubsiiaiestit o the tissue site 3 1 sinilar to
t hoﬁeadﬁiﬁgﬁ]lto\r’]ﬂigtﬁb\ﬁﬁl L4l B SJrQs%EPeW% i@ ditd 3 ORAl didrihiaen

been use reducéd pressure systens. Ot her materials
masifotel § ales sarssdo impartstiassechnd strsistitoghesijssuesits 34 similar to those seen

i O e
ma¥ield sadetbyestubel idir&tucécimtsismﬁ systems as distribution manifolds, such as
gauze, do not have this effect on tissue. The stresses and strains created by the distribution
manifold 15 are believed to cause micro-deformation of existing tissue and plays a significant
role in the generation of new tissue at the tissue site. The amount of stress and strain impaired
to a tissue site is determined by the amount of reduced pressure supplied to the tissue site and
the surface morphology of the manifold that contacts the tissue site. As reduced pressure is
applied, portions of the tissue site are pulled against the distribution manifold 15, and more

particularly against the protrusions 51, which results in the development of stresses and strains

7
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mani fold 15 are believed to cause m cro-deformation of

existing tissue and plays a significant role in the
w@emenaeon of new tissue at the tissue site. A¢EUS2008/063305

anmount of stress and strain inpaired to a tissue site

is determ ned by the anount of reduced pressure
thlsrumgltlsm The sizing afitspretresians Shana state Smilarde thahefithmnrespf the

celllﬂgr dtio 'e&e%l tg bé Qr?et regsgﬁ &“cﬂgﬁesdebagﬁ)l{lérﬁ %f"?re@ eg &nd S%i%ms that are

essure I's a ortions of the tissue
mmfkartt@thasesepxuvviﬂedseagaherfsamt he d| stribution manifold 15,

an Clila: Elg)e;ee t%ﬁ{ntéénl Ehetal??gl}/laggu%smﬁ h %0 eﬁtf{o%sfhg Diine xﬁaterial as the

opne n Sstresses
protBiistoak BEVHréfbﬂahlyI thet rhaterddl &. sﬂ'EbEe @i am)uhg oddidah grade material that is

trusi on pon.a s sim/lar to.,th f th
relaede el Yo SRl R L Bt S o g oggermesbl
matE@A $RPalfoWs stloe RIS eRBBNE offfuidstts 95@6&1e&fad(1ﬁg sudbtrese 41 may

. that are simlar to those seen with use

inclpge pfuralitnnd gpsrives, 71 thad 2 ‘i‘ﬁ'&iﬁs‘ﬁ'ﬁu%‘t?&g‘t‘? atS‘a %‘e EF 'Pagf% Sihstyate

41 nggmettﬁkepr%@on%ﬁ &5 thakissas cdritRt Rirfkd 45 H6m Svhich the protrusions 51
referably, that material is silicone or another

extend o ines theypraspachefithe angrturen At cquid havp ghejspe giTeghp s H-growth
as thl? of f)dfésd ithd SortAlcih ﬁl%tb'aé'ﬁﬁ subgtﬁi?e fedng rp'r(ﬁ}usi%ﬁé/ 5P Bmoved

sem -pernmeabl’e naterial tha | ows select fluids or
froma theuissus so€ 31 briords amyongyatissue ariw@rwmclmm@e apgridnes At-dn gragtice, this

mayn@/ cc&ﬁé}#ggd t?y 1810%@4 thé qp?éxnﬁﬁ’t? Fe%é"f)lﬁtl?srs]lge %‘ %{ﬂa{he ﬁglkﬁ{"&f the

onfromea surtrace o trate™4 1
prooyims i51 antl [detepuioing tiss aprsinSof tintedikelygequirsd dfie newritssustgrowth to
rea‘%_u[hf ce 43 Irom whi ch the protrusions 5 1 extend.

itREPFHES Atesence of the apertures 7 1 could have the
san®higd the distribtiér manifdld 15 Igis pyitarigysethddscritfed poimeBidingtbacking

i S inportant tht t he backing. substrate_ 4 and .
S“bﬁf%“i‘pp SRR 9T BBt SR odcinF SRR g SR Rpusgher nclude
cellﬁfal’ ﬂ)lramtd? a@&{%erﬁﬁaﬁértaﬂhﬂﬁtllg p@dﬂfé(ﬁl@@ bd) @ceh?tb @r hﬂt‘e&hﬁﬂﬁ Ithelkueface of the

. In practice, this may e acconplis now
bac{“ﬁé sehssrie 41 paRasty e Sramsionsyly dhgyswl ﬁcgf‘ﬁaél% Bt s haterial
mcrteﬁ’s%s P Abilitsd fARSre@doed PREsUAELABNTE 19 HGhd H‘i@m@ﬁ@iﬂﬂda&& 35i thQeliver
kely redquired for new tissue gromh to reach_t

dab%mlrm wduced pregfire 1 thyeacking F‘FhSB@FF T hewretrusiogs lsamia*@ckmg
suthHbéT@lr delvk aﬁ%%g Q?&)clfeu ; aﬁ,lleag?o»kfﬂﬂcéhféﬁhg Eor@@&l*?hé"&llultaa foam or other

strate ty of protru5| ons 51
matgiiagt ri buti on mani foI d 15 may further include ceI I uI ar

fo r ri [

to St ROHCR" ¢ AR i B AR s T I AERmAT TR
emwod]mcmn pbHhie lpe:sd:rh mvpntmnriu Slustregeds Insteddhef aygderabfy of ptmﬂUBllnSaﬁruch as

t her i ncr eas It

tho§e %’?&sgrbbu o, g}gﬁ@& i%’nda 1l%ut1f§ mgPl Hg lﬂg}ngﬁldesba ul%[lur% ity ol?golumnar
voiad Btfetinedr bthetldkd pesitioned within a backing substrate 141. The term columnar
is not meant to imply any particular cross-sectional shape, since the shape of the voids may be
any shape as described previously with reference to protrusions 51. Rather, the term columnar

refers to the voids generally being greater in length than in width. The voids 151 themselves

create a plurality of distribution channels 161 that may be joined by a main channel at an end
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and distribute reduced pressure to the backing
substrate 4 1. The protrusions 51 and backing
wGaostisree 4 1 serve as a barrier to new ti SSURCUS4N$1063305
entering pores of the cellular foamor other material.
Referring to FIGS. 4 and 5, a distribution manifold
of theidisteibusion ghangels 36 herobita thatrelf & dissve eite. dtempvehy, dhsedigtribution
[ %ﬁﬂg I
chaﬁl{éY l%tl n9a sin’?pl% b%&%&tﬁ%&%t sz?é st el?fthrgué?l thd ﬁ’elck{r%lsggstlr%t’e 141.

ot rusi ons 's ose o bution nmani
dl Stthe iskapt machsiraofithovaids1tbd may bk sidakr @ thatef theiprgtrugions 51 of

ar. Vol d ot h
maff3i A5 PRIy SoE b POl G SRRl 2R Bfter
marﬁﬁildnl@naﬂtcemylbﬂ]playechmylunm&nmuﬂlcanomwnlsEhesiesmblmnmbhannels 161
si.nce the e aof the voids may be any shape
to dﬁ'g géegB?th?é‘Efs'ﬁF Q@Sﬁ%f‘?/“ﬁ th refer enceyt o pr o%/r usi gns
51.pXatipe/ARY DESTRIBUTION MENTFGIIR HA VING PROTRUBIONS

generally being greater in length than i, i dt h. .The
Y oipeied oanae i o eatisias At g gnitid 315 thi naseen

testgd Sd"thd? Uhd Rhon AR rSwhGAduCticH rat¥8Yinf8r 1oQhdde @f Eflufr FEAN

channel at an endof the distribution channels 161
utiligppromiotiach digetetoagking sibgeata?4le Thobacking syhisiate ynclydgga plurality

of [ﬁjé)tﬁfsfo'np% 1I tﬂ{& F@Qe‘ﬁ@n%ll? cil@dar Wos%' sTRlNalRBaRRAH tpeRa 15\4713@&6 from

pass conpl ete hrough the backing substrate 141
the birgpewhink th@lpz@rugfont meet s hagking qubstease Bl 4 miahity of apartyees 271

are gFOV cfgg nDth E&cﬂﬁllg%Pt?ﬁtrg&: ZQfl td@ﬁgffgltu?l %%urf\éatfe Wﬂh%‘r’s‘%ll%tlon

foam tron a apter, or
chanmdlﬂe%lrbatwekm thﬁtlmgru:i@us 2. hyapsgunes ATleate digpdsediindrows and

{ . t
col B e eatibed el Bedo T b R oF R AR RS oS ey
posPloihRloBHIE lapdt kANt 7 G 1Rishplériee sPROR RuShfoNGreRI deing nentéred

T (N I S e

gr omeRizidphfeiel ROtriseIng 31 Sis Budhahat bof tHel 1S enchfdianedtdr baeking
foamutilizes a two inch di aneter b kln bstrate
subsizate 241TF'I§’“H%‘@R"FW§7 SO0 BRSSP Ho @R b pﬂ%? §apk progpsion at the

basPisbbd D PR, #re helohBdf A rORRRMAS ABOUEL 5 ﬁﬂl’l ahd tHe lateral center-to
cross-secti onal Shape and tapered inward fromthe

cengey SREInE freieen Predrqtivsionnis ahau b7 e g Rﬁi%goféls'&&'ttpéw@h hof the
proﬁ nsAs £Hotif Y J t}%fra@@?lgtﬂé'a{ %@lngyolw@fh% RSARY | 990Thdkapdifig of

I ng subst Tate conmuni Catl on

eaChnptdnrusipls ot istahoutarfiveagraedraft 26@!6 ﬁem\ﬁhfehnglmdlr}@} oty efdhons
b1 RIS R B aRRE o, 0 °0S,

col Dignibuiddn mivefobd DitSrwesiszad basd on athexpected rate of tissue growth and the
desired period of use between changes of the distribution manifold 215. For reduced pressures
of about 125 mm Hg, one to two millimeters of tissue growth may be expected over a 48 hour
period. Since it is desired to change the distribution manifold 215 every 48 hours, a protrusion
height of about 1.5 mm allows the majority of the spacing between the protrusions 251 to fill
with new tissue growth between dressing changes, but prevents the tissue from attaching to the

distribution manifold 251.
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15

positioning of the apertures 271 in this pattern
results in one aperture 271 bei ng centered between
wer@sg42e8ir adj acent protrusions 251 that are BCT/HIPELI063305
in a square pattern (see FIG 6). The sizing of the
protrusions 215 is such that on the two inch dianeter
ba®efeningsubrs tsperi fecally o, Fiip hrao ilustisted 1eprgodiopode phespesagh of
resent 1 e
the ﬁ" trlgEtlon i f’gld ﬂ% t%mlﬂoé%lh %%{&»5&%9?15 plrlé\! ﬂ{eiugleo ?osg%ﬁ
111u:axkawuta tdp. \Bewrof thaddtribheod marefokd 2ldesho\emg th; reenisens gplagitanging

bet 1 th ions | t 0.7 f
from Bie g G2 4 Asnansried e bt 27 Lot oErdRtiin
profiktgonk @51.0 ?f thﬁ spacing to width is about 1.5: 1d. The

t eac rQtr | e degree

or SCE R AR PRl o, PN RN Poph¥® 9o

Pr Qlefdth dg)@smé 8 ah Qludirsted RpfHALAICAST & Blﬂ)t&@'raihrdfbﬂéxmplar

mani fol d 215. Distribution manifol d 215 WAS Si .z
distrjbusion manifald 343 petngpheiy QfPOItuF’é‘éru‘@“Er3é\‘/\PﬁP%§ﬁ@i in %‘éackmg
subgﬁﬁé 18 qs Wd@dj TRE b&&%g@ﬁﬁs‘ﬁ%ﬁe@ﬂ Iihad%@csl Pt ARK, and the width

Istrib on nanl 215. For reduced Pressures
(diagisbaro52% void 1y, is @lmlt 0.35 mb Sirick Herreids P81 etend throygh tne backing
sub&Fa?e\gﬂn ﬁ@ﬁelgﬁ“t o?%@c%%?ud% V€iboft ﬁ%nﬁp%e &@Jrél%gntelsﬂo%ﬁtef t

sire change distribution man
spagnebgtwéd thovwrids 35 lpalmlt 23 mm. Abé whio obheigllh @UWldih 6f th?rYOIdS is

sbof oty vreh BB bt e M eRPREUP AL T WY bet ween

dr dsshond bte hppegas frobuhe mr@(bmgtt]mt tinaventoe hevihg slgmlﬁcant

attachi to e |fo d 2 rrkng. . .
s S Bpsibes Prostey DR IR IR log 1 M uf o S Pl ks, s
not jI&PTiAHETCHUt @ BuSdepiblP totabigiisyhbingeh aﬁdmeocdﬁwnbnmnmcmndepartmg from

mani fol d 215 taken through a m croscope is provided.
the $pjgt t9er6eogr aph i1l ustrates a top view of the

di stribution manifold 215 showi ng the protrusions 251

extendi ng fromthe backing substrate 241. Al so

illustrated are apertures 271 di sposed between the
protrusions 251. EXEMPLARY DI STRI BUTI ON MANI FOLD

HAVI NG VO DS Referring to FIG 8, an illustrated

reproduction of a photograph of an exenpl ar

di stribution manifold 315 having a plurality of

col umar voids 351 disposed in a backing substrate 341

is provided. The backing substrate 341 is about 1.5 mm

thick, and the width (diameter) of each void 351 is

about 0.35 mm Since the voids 351 extend through the
backi ng

10
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substrate 341, the height of each void 351 is about
1.5 mm The lateral center-to-center spacing between

wo bh@saeizels 351 is about 0.75 mm The ratio of Per/gk1o0s/a3305

wi dth of the voids is about 4.3:1, and the ratio of
the spacing to width is about 2.1: 1. It should be
apparent fromthe foregoiGIgAKMESt an i nventi on having
signi ficant advant ages has been provided. Wile the

welygntion is shown in only a few of its forms, it is

1.

2.

3.

not just limted but is susceptible to various changes
and nodifications w thout departing fromthe spirit |
Aredused pressareNISatngent sysierm fon delixeringp redigesh PEsif ta a tissue site
E&ﬁ‘ﬁs nt system for delivering a reduced pressure to
tissue site conprising: a distribution manifold
i ncl wdiistrpution aekifold inshidsgradiaeking substzate Witk ¢ figst side andp seond
second si Ar al . ' jp b :
on the 17 Ao BuBltRplstisRhe BRRRUENARS ARESIG HRRPSacking
t he pr ot r shistats, eachvofitge prosusisis Amtingd supstentiatlylcigular cross-

crosssecti onal hape and. havj.ng.a di e n

about 0.1 Sgﬂanaégl@pﬁf‘?ﬁ% & rdsle}ngett%é’ 9 E%C %nn%ogﬂ%gﬁd\gg

havi ng a plilirRters, yhedbhclaesubstragshal mgropiurtlitg oaperttues formed
[ en the f nd

allow fluid co ni cat i on bet i rst. side

t he secon&‘eﬁlﬂwﬁﬁgﬁ’f‘{ @W%@‘%P@Petgf’e&é{be QWHSI%G Pdieseend
pressure s@ubfshd e gy sidonraect ed to the apertures of

t he backi 2@ substrate to deliver the reducegH%rbeglﬁure ra
t hr odgrAucREPIsEREre sopres fluidlst GRarsstediia the ARsTIURS; of Hie bagng fupstrate
the tissug &diil&r thereddd@ pFRélHE@ELURR BRIYERUIES, BétlvEBIthe
systemof claim1, wherein a |ateral center-to-center

spaci ng oPratmaions, and tgdhespsug dfepet ween about 0.1 and
0.5 mllimeters. 3. The reduced pressure treatnment

Y8 t QM @ pr&sbdt PedimeNi9§t6h Bf Alaiel,GiHered a falteal REMETFUSERAS
is greater than the diameter of the protrusions. 4.

Frasinged theariotpisioas isrhstvraer abavb Al 289 80 aHlBIES-aj m 3,
wherein a ratio of the height to dianeter
The reduced pressure treatment system of claim 1, wherein a height of the protrusions is

greater than the diameter of the protrusions.

The reduced pressure treatment system of claim 3, wherein a ratio of the height to diameter

of the protrusions is 2:1.

The reduced pressure treatment system of claim 1, wherein the protrusions are made from

medical grade silicone.

11



of the protrusions is 2:1. 5. The reduced pressure
treatnment systemof claim1l, wherein the protrusions
wa@e@strendes f r om medi cal grade silicone. 6. A redPCBEUS2008/063305
pressure treatnment system for delivering a reduced
pressure to a tissue site conprising: a distribution
mani fol d i ncludi ng a backing substrate with a first
6. 4irdducedhpressussetteaieens sygtemafioridedivping aieflyopd grespFiORISTUS Iie
ed on the first side of the backing substrate,
Qaﬁéﬁéﬁythe protrusions having substantially pol ygona
cr os sshistiiutinnmastfelp énchdihghbariiog subsirate with# fise sideend a second
about 0.1
naving a oy i Ry o B S iEioRaLH A9 naLHR SGhoacking
col unms beibsese, ehklﬁofphmrbmmm dating mblstaWaﬂlb/ tpoldgonal Cross-
communi cat i meen the fi se d
si de oppo§?°?8“a? pf Ia‘i’%l?avg‘ig& ﬁ% 3Ibdtwlﬁ %d%bc(:) e 'b?%ds:ggr e
sour ce fl wiliietees fHreatiank sIuBstfdeEhaaD@raIerelSty of a;iel’teres formed in
backi ng substrate to eI|ve t he reduce &ﬂgﬁ ﬁ i
t hr ough t ﬁ‘é"’%ﬂaﬁgf"f”ﬁ?’é‘ etYEF i8R ArO RO 1B e} §°m5'|’1‘81c? o

the ti SSUBeiebiPthe First TG aricBfle| KR6h S @SHIOStetticoRETBiIeS and
systemof claim®6, wherein a |ateral center-to-cen

spaci arf@dqgﬁd pqqg_suﬁ:rsgthcg dpighconaecdito e drergestof @elbag‘lﬂag substrate

0.5 mlli rﬂ@&e@ffvér thBred U8 prBENE Bbugh aRSERurtd, BalvER the
systemof claim7/, wherein a ratio of a helght of the

pr ot r usi om@tlﬂl@loas,ﬂﬁlcﬂﬁoﬁh%ﬁsswwepr otrusions is 2:1. 9.
The reduced pressure treatnent system of claim6,

7. WAe Fe%h&adtﬂ?@ssﬁé %&Hﬁht‘%‘;@erﬁ bEcIIRAE WHeRR AR A *bnteHtBLenter
silicone. 10. A reducéed pressure treatnent systemfor

dpdcinge thegprefrusiont isdgtvser slavk @ 1apd 8.5 milimesers t e
conprising: a distribution manifold including a

8. BREkddnCedSHshe %@cm%myﬁela loeEiadnd ¥, YwiRteiC a8k hoightd$ the
positioned on one sidé of the backlng substrate, each

ofotrusient 9l agvidtirof thsi raetrusions ifg . substantial |y pol ygonal
cross-sectional shape and having a

9. The reduced pressure treatment system of claim 6, wherein the protrusions are made from

medical grade silicone.

10. A reduced pressure treatment system for delivering a reduced pressure to a tissue site
comprising:
a distribution manifold including a backing substrate and a plurality of columnar
voids positioned on one side of the backing substrate, each of the columnar
voids having a substantially polygonal cross-sectional shape and having a

width of between about 0.1 and 2.0 millimeters.

12
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wi dth of between about 0.1 and 2.0 mllineters.11. The
reduced pressure treatnent system of claim 10, wherein

wa@2doeng2ks of the col utmar voids is greater thaPCHUS2008/063305

11.

12.

13.

14.

15.

16.

of the columar voids. 12. The reduced pressure
treatnment system of claim 10 wherein: the col umar
Thé gtdued pedsauratrgdtmerdlsydtem of clainstOr wbertinarerngttaofithd eolunwzr

are joined to a.main . channel at.an end of the

8?@?#@5 ‘?Hﬁnéﬁﬂﬁﬁgfg?cqﬁ@"ﬂ“?&EUCed pressure source

is fluidly connected to the distribution channels of

Therededel iprgsiseivettmertaydtan dfdlaimel0 wieecim:educed pressure

to the tissue siite, .13., The r e ressuyr reat
Lot Ok RISy s Seart §piurbbf LERITRGRERRRYS ol HERIAEN o
aper t ur es ndinsqhasetlatian ehdef thadisiribgtieLdhatresst end 14. A

reduced pressure treatnenf systemfor deljveri

aucat BrEaLte Diea ey Srerel o frtbien ool of the
di stri but badkidgeabduatedo delBletde RGlucediREkira & th bisdut sitee
with a first and second side and a plurality of

prqQf r usj on ositioned on th I r i.de of the .
DA PRt e BRSO Gl YA IR 6 aPrsA e Rl of
BfMueSdishbRd gk badirplbdukat € and a second end

opposite the base end, at |east one of the protrusions

havj ng a substantially circul ar cross-sectional shape .
and: FaptRD S e gen et iRl FrEE e B e e «f L 8fe sic
e cond end. the backi nd substrat o having a .
pl ur @ 9iEjousion g&aifélarifesiwgf&qﬁf@al%% éﬁ’éﬁrﬂe pan AT o side
communi cabhPpRANiESTpréthBiohd pesltionedien @Bk ige 5RHOBAking
side; and a reduced pressure source fluidly connected

to the apétbstiptescash ProHesiEingd basrrndmgarestihs Raging ybstrate
the reduceg PERSHHER dphSREER thieendPR dalt R ofmgpé@ﬁaons

the protrusions, and to the tissue site. 15, o
reduced phe¥sgp substantialiysireulanesesereasional |shapgmand tapering inward

wherein: (e tﬁlﬁ%r&lgﬁl%‘? ﬂl%ra?léggé g{?ﬂ@gﬂu%ﬂg& MWbasdehd is greater than

columms that are positione
a width at the second end, the backing substrate having a plurality of

apertures formed therein to allow fluid communication between the first side
and the second side; and

a reduced pressure source fluidly connected to the apertures of the backing substrate
to deliver the reduced pressure through the apertures, between the

protrusions, and to the tissue site.

The reduced pressure treatment system of claim 14, wherein:
the apertures are disposed in rows and columns that are positioned between the
protrusions;
the apertures are positioned such that one aperture is centered between about every

four adjacent protrusions arranged in a substantially square pattern.

The reduced pressure treatment system of claim 14, wherein:

the width of the at least one protrusion at the base end is about 0.5 mm,
13



protrusions; the apertures are positioned such that

one aperture is centered between about every four
wW@ejoaaenes pr ot rusi ons arranged i n a substanti aPCTUS2008/063305

square pattern. 16. The reduced pressure treatnent

system of claim 14, wherein: the width of the at |east

one priwightisf thmataleast o1 pretesios figebiogt bhowt 204 5 mm a

hei ght

and }lrlt%{al Egﬁ?erg(té n%n?e@% acﬂ%eoe eergltl ghléi)('r:?(fﬂé Ese i?\%gééh Oﬂ?ﬁ M

protrusions is about 0.75 nmm 17. The reduced pressure
17tr eﬁtmxce@mssemtmatmﬂnmmemfmmﬂéi whereinr atj o of a

nel O vati@ofh 1l Pogald&m&tﬁwg{rﬁ%ngné% bdt 2pay 3: 1. and

a rati'e of acin e protrusions is
5 abouta rhtusoﬂa spll&ng fbrvewrdelmfambrptnesms issibputdat:hent system

of claim 14 wherein the tapering of the at |east one

18. p r Oh{el’l‘g ssﬁl;e tﬁeg?ﬁgnﬁ %fsfehlv Hal rlgewl?e%ﬂl Fheftd S&H}lé‘of the at least

east one protru
'blne pro&dmcners apabm*sm fiee dogeeatangln from)aslbmudﬁlakﬁxm afittiest least one
rein the protrusions are sized such that about 7500
pﬂf‘%{‘ﬂslﬁ’&i ons fit onto a circular backing substrate
havi ng about a two inch dianmeter. 20. The reduced
19.pr eEisueduced pasweniteagyst emem‘ ofllagin rivt 1wthergih dhegireirustoas are sized

10 {lgnt thét Ib 57580 5 pro rusqgnsf to%ec%‘lcﬁ:lgxl bagﬁlﬂg gub%frété ﬁzgnl?g about a two

inch diameter.

20.  The reduced pressure treatment system of claim 14, wherein the protrusions are made

from medical grade silicone.
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