10

15

20

25

30

SYSTEM FOR ADM NI STERI NG REDUCED PRESSURE TREATMENT
HAVI NG A MANI FOLD W TH A PRI MARY FLOW PASSAGE AND A
WBROTHAGEPREVENTI ON MEMBER BACKGROUND OF THE | NVERS100M006647
1. Field of the Invention This invention relates
generally to a systemor nethod of pronoting tissue
growm h and nore specifically a systemfor applying
reduced pressure tissue treatnent to a tissue site. 2.
Description of Related Art Reduced pressure therapy is
i ncreasingly used to pronote wound healing in soft
t!szue Smsrglmm AHDMINISWERIN@QI_FDUOEITPMSAWHEd
wi t ho teduc s t .. reduce
pr coourBEAT SO FaRRVING & WA QU BIVIRH A A
OperFLew ﬁmdmm AVBE.OTKAGEPREVENTION MEMBER
the reduced pressure. The open-cell foamis sized to
fit the existing wound, placed into contact with the
WW@KG@(@M@)WWWNTKBFTP' aced with smaller
pi eces of foam as the wound begins to heal and becone
smal | er.. Frequent replacenent of the opencell foamis
nfcessgﬁadtoqtmm‘;g ol he amount of tissue that grows
into the cells of e foam Significant tissue
i n-grow h can cause pain to patients during renoval of
t s e, [ ' ' Ly ..
Ao s it lxgﬁﬁgféfﬁ‘s%gﬂl&ﬁg? %o g g%&%gﬁ&étﬁ?&n Xg%rcégloéég dissue growth and
more spkeifically a egstbmi foy applxingdreduced pudssutestissoeireataredt toma tissue site.
ot her cases, the tissues are located within or on
dermal tissue. Traditionally, reduced pressure therapy
hZs pr DeseripsiomeERebytpd iAa€l t 0 soft tissues. Reduced
pressure therapy has not typically been used to treat
cl osed, deepti ssue wounds because of the difficulty of

aRe@md@t@smttﬁsr Ey iSinefeavBdRAssed A8l Pidnh &8 A duhd HeSEMERSoft tissue
ssure thera ot been used 1 n connection w

woundsghit fiang Sieshie of erhan-by aling swbhqui gedused PEssBie therapy. Typically,
reducdﬂrprgﬁﬁtd % agpBed B M6 SRAMARIE MBIBh arPbpEH-68 founEHRPSIAE as a

bone to apply reduced pressure therapy may create
manifilgfe distite the replaged; pressyre, cbhe q;rmanqnfoamv sized taafitithe exxstmg

wousc BT Con PPN M. AT DS ST RV gt i

of foargras thiawaund Yegina prelieal and becomenpoalitrs Frauantreplieament of the open-

ot oINSy OV A o ERATER T s iy o o o

Slgm%ﬂ@tsteﬂﬁtl%m-ggomh icaln pangsewcauntd» -Hatiahts digrisy stramz&lrmdf tiefoands
and t.hods ,of ..t he present
K KR e P BI AG 05 b Sl . 1 some
cases, fredissukescbeimg healed aharmbcwbamdmus nmdan‘rmdtﬁrmsams thé tishiges are located

N T TR N —
1o soft Itisaieud Redacdil pradduye ﬂﬁi’dﬁyﬁﬁ not typically been used to treat closed, deep-

tissue wounds because of the difficulty of access presented by such wounds. Additionally,

D

reduced pressure therapy has not been used in connection with healing bone defects or
promoting bone growth, primarily due to access problems. Surgically exposing a bone to
apply reduced pressure therapy may create more problems than it solves. Finally, devices and
systems for applying reduced pressure therapy have advanced little beyond the open-cell foam

pieces that are manually shaped to fit a wound site and then removed following a period of

reduced pressure therapy.
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having a flexible wall surrounding a primary fl ow
passage and adapted to be placed in proximty to the

w0 e@snessse te. The flexible wall includes an i NPET/US2007/006647
surface having a plurality of projections extending
fromat |east a portion of the inner surface and into
the primary fl ow passage. The flexible wall further
includes a plurality of apertures through the flexible
wal | that communicate with the primary flow passage. A
f;é &onduit is fluidly connected to the primary fl ow
p é&@ SUMMARI: OF THE: ENVENEIONe t hr ough t he
primary fl ow passage and the plurality of apertures. A
second conduit includes at |east one outlet in

pridiei Rrpblgms presentedrbynedistirfy WHRBR SRS S9§te%ﬁr%1&qg%%§&§ e solved by

th LUl first conduit to purge
© Syg%%?}ear [tﬁ%tggg 6?@3&“&%“‘6’8@!‘@1‘ “éFe‘RW Pressureglehuerytsystem is

proviqed ingcoprdancewith bhe 2RMoRRAerR | resent

presserY@QgﬂségP% .2 rﬁ%uc%g‘sepr essur gtp gg I??/%ﬂ/%?é (gl}npol %pp‘:fyareduced

having b 0 and” i eI HeRESPresspivede)ivamysishtinkhudeng peimary manifold
aving h dleixihle wadllsurtndigad ' W passage and

proxiligRL il 198 |ﬁ§e% it A BB N BRI Pe pticed in
~n éeﬂsﬁ't‘ee”%él 4 Heriblesxalbingludes i innepfurgperiavims, plurality of

projectionoextendifg fon€xi 1 . conmunicate with the

assaddl iR nf.l %W passaésg;a\/@dé%rwu grlgnrﬁits Bﬁf%%ﬂ andginto the primary flow

fh t fée&i m—j %ﬂ‘éﬁ;}«% uthe hmb%deﬁawwél lityw;ﬂmt@smufe ﬁuaﬁgh iRFlexible wall
atc at [ rality or 1] ow

primar%r}?cﬁgg |9 gsthWfﬁi;‘gim 3@ rcmﬂdpﬂ?q Pssdes) %if?fFSFOBGH’r‘i éctlaigly epnngeted to the

r ® yentpsluced dmbéuteﬂubﬁ@ﬂ&@q)rﬂﬁﬁ?sﬂ&@passage and the
pluralityhé OapPrutdie L4 . passage, the cellular
uralitsh A APEéJ&EB%PL&&ﬁ,{%@%F g’é\]iﬁé?tto&F Qytletingueximdty to the primary

material, and the plura

flow passagg ¥ the 9t leasteaneatutleeab the diret ot to § hal
roRf to
assage or t he at I%gstgggga(gkgg%ﬁyaétmgf’a”heat

least ohdSutiiti TR
the first c%lfr?jagél{yfdoutlo purge bl ockages at or near the at

Ila gseordamceouith etothér éiBodiiesit ofSHE ?hggg%trilelgce i 0k JaRGS pressure

: i t..l | anot hey. epbodi nent of
dehvﬁgge}ﬁ |llcs) it ,rovéderde?ﬁﬁé'éﬂmé%é primary sianifeldyhasirag flekidle wall
surrounsting a geichaay Aol sussiRand 45 ifold having a . )
ﬂexiblefxggffi' bl.e, wal I0 sur r oundi r?g‘["%‘%g?‘?{ﬁg?i%%‘?WI% P 3 jgpue site. The
I h;pt‘%%“‘ieé ARl clge%aneﬁmmsdhrmﬁlre ﬁi}ablei WallEha$ ESBmunicate with
e prinfdyg flr PadsYgdTBN| ' . bl ockage prevention
and ther(r:eg‘gler ﬁ?;iﬁ i onedm\}\ng{ Héﬁértéﬁgss%o%iuw “I“ﬁB{N g flgw passage,
tgs o af FE’V Inghedtes arduralicy off ﬂm_&hmﬂelhf. ltAl dirkt bl & fluidly
connec TG RARLTY e prjma oW _passage.
oAy et Pasalt %JS%%IFGEB%SE;“J ISR ey paingary fow

passageS v gﬁ[y}/ i j ' '
i€ sterial, andebe pliralityadapagiret ha steb@&d'@orﬁflﬁtg?%lgdes at least

one outletiiproRahi y..mani fold fluidly communic
. i ?ﬂp t hgﬁ?ﬁ fbﬁté‘? ?f‘?r’.?b%?fﬂé“apﬁa%gq ¥ theatdeast ong optletsafithe first conduit
© PurgecyReiases peenmeanthern leust ome yuttRBIE iRl fhAOSLNE ti SSue

i ' nduj,t is.fluidly connected to the
l%r%crgr%rrdén% ‘(';gvﬁvl.1 [:S){&:ilg fﬂgﬁ‘e{ gmhedimeat of thgrsesgnpineesting a reduced

pressurerdeliyagyhsystem prorovidgd hhe oD %%i:ﬁ’e}gtrﬁﬁﬁfo% Hgﬁlflig ta)ﬁe()){flble wall
f e prese

surround@REY, n anot her enpodi nent o i
. i n%eh)twlhg%? tfgwn%ats%gf gr-adaptedite ba @lackd Suprogimisy o Atissue site. The
primary magifiol inchidesie dlevlth s SrvEN Ehlb@Ph il TR i
passage nﬁﬁjlf %#g' in proxim tgfi/ﬁt 0 t_#]cgplt.?llb%lg g‘[e]f"‘sﬁg‘t“’é‘.egfﬁaﬁbwwry flow
SSOES: et 10T ol g ig dispesadinshevBlexibleuvalbiy eirm@udicate with the
fmmary fowmmsyagel WS RBAFAY Inantidid is positioned adjacent the primary manifold and
is adapted to contact the tissue site such that the secondary manifold fluidly communicates
with the primary manifold but is adapted to prevent contact between the primary manifold and
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flexible wall includes a plurality of apertures

through the flexible wall that communicate with the
w@eooranesod | ow passage. The primary nmani fol d furP€h®Es2007/006647

i ncl udes a bl ockage preventi on nenber positioned

within the primary fl ow passage. The nethod further

i ncludes surgically positioning a secondary nmanifold

in contact with the tissue site such that the

secondary manifold fluidly communicates with the

primary mani fold but prevents contact between the

the tigsup gitey Anfirst tondhitindluidip cometl Bithe prifiakeAY&SRissage to deliver
reducRi STSNLL ou%ﬁlthé/er'ed tﬁ the ti ssue site t hr ough tghe

primary flow pgssgﬁ%‘f‘r}f BV Resiagr peg therplambing of anertusesd

t Ha agethen dmbydinmmait botid. pr&ehﬁfnv@ﬁﬁ@xﬁta%netliﬁgg%if o[rﬁ}'émoﬁﬂg tissue growth

: es..of. the present invention wll
;tha “Sﬁ‘&‘éiﬁé‘ﬁ?%%@ﬁx Bgséﬂe%mg & Rrppary manifedd inaproxieityid the tissue site.
e paiesary inpnii fold iftiidek alfleRible RRIEGDERERL B p,g,\g,g 1,
ﬂexibPRA\éy(leca Jhe patent or appl i cati on 1T Eeny AlovsPagsage. The
CREL R ity Qb enarawes thranghdhe flexibleewald that Bosimunicate with

the prpai® oW pafkaben j ' pcati Wi ol or .
dr awi N @1 Sb e PRI o ML b &R e blhskPaspreugntion
membep 8o349 : ’t"’ltbm the primecy floar pastaze. 'Hie(.ﬁlet(ljloidiﬁﬂ‘itlfetr?znéludes surgically
iR .of . reduce essur e, del i ver
positifiihg BAEkidary hiiirald if RRIERHnGhe fiie 5t Fand hrzbe secondary
manifold Airdlyspmmpicated wdthdthe peissiy mﬁeﬂold/&hgzrékwﬁ &t between the
i

i I . f Rroj,ectjons extending froma
prima¥afifo BULELLNE 6 B RUSEdaears deylobyormi dihe tissue site through

the prigwpuyiflsive passag®, 1% plitalisy bAkSSReS, LA theWe8Yhdly Hﬁﬁifgd. 2

I GO re delivery apparatus of FIG -1,
_ depi c?’g’ﬂ%&f Z’%‘ ieénﬁn{}fadé’ﬁ‘ﬁag é%ébﬂpw@&sm@uemwm@eyome apparent
with refpreacateitheatrawings add dbfaffed Adscriptid A EGTe Si de Vi ew

of the reduced pressure delivery apparatus of FIG 1,
t he reduced pressure delivery apparatus having a

SBRIEF DESCRIPHON 6F PIASPRAWANGYerY tube; FIG 4B
depicts a side view of an alternative enbodi nent of

the reduced pressure delivery apparatus of FIG 1, the
r Entld; HESRi ' . us, having a dual, .
N +'ﬁ1€r$g§dl it éﬁ%gd- plroggilﬁ}égﬁ%gﬁpa@ grag{ ?rtfb%?wg}g%xeguteg in color. Copies of
S Pajent Qe patsnicapphifation putdisatigewitheoldrndeawing(s) @i’illtﬂ%g)rovided by the
IG 6

off - t f FIG 1,
ice GPEY ?&ﬂleﬁ’t" &Blglrﬁ%gg}:egfhf thE rr%c%ggr%;fzei:?.gz utc:)ed pressure

Icts a ve VI ew

de :
ddG. ¢ dlepicipp perspectivaoiov of a geduwed Pressie de Ry aﬁf)aﬂaﬂﬁ according to
ry

a0 emEQ OB o B g el 1R5 P e prepurs e sy apparatus having o

_appar a_t U§ ving a
plurality|of projleetidrmr axtandifaftomg: Ae:SPierHarme thicRktdq RalRPoF fR\w channels:
a ?

Wrag Lons ~the.cel Lular material havin
p flgr %Fﬁ%}}ag?s % ?3’5\}7 VIRE R LéiTes’iedF‘F@ prossurq dalivent appasatiis ofiFIG. 1;
FiGvB dpichien 10pdiew df HeaRaute 18dshyeedai o :
Fk@ g Fl G.t 8 dggi cts cr oslg- sectéli oﬂ’gﬁp%{p eal{\ﬁ/sl %%I\FIOQ' L
g P dludtrten L uds vievhed the eeducad peasaure sleliverflaBparatus of FIG. 1, the
reduced pressuratiekxry apMarhtus having a single lumen, reduced-pressure delivery tube;
FIG. 4B depicts a side view of an alternative embodiment of the reduced pressure
delivery apparatus of FIG. 1, the reduced pressure delivery apparatus having a dual lumen
reduced-pressure delivery tube;
FIG. 5 illustrates an enlarged perspective view of the reduced pressure delivery
apparatus of FIG. 1;
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FIG 8Aillustrates a cross-sectional front view of a
reduced pressure delivery apparatus according to an
weedodogsemt of the present invention; FIG 8B PEpUS1087/606647
side view of the reduced pressure delivery apparatus
of FIG 8A, FIG 9 illustrates a front view of a
reduced pressure delivery apparatus according to an
enbodi ment of the present invention being used to
apply a reduced pressure tissue treatnent to a bone of
a [ (rafpt; FIG 10 depicts a col or histol ogical
sdad- §iflepicts,a parspeetiverview ofa sedued Provauréeleliverg PP SRS according to
anemghelﬁlC@thélﬁrejséﬁtliﬁ%,ﬁ{oﬁsth%,- glan hi st o:;do i cal section
celtulSf 2 r%gbit crani um show ng | EGd Presiuss eg‘?’%{mpaﬁaaw having a
uler matgs fitaghed o pifleaitilo hamier having Q@pineQRFidiParld £ BAP of wing

portidrsEk ¥eMilar FHater i.CtsS color hjstol ogical
section ofaraagéa a%?l?gigl?aarﬁlﬂ%ﬁ?h@{/ﬁ% cé@ﬁﬁéﬁ;ti on of new

bdti€- ¥ llnssuates frppl Viewtdfoire eiuccapeat-PIARTIY 5 a'l.raﬁji%f FIG. 6;
t : L4l ustrat, | hi st ol T
0 3 Bkl e ey

secti on

FIG. % igken st KMIWXMIIappl i cati on of reduced pressure tissue
hot ograph of a

t taent. FIG 14 depicts a color
5568 SR Uusietes ¢ o srefctiapaldrontvie obh rasued possurt deliRsty apparatus

according tden embodintent OF fhe Presdnk biahfigl.eS @ col or phot ogr aph
FIG 14”°showi ng a cal ci um

otﬁ-léhtﬁ%r abbit c¢ranj um of
phoSpHALEPSEA Yidf Hemhalihe setiuged hrassiraeelivery heparahisicEHG. 8A:

sFie. Aitfusahes aFbm valv@| Féiﬁ.c sgreen overlaying
embodine ﬁeétgnd of the cfeltv?f)gg S|§ae3 %é%%%f’g&veﬂ@??fé%s according to an

dB5Te ™G PESFBY inyprsicsybeipgiussid to pplyableiiticed 834 @fsue treatment to
a boneFdfG patnghow ng the application of reduced pressure

thscgue treatnment to the critical size defects; FIG 17

i PiadOrdapicts a celor bistalbgical DHioRbE & EbbiCRaRlm oA haive
undam@bédbéyy; f ol | owi ng reduced pressure tissue treatnent, ?

the hi stol ogi cal section show ng deposition of new

HoiGe 1hiillnstratesrecalat bistologibad spétaioSabhe |cfeiaémﬁlé ﬁl?\%@gl induction of

j 1€ ' h of th ffold-fill
granul?i%zﬂetggg? g@%@%pﬂ%@n 9 refiB‘Fq%cR?\'ﬁ(’;%&fés)'iWu@l Hgatmsity educed

, c! > .
. bof;:i g;é 3‘9 ﬁeffjss???g ggﬂg@ggisggfbgp%&oﬁ‘%tﬁﬁ érm sﬁgxgvgxegrcile’position of
scaf i APPligaon gt eivcer nigtsaredisue tregimeRbG. 15
G dhilhgptates adwyer 1étol ] ssue ) .
ofnewg’ggg%qgnt. and Hlf‘ wel ve \(/:/ee S g%é@hgﬁggé%{ 1Bfum showing deposition
epr ct & V4ne ABRtcaion pf sedused prsewd tisswrstsentmenie! i ver y
$961t ehdegien adiondt g1 ] t_of the present . .
formediP%ENt | gﬁ, tahe re%ugzgga resésjtérif’gH SRR VEW&HWH’@J $ige defects
A" M APt del i very tube that is used to

PEG.CLE BRSEA! ¥ chibs Shbt O b At o 0F FIG 1Y show

. aﬁpar SRS ¥ chl s?ue f%lre[pg?o%ﬁe rdbbit cahinm of FIG. 14 showing a
um plosphate scaffold inserted within one of the critical size defects and a stainless steel
screen overlaying the second of the critical size defects;

FIG. 16 depicts a color photograph of the rabbit cranium of FIG. 14 showing the
application of reduced pressure tissue treatment to the critical size defects:

FIG. 17 illustrates a color histological section of a rabbit cranjum following reduced
pressure tissue treatment, the histological section showing deposition of new bone within the
calcium phosphate scaffold;

FIG. 18 depicts a radiograph of the scaffold-filled, critical size defect of FIG. 15
following six days of reduced pressure tissue treatment and two weeks post surgery;
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FIG 2 1 illustrates an enlarged front view of the

mani fol d delivery tube of FIG 20, the manifold
waledo7aessyo t ube contai ning a reduced pressure deCT/US2097/006647

apparatus having a flexible barrier and/or a cellular

material in a conpressed position; FIG 22 depicts an

enl arged front view of the manifold delivery tube of

FIG 21, the flexible barrier and/or cellular material

of the reduced pressure delivery apparatus being shown

in_an exBanded position after having been pushed from

‘}V r@&dﬁgi wtehtesed liadgxgyap;ubfethe Ra@fol%%llieh,l &&Icraﬁéit%é défect of FIG. 15
follow i@t uce ressure delivery system
oo e th?tng%%eEel BarTeTUG Fedtenpandstavelve Woestioshsurgery;

t HdG: 88 diepidtsr frostuviewdstlal re@ictdS¥sds 60 RAYE yareR f &hﬁ' t
embof én\f%g)(hetébeeﬁ&hat f.sq)gtfxed togé)er cut aneously 1 nser g 10 an
detive. 0 t;:e pr ESEHF EVEBHPRPS redised pragsure delivary systemsiaving a manifold

elivari eubrectiatis ths@t RSEERaE Rk Ml -talelly
uLsi de of the rrlgdrl: i fol d “d'éﬁf‘ﬁ? fx’pﬁ‘gée&%‘lﬁ’?&é%ﬁiﬁeﬂ ARpAratus to a

tissueQ . : S
by “an i nperneabl e nenbrane in a conpressed position;
ressure

ol Loy Btk fn Solan Rl e or ISR A IO SRS Sibe ST FIG. 20, the

. [ yery system of redu
:’amfggﬁ] o0l a8 pripiRing e Fetyceh prossue Haliviey @bpdrhras Vi floxibic
arrierlend/ves Yellul i ' by .an i nperneabl e
nFL(r’gr%ee i_nagn%%lgﬁi%&s%%@'?%%ﬂ;&#@’ 25 illustrates a
rein &i@g@ﬁ“m@mﬁwwmefgwlrmﬁﬁémem»‘e@gﬁﬂee BIG. 21, the
ib i essure . delivery apparatus being
I el el i ot aveieyrei b miapparatus being shown

. shown out si de
1n an expaadedpasitipnafien having deer phited TR hi d
ppﬁj_tzggn'us@tg a grgﬁei Llustrates a f %%@%ﬁgﬁé@&% © .
emb dlrilgducecthpr essut € “Bel FPYeR Bduednressurs dgliveg syistemn according to an
odimenfoafithe presentrigveltiony Slc\re ARRAT L0g shown , . ,
mani fol d dol | vgﬁ'?}é #ﬁ'ﬁé&ggg‘ys%w%%’é%ﬁ a manifold

; ' f th !
cfel vetgj;{hg% ﬂ?\ﬁ% 2 ﬁgg%pgcm%msm anedyced pussureakelive®apparatus to a
tissue giteGthe26dakedi e Sus: ddiRety é(ﬁ;%l‘\étﬁg baﬁ% g%ﬁﬁw@@%scff%emanjfold

. | Very syst.e ccording'to an e
dehverg ?Jé%eeﬁlftyqoﬂééﬂ?‘{q)gk’ ap HEP¢rEthablenpmbsme e a deinpyekyd position;
HI6t 2andepiétstOfrant BEK 3! Lvery tube that is used to
reduce(ger cut aglgiausl y insert gtlger%%%eéie %?sé'&%‘?l&’e&éfﬂ%?yf FIG. 23, the
BiFar i ¢S 1YY appagiisdeing showrhautsidel uf 8 sS4 Blivery tube but
1fold

constraitedi ByedryindfepRk 214 ' own out si de of the mani
i tube but ﬁé%%r??%ﬁaeﬁdwﬁﬁ?sﬁ“ﬁﬁer neabl e

Lyer
?‘F&bﬁﬂ?ﬁumg&?ﬁ Adrant yiave of thalredudepradeiredRiiv &l Ssydtehd OF¥IG. 23. the
stem_ accor di ng ’

reduced/prR¥&Ré dali sure delivery s
) ,t% an err% é‘éﬁ?gngﬁi?ﬂ %@E :B Elélg Sgg'élrﬂ“tsi‘ﬁiﬁl £ srantdolsl delivery tube but
constrampd by andmpsrmedblomembiran iafantexpREAEhsRIES SUT €
BRI Yllu%i/éfe?g‘ ceor di ng t o%&n enbodi nent of the
the red prgsent I nvent ot Yy PEISE G5 Pressvre debivenyeygtem of FIG. 23,
redugod pegssiravichigery apparahe bEistedHowa] Yutki i ed to
surround&{ g)ygl?ﬂgsus I eébie%ec a rl_lgggug ed %l}t%elg g (é?gﬁgé?l?l\%/oelaéeg"ery tube but
aﬁ ratus T8a i TeegRrage i an Fxmanded positibustrates a
F1Go26 depints ofroat VﬁWreﬁﬁ@e%ﬁME?sugeﬁhél%%{’}y SySS¥CSnt1 gcrsr(]:ording to an

. orgdi ng to an .
embodif&t ofqime gresent Invention, the reduced pressure delivery system having a manifold

delivery tube that is used to percutaneously insert a reduced pressure delivery apparatus to a
tissue site, the reduced pressure delivery apparatus being shown outside of the manifold
delivery tube but constrained by an impermeable membrane having a glue seal;

FIG. 26A depicts a front view of a reduced pressure delivery system according to an
embodiment of the present invention;
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enbodi nent of the present invention, the reduced
pressure delivery system having a mani fold delivery
WO xwe/10459¢ i s used to percutaneously deliver aPCBUSOTU006647
pressure delivery apparatus to an inperneabl e nenbrane
positioned at a tissue site; FIG 28 depicts a flow
chart of a nethod of adm nistering a reduced pressure
tissue treatnment to a tissue site according to an
enbodi nent of the present invention; FIG 29
illustrates a flow chart of a nmethod of adm nistering
a I .
o PR S Tk S 574 (PR st Beihel iedth bcording 1o an
emb@limensof theresent mventing, thearetduesid pressatadalivefy system having a manifold
. I R I r e ti.ss treatment to a
detivBRT e Uit Bl R o ST e R g R A3 s fpfhratus to o
tissuemention; FIG 31 illustrates a flow chart of a

me Ladm ni stering a reduced, pressure.tissue .
(T ERG o PSP R i Vg of S ESHEiE6 RisSRBS Sl vert Simerccording to an
embedimeheoPthe pesient mveiiom e felllwed3deshaRd ddlivedy system having a manifold
. Cross-section front view of a reduced pressure,
delivggy fubg thatds psgdiewsreatansPusiy deliveraredntsdamristre dlivepeapparatus to an

impePhQaIB imdrAMARE pOsitiohdiLataaEidGE sitddr essure delivery
apparat us including a hip prosthesis having a

pl TiFe1 38 Jeriets piflay eharhpks methad ofisdynistriagacddiecsd pressure tissue
treatRERERU Bssul sAE aédofding o RO BRbS Uity BE HAGD Gt {vanﬁion;
prosthesis; FIG 33 rllustrates a cross-sectiona
f r BHe- 28 Blusntes pdlow ghagh of methiod ofadmindstedng haedurgd pressure tissue
trean?ﬁ@ﬁplgda t@gsHE Sk Lé/CO?(iin kP%h 9&%93‘1%51& be {heqﬁgéeﬁl? {ivE8tiéh;
uid to the area of “bone surrounding thé hip
pr BEE. Rk depictr a@ovadhattpl x msthmdidfadnmihiatetingfa radunetiipoessure tissue

tratsoin HEARLDE B o Rl 1o ExBBREPY of B e BhBRiam:
of F1(he3 Ipil lnseatts a filoenttastuf dh€thod f altnibteAhea réduced pressure tissue
treatBb 9SS SECL | onal frant view of a redgﬁ’gd pressure
URERY 94 YSUp AT AT0ETER I0ry PREOLignegh ok S durItRhInvERtiQnie
PrERRIE2 ddpi@s hicedks-sbhttora® dahevie R SFaSietfced§irkisate/delivery apparatus
ar at us {D&fl udi nfg a orthopedic fixation device
accorging WALCrpPetiment 9 he prossi imeantiw, therrgduegdmrosshee delivery apparatus
includRGUCEIY ROAESIH Baify APLEARE FIRPESAL i
ortho g(ﬁic fi xat?éﬁgdg_vi c@? FIG 36 dglgf}‘gtf{ékﬁpéhﬂ@areduced pressute
to an arensaf hanetsugeunding ghe hipinsestbesithe ort hopedi ¢ fi xati on
depics; 839 W i ; i
channel s l%l gtjrr%se%?{/ogslgén%ggglf ﬁﬁﬁt&ﬁ?‘g% #{eeaijé# %O%G%AO%IG' 32 having a
seconghiplyradity of Hewoshahogle fiiralefivrring a dluitbio the aféa@f bdfe surrounding the hip
prosthédigistrates a flow chart of a method for healing a
boné defect of a bone using reduced pressure tissue
t ri&t. Pérdepints a flomnchartofzmethod doreptiring at jhint pf @ patient using reduced
[V, Lon, icts flow. chart of a.nethod of
presshfBthL BaunichProctifiE R &) Pubotirtie R B Brend iEnfions s
t i Sl 85sllusraecocmssigedionalfranhdeiy 68 atrediced PeespiresRlivery apparatus

i,nvention;, apnd F 39 illustrates . a flow chart of _a
a°°°‘#§%‘8&“§r‘“%%ﬁﬁﬂﬁf‘é‘?éb? REFsentBYcRHog thededired PF?%%WéIthGYY apparatus

including a orthopedic fixation device having a plurality of flow channels for applying a

reduced pressure to an area of bone adjacent the orthopedic fixation device;
FIG. 36 depicts a cross-sectional front view of the orthopedic fixation device of FIG. 35
having a second plurality of flow channels for delivering a fluid to the area of bone adjacent

the orthopedic fixation device;
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treatnment to a tissue site according to an enbodi nent
of the present invention. FIGS. 40-48 depict various
woR@rg0@H0 a reduced pressure delivery system aBCDUSI00Q006647
to an enbodi nent of the present invention, the reduced
pressure delivery systemhaving a primary manifold
that includes a flexible wall surrounding a primary
fl ow passage and a plurality of apertures in the
flexible wall; FIGS. 49-50 illustrate perspective and
top cross-sectional views of a reduced pressure
depicy &rinayededs AU alietBBd %ﬁ&%ﬁ@g% Ae dL#3Et of a bone using
present 1 nvention, the reduced pressure eflvery
reducgd pressutechidsne trgaimeniagcprding itd an embhdimeng of tiequesent invention;

c Lver . F .
S RE S 2 SRR S Bl Stk YUl o s
treatroéntfd @3issudsifladverding tppl ¢émbodiirieht of the pessdat invertivnt ahdl

t ne tissue.site; and Fl 52 illustrates .
RSty S0y el em g sadminirol § Fecfipd pressure tissue
treatrhentito g tissuéihiVeeao‘cbtﬂiﬂ% 1 a‘xﬂétﬁ&?diﬁﬁnt 6f the pESLACinCORR A, t
DR S-SR PIOR e PIgE ASRRERED SEEISH FB Y Sifs according to an
embddir@ehtdf tA¥pRgettahoddtRE, SRTEMidRH ippdts@e delifey SR Bfling a primary
_gﬂgodl ments, reference is made to the acconpanyi ng )
maniipld fhaf gacludesa v legvalbsurravaringra prmary; fiowpassaze gnd a plurality of

apert&RQ ' tHYAIMEYeQball;l | ustration specific preferred
enbodi nents_in which the invention may be practiced.

THESS. dinutillvetipts parspeetbeandiepl crass-sedtionel winws ¢éeagduced pressure
deliviy SRR SodoPBFE 16k Bl red L
clivhiy FRERL o RARE 10 8 emBodiient BPuR crorkft BLBRIL e Muccd pressure
deliverg\syblembaving arisedy niaaifoldigatialintsgrallytconaécted to a reduced pressure
: ical, electrical, and chem cal changes nay be
dehv%%rggﬁ% thout departing fromthe spirit or scope of the
i Nkdén t5il alepictoa pespektivetvigw ofitte prima@y saanifdlds efEIGSE 40-50 being
. skilled in t rt, to practice the invention,
app h%cggﬁtgeassgf ?’b%[rg ﬁn%{}?% Qb%?r[FSﬁP%S‘F%FB mati on known to
t Haee 52Klthdtedes Nsdhlematit view bfa falubenpReside tialived§ system having a

al qﬁﬁﬁ{i tion is, ther forgh not8$o be taken in a
valve, iy, sppneetrd &0 @ serpnd canduibpceording fi.an prabediment o e rypsent
inventiondef i ned only by the appended cl ai ns. As used herein,
the term"el astomeric" nmeans having the properties of
an el astonmer. The term"elastonmer” refers generally to
2 PRIPATEIEIS D‘@S@mﬁléﬂ%l«"*ﬁwpﬁﬁﬁﬁﬂnﬁﬁ EVESHIVANT
More specifically, nost elastoners have el ongation
rates greater than 100% and a significant amount of
F Rithd ?diﬁﬁvin%!&@taﬁl@& WbdEiREGn Q%tl‘?e ﬂ@fe?feh%%nbroﬁfxﬁérﬁs,trgf&%e is made
material's ability to recover froman elastic
to thed@ﬁ@mmylgg :dr@)(m@p that farm @ pars heoreef, sinday Whmh wabowhibly way of
: ; : - T . i soprene. ..
ittus3fiSn BBcift iefEed S BRI i AROR L 1nBERAGUIRAY B0 Bracticed. These
emboguhegrits areddesombecin suffidentudelzsl to dmablglthosetskilled iatthy At b@practice the

invenBBg,péﬂdei? £ ﬁnl‘g%?s%od ﬁltap Xth'lgln En 581%|n?snnela39 {)ee Ufilized 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
art to practice the invention, the description may omit certain information known to those
skilled in the art. The following detailed description is, therefore, not to be taken in a limiting

sense, and the scope of the present invention is defined only by the appended claims.
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chl orosul f onat ed pol yet hyl ene, pol ysul fi de rubber,
pol yur et hane, and silicones. As used herein, the term
wO Rdogniodshe” refers to an object or material the€T/US2007/006647
able to be bent or flexed. Elastoneric materials are
typically flexible, but reference to flexible
materials herein does not necessarily limt materi al
selection to only el astonmers. The use of the term
"flexible" in connection with a material or reduced
pressure delivery apparatus of the present invention
geHeused bereil restetr “tlastorkie? hfanShalhg tﬁeyprbﬁer‘ﬁepgpmlastomer.
The fefn ®E1a5o8588" YodIRICH rt@ﬂe shapf of a tissue site. For_
y exan_gj eh e  TFEEBFE W 4P araldrerie maigriabiiabhassybbesr-like properties.
oredsplecifienlly,appstieidstomers ¢dvé 6lohsf Y. ioni
e AR 1 0 fog g sificant

| ow t:he apparatus to he wrapp aroun
amou%l(t) P ? resHcgpe- ﬁ'ge Bﬁz'éerﬁﬁ\?fﬂ@mﬁ?f@l deferscto. thamaterial ‘mability to recover
from ahleldstit deformatenh Ex8inBld 2§ as of .
m‘?rta‘%i’ d, bLit ] ma\yn al so ?nc F’gggﬁg nmyér%)?ﬁg rl&fl\s%z\g’ﬁ?%re not limited to,
na P11 POlyIfepigaciyisne bulediene mitibed chtorgptene ralsHek Golfbutadiene,

itril@AfbbER BBy t | ed herein
ey rapter, &b flent, IR TEE By SRR pebRa one e monomer,
°h1°f8 ateg pobyeilaylers, polysnlisletroblmr opdlyaretigne)VurddnSlicones.

t rRNSIEISRE Lt her .14 quids  or S. | nperneabiljt
may be use H’tﬂc}E F%#Igﬁ{xéﬂ)lg O\r/eg?j? ,toﬂgg{eg,‘ onpmatsrighthat is able to be bent

or fle laptemericanatariels mesiypicatly flegibld) dut FFRGHESER) i@é’kﬁ&fe I%nate:rials
gh the

hereirl HSH4 ' l.ow ng. gases.to transmt throu
. erel_rreﬂ%rl%ﬁ 3?%%‘?@5’#9 F}?ﬁ%}aﬂé‘éﬁw’“ﬁe plestREpr eThe wngiof the term
flexipletim conttretion wittenmaraial 6t faduyed HEUGEe bRy b33 bPthe present
inVen{i@l&%rPefral lle or oglley ce;iit&?i n l.iquids. The use t he P
. term i n‘gér A5 e marergl's Abilin toreonform 1p arredeselsnmatch the shape of a
issueisitpe Foeekintplopid TRREDHIE SaBROYS | gul ar
treat a %%%Sdter %/ st andar d measur enent l?g}l@l‘gggérsﬁe%%ﬁﬁ{e@gp RS used to
as g J55F May atiow) the qepartusde be Wrapiead anfalisfi@roursi the portion of the
bone HaMAgRhe dERett erm "mani fol d" as used herein generally
ri.ger s to,a.substance or structure that is provided to
ad &F Lrm fluid ps psed hesein cenerply sefersdo ngas oe ligwiel; bitgmay also include
any othéfle\$atle mAéridlSinRM ' f.r a tissue site. A
n'ﬁ_gi fol d ‘_t{?/piré% {Iﬁsmldnc %lggfg ggmplﬁeg ?%gfltsycoiﬁ’“h’ BWf foams.
b s o T PR atee s € iy of s membrane,
:over’fsr or%.tlﬁ%t %r eagga&%f fbsr}%l gék ‘E_%{BWW MIRATIPR P citisrdigidssor gas.
mpergeatilityi may b usedto refdrud eovdrs, shekits,| dridthed trh b ?ﬁtsare resistant to
the traﬁﬂﬁfssigﬁ%?ligq#cfa/ﬂﬁgl el enments arranged to formflow
) channel's, “celTul'ar: fOaM SRS trpamitthrqueb dhs memboans. While an
1mpermeable mepirinsciniy be Ji_qaft}iti%ﬂt,qigi}e @&mgh@{lé mlag} qirg_rﬁlgq:g aldahe
: ure.,to include w channel §. term
"ansm'l"sgg ¥ par"g%‘s?f%“%n&’gaw%éf iuge gEtherterm impsrmesbled is not meant

uce

to imply thatessimperieslie niibhkhe isHbBVE 8 bAHESS) f{ﬁn%} Lligsue

measubileds k8%, LS being subjected to treatng T %gnl%léﬁ&ry standard
cases, t%pgnP%%ﬁfg dSs S pagticilan vabiee ofwstet aporttiaaster rate

(WVTR).nospheric pressure at which the patient is |ocated.

ﬁ{ht?etrnat‘i vely, the reduced pressure may be |ess than a
R oPARITBIAE a5 wsed herein genarallxirefeneto 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 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
8
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tissue site. Although the terns "vacuunt and "negative

pressure” may be used to describe the pressure applied
WO 0orhesshd ssue site, the actual pressure appl i BAT/US200M@06647

tissue site may be significantly less than the

pressure normal ly associated with a conpl ete vacuum

Reduced pressure may initially generate fluid flowin

the tube and the area of the tissue site. As the

hydrostatic pressure around the tissue site approaches

the desired reduced pressure, the flow may subside,

foamaﬁ&ohﬁl BisERESNBE dHsC AR Guilis g‘e{%ﬂéﬂé{?@rﬁ% %e}{ag ?ﬂ:tlucg% Chire : 10 include flow

ot herwi se i ndi cated, val ues o er el
chanpgle gage pressures. The term"scaffol d" as used here| n

r G » r re used t nhance o
DR i S8 83 8 L B AR s e
ambientpsessureratadachobite thet is;hmngadulbwcaedttb teatnidnte i ho’btases, this

o SRR PR, B ) a8l ot

Altematncadwymhe selticed pessure magrteviess thac k B 8ros@fic Ptdiehre okt)‘ tissue at the

t | wth. A ffold
o TR e A g o i e
pressdleszpphbedo tertizkie dite, BRI pRIssUrB AWEREL 1BE Hidi sﬁt’e%ﬁé‘éﬁb

mm% gltﬂent to.a tissue site. The term "tissue sit
gnilyaiYHEIShan thermpssutenomply aesosiaterbwith @ coptalete dacummar Reduced
pressitfetrayibfisly pehiekfle ARCASIA 9133&{55 B4 tHe' Add @fjtlhg Qmsﬁos!qt% As the

b ti ssue, adi'pose tissue, nuscle tissue, neur
ydroa@pﬁﬁqreslspgesggund,g@é@p@ sitej appreachesibn dcslmderetluwimgssure the flow

may su@ide] ﬁﬁ?thetr&ﬁg:@@ﬁres elid &@Mﬁtwn}g I.}n(i%sg]o i SS%gdecated values

site" further er to areas any PSS U8
°fPreé$‘§er$6’[te b@é@ﬁegagemwﬁd or defective, but are

a sired.to add or promte
e RISk 5 s R PuSCn BERAS omance o
promje ¢he groavthjof selds andéat the lﬁd)mmy)nhxé' tivaed A Bcaffyld o '@'gxcally a three

im0 S B TR 15 S e St e e

mfuseldefrﬁh,rquagedtmﬂﬂda“eornbrﬁed of cABLSRWR FRIGY) 6t diﬁéﬂ r}{ﬁﬁé’nts to promote
ifold 211 accordlng to the

cell gxao%{ﬁc %}f‘@gﬁ’ é’%rﬂsgg 2ht Mentfekt inggcordangeawith ghe embodiments
descnbbda hexl&iretdmi’nlhhﬁler%&d&a?k%u@ B RediRicht B Rskne §ﬁ9 a

palr of w.n tions 219, Each wing portion 219
%ett‘?rgh etps g? g\‘f’g Fppsed herinrefers o quﬂéd@pldn@cptﬂcaﬂed on or within
any t1§§115, indhirebuit@ioP Aidite@Ro, Done tRENS ﬁ&'iBoéer G4at qnﬁ&?:ﬁﬁ?%ue neural tissue,

a?2.3 that may or may not extend t entire len
dermaf fssug; Hﬁscﬁﬁ‘ﬁ tisPice cConpEctiyg tlmgmﬁmhge,stmdwsmligmnfsl S5The term

“tissud BYeiag 7ol

1ssut Yo" ﬁe%e? ké%%' {ooﬁéﬁse&‘ 4y F}%s?l?elb {Oﬂﬁgg‘ﬁ @pnéces%adﬁ wqtuﬁéed or
defectwp hut 358 ingtend egw ineryhich gtos Hesicfifte edd aspioniats tiieagredth bf additional
Lons 219

tissue. FFSiSexa]nga rl%ﬁ 1 Se ?rfeat = WI n e.l%%— m W%%% areas to

D
bei ng wdet T the ot her vvlng

grow qumcmabtlsmehatfmam be hnnvgstpd) and ﬁ'aﬁspl’alﬁedmyarbﬁxer tissue locatlon

p e i.f the wn ni fol d 11 is bein
et B S S s e e, FPrratet, oResing mpmitold 211
accordimgitct the prindiplesvdfithe ﬁﬁa@éﬁtﬁhﬁbrﬁoﬁlraéltﬁdds?h@@%wem 213 having a
ed to the bone

xation rdware, atta
spine rfig %ﬂé ajd P ol iise Peﬂﬁ}r’éfzé§a biagh pdngraertiop 244 is positioned along
opposied sideOoPihe SpiBipdFHicH 2 83! CThéspife portion 215 forms an arcuate channel 223

that may or may not extend the entire length of the wing manifold 211. Although the spine

p.

portion 215 may be centrally located on the wing manifold 211 such that the width of the wing
portions 219 is equal, the spine portion 215 may also be offset as illustrated in FIGS. 1-5,

9
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silicone polyner. An exanple of a suitable silicone

pol ynmer includes MED 6015 manuf actured by Nusi
waewhnaedsegi es of Carpinteria, California. |t sPOUUS200B006647

not ed, however, that the flexible barrier 213 could be

made from any ot her bioconpatible, flexible material.

The flexible barrier 213 encases a flexible backing

227 that adds strength and durability to the flexible

barrier 213. The thickness of the flexible barrier 213

encasi ng the flexible backing 227 may be less in the

3 e W n ortions
resulﬁﬁ% %%Ee %@l [ Ic[:l g%%ﬁ:&{?%neﬁb@?g useij\af}\% gtrtﬁgf ne portion 219. The
extrafwigdih bf @nfb@ﬁhﬁ aying pemoas 2119 nwyrte matiadante useyl id@kiscowhg manifold
t t he flexi bl e, backin
2111368 8RS ek B G BB g4 g it
211igfo be Mam!ﬁdchrbmld\ﬁxationmaie&gaa&d tzEm@e fxbrﬁle bl e

b era ol yester knjt
f :gr i C ‘%g ‘E%ﬁjlséﬁi 5}%1?5?%?%’89?? t‘{ﬂéﬂ%‘aﬁaﬁﬂiﬁ such as a
silicofie Ipoéyméy. IA@Bﬁamb‘l@V@E‘é%mtaBlB gilichg g@llyﬁleli? Mﬁdhq MBD-6015

| d f bi , Tl
menfituia 35 TR, ThmOkoatn of G aiiong b loreig thshavis be noted, however,
that thelFlakiblé batrieP2 1 NEodili B ikl d@ R5h Gh§ bttt ﬁlocmgﬁbl%eggﬁbﬁ material.

if the flexible barrier

The ff N gs : ar}fﬁ% ancages grilpxikle bagking 22 hthat pdds sttengtieanidi dygability to the
flexiblé Bafdy 293D ahehickfds of the ﬁexﬂ;l@f :ﬁtrfe?‘ilg I%Ett:as?ﬂéz@g f}gfi{bﬁe backing 227

flexible barrier 213 or the ex
may beJsss et Recuate chagoel®23 than thagindthetwieg pgmmls 218r If a silicone polymer

is usedl tg;%:éﬁﬁ%éé a%)?ible%%q?[ﬂ% Lgféf&l Rl S(?]JP a@%:ng Pa Hpiéto aid bonding

with ﬁxprﬂexdﬂg backing 284s és ex'ﬁhmlef bmmhbmekmihbsxeé cadld mﬂdde MED-1011,

R g e

knit fabricsuchpatBad 6033 besyficalrk® bl TR UBEdAIF Tdhepd, 2314688 However, the

ﬂexxh@é Sg z(lé" %gﬁ %:gé&/lﬁ#é?gc%a{g arh%;yl ll m?)glu %h%@e material that is capable

of addmglstraﬁgthrand aupilyeyas itke DGR Hfridi 18! asides c@ﬁélg c{raﬁﬁ)‘,tances if
The polyneric b

I d (PGA
the ﬂ%ﬁ glgpqaﬁ%‘%%éo e (L:flfoqm (@rﬁqt%h y@ﬁopg,nymdhgﬂ@slble backmg 227 could

be onfiéd.f umar at es, and capral actones. The flexible barrier
213. and_the fl exible backin 27 may further serve as
a Toisareisrgd that eithoy tlfnemexgzl@gmﬂ 313 ar thedekitile badenmg P27 be

lmpembmoqa%%ﬁ Rir A ARG JR0s U blletfvdll BB G 6E Hackin 227 and

213 and f1 ex pronot’e ce
the flaxible hgrrier2d drmay be nap@meablermquumisl mdeandwthdmakes

| iR trRLEID baf e 11 Y ThE PRI PISHS: B}sprNcggatructed from

coral hydroxy apatites, car ona
bioresgrhabis miterinla that do sot Haveteba kﬂtyondfﬁaorﬁ agfatiehtds bedyefol@dwing use of

o e NG B MR 2E S0 Gon ool S5 G mBhintc

w1thoudira£tawm yl pIﬂjZmelhe Hlehd ofi pelyldcticacid (PL2S anliei }%l?cohc acid (PGA).
oformt

i,con ol.yper 1s used't
The P?'? a?‘PVé S°2T%‘“d%“’é P atiomely aberafess wgb'fw@arates and
capralakstedei oTl&t flaxibletfaeriéd 2131 ddldand AekiblObRR gl 27 A8y furth
aff @l bl e arr%r%IB 213. Wi le an adhesweglts th Ey crserveasa
scatfo FUEORE 7 Seealdmaierialma be Heed mewnbmuon with the
ﬂexnbl@&ﬁlﬁhé}gz 122ad fiex3bIeA6King 227 to promote cell-growth. Suitable scaffold
material may include, without limitation, calcium phosphate, collagen, PLA/PGA, coral

hydroxy apatites, carbonates, or processed allograft materials. Preferably, the scaffold material
will have a high void-fraction (i.e. a high content of air).
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bonded to the flexible barrier 213, any suitable
attachnment may be used. The flexible barrier 213
WO p@aoksg0 a plurality of projections 231 ext enPChgSIionomesd?
the wing portions 219 on a surface of the flexible
barrier 213. The projections 231 may be cylindrical,
spherical, hem spherical, cubed, or any other shape,
as long as at |east sonme portion of each projection
231 is in a plane different than the plane associ ated
with the side of the flexible backing 213 to which the
pr Hj @Rt aniiitsdirdn ik FleRiBI8 6AG g Y3y frﬂg DelaHE% k1 Q%clﬁ:d to a surface of

|cular ection 231 is not ev require
the ﬂFﬁ es%e’é%g% ei f@siligone pedymeris usest 1o] femntlmﬁe:zblg badrrier 213, a silicone

t
el ey W BLISH A 6 R LRI T AR fas o0, whae
an adhgsiyip islcthe eafhrred ojedhad qﬁalt@emnemme ffteﬁﬂfillet b&écmg 227 is surface
cO 0 ,be
bondEd fc?({hg Rex bt b %}? glul qab b‘f%‘f‘%@%ﬁ ésgf The

uni f or m anong
pl Besefiexibledfargierd lécmckmies 2 ﬁlhrﬂfty o prdje@ion8 28 1 Ratenlifig from the wing

rea a pl it, f flaow _channels 233 bet ween
porti ?I%r g}%%{r&gﬁg f'f%éﬁuﬁ?gbaﬁgg] Q\Q(gt h@wrggg;ﬂgqs@iﬁf may be cylindrical,
spherinal flemisptieaipel, aabled; oz enR6theREiRpe PAUSHs WL l@ﬁéﬂstQE) HiYh of each
e .barrier the fl ow channels 233 creat 8
Pf%e{a“‘{nm%ﬁn SeRE BT, GEErh s he Bloae srsapintad \ylth thef siderof the flexible
backikg2il Attd ohéch ﬂhetplﬁ@je&h&ﬁs 23370 ertachbd &P é | %, y&gmﬁlar projection

2311§ .¢ect|on may be used to alter t
ArEREFq ég ye #Wegamecﬁhanmm@q as qtagr prajections 231; in fact, the

pmJecEt&diSQBd Thayemeide adt%hﬂdfrﬁrlﬂxxtdsz@ffgréxé‘t §h§p@so§1dt Q%e nts%céuently, the

di iy the arcuate channel 223 an attac
istance Bafh projection 234 extends front e ﬂembmb Barrfer 2Theould vary, but

ey QRS ERBERIME SRSl 3, 0 1

bé@?ﬂ%@f’emt obproj¢nsions Ba1 21 theBentibletbarmdrt 216heeattDa pRirility of flow

channefteF3l %@%ﬁm‘% rbiebliost WAL i te'}ﬁg%'r:tgx' b#Sﬁth}g g Igpx or%r% Zﬁape and size

The reduce ssure delivery t
and axgj spaegd lunfdrmiye ofi4ly: fexiblechastien 2 180 thetow BRardneRke2 Pckeated between

241 ma sitigned,. such that the distal
the proREbRY % sURlaREpBt. ST the e shams, and i of the
prOJeqtiman B2l n23%e Unetl td ARert tHb 8izd 4nd ﬁ%“pélﬁf&?él@ti\ﬁs BP e AW €fannels 233.

ch,th the distal orifice 243 is | oca
S G e ﬁ#ﬁﬁ)&‘;}‘/ R 1t iR @osibipned withinethe eovgtchehafinel 223 and

is attat:llm&l tarthel AL Libld et 2?323?5 1lﬂig‘ﬁatgd ot F‘iGI ? ' ']{; ec1%dé 46?8 h%tssure delivery

or ova S

f bl |1 pt
tube 2, 25 fatashed oy ta The HRkibid herrior2 16t orghe e aaxmmmm o the
tube 2l’-lll I&GﬁM HeUHacHODEAKSh i ﬂ&ﬂbfe@l%‘xér%'?: ndﬁh &ﬁ%hgxg e taacﬁmgeZ27 The

d be 241. VM|Ie the orifice € roun
re uceé’rP‘ieEﬁ“if% delregsy fbed4 1 ingludes  fistal mﬁcc R43 eta distdl lend df the tube 241.

The tub@llmll %@%d l%klﬁmﬂeh stugﬁ tﬁa%% cﬁ%}%g&?}écge 34%3 15 d?ceagE cﬂ?téa.ny point along the

tween proj ections uced-
arcuatg @th\p@} % 3t lj:@éﬂmbe g4bl%prefeaabiy pnatienéd ich that the distal orifice 243 is

located 8ol Qx?agglggieﬁtéve@: ahn%&%% 188 gift dlna)], ehath obthe accuate channel 223, The

distal @myes 243cis @e@femb@ssmde engitucalewmvtauimhaﬁab AR the tube 241 along a

[ t t ube i epa
psce 308 GRG0 B o e S AR BBt e 261
While &m <|>r4ﬁ¢er23t3tma3a gBDSb,e ra0ad, ieleltipticdlishaseodd thB Ysifice 243 increases fluid
communication with the flow channels 233 formed between the projections 231.

The reduced-pressure delivery tube 241 is preferably made from paralyne-coated

silicone or urethane. However, any medical-grade tubing material may be used to construct the
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In one enbodi nent, the reduced-pressure delivery tube

241 may al so include vent openings, or vent orifices
wQam7pessPa i oned al ong the reduced- pressure del POEUS2007/006647

tube 241 as either an alternative to the distal

orifice 243 or in addition to the distal orifice 243

to further increase fluid conmunication between the

reduced- pressure delivery tube 241 and the fl ow

channel s 233. The reduced-pressure delivery tube 241

may be positioned along only a portion of the

dudedrressucd aetk f S i
redudedrsye vergAle249f diher éHaﬁHgév e agﬁﬁgggétetﬁ% Rk include heparin,

anti sho in FLGS. 1-5, or alternatTv oslI t'ione
@ Shanidibringzensy anti-gdherents) antigthhorobinppensaandibydrophilic coatings.

C Nl endBodtimbht, %Hh@&?%ﬁ%&@%ﬁ[}%& L8241 may also inclyde vent

s educed- pressur e deliver cupies
Openings,(rtyegt ofifieesadSd ipasitionied mhomig th@ feduttb prlissiraldelivéritalse 241 as either

. t agll fluwd,co i catjon
0 SBASTEYo U SHREEATSASE Bl BT BASTAA e e
fluid p@mgugmpat?e bﬁemfndfbe m’tdmged-.ﬂfélslsur'émli{rﬁgrltﬁ@é}iztpllf ﬁfcﬁﬂhf@ﬁlow channels

i ur r includes a proximal orifice
233. 48'rtflotai bl derly bty 556 240 aiis msitonediaiong: aaly frgortion of the

longigdirfal bengBt6f ihs acontd chanael 223 dxahewhiih F1@S. 1-5, or alternatively may be
s described in nore

posit R B L0 P 152! EieL b of th vt chanel 223, If positioned such

that theetdoesti-presase deliviey invisr 24 1t ¢ the '
pi ivtel 241t dthe@pied ihéaél’lél}ljﬁ Ige?xg{lf%f rr%lg ’ar%xrate channel

| L 1- db5i | ud |
223, %S@éﬂ&@?eézl@é _,3& bg %5192’%@ gwehs @g{] fluidegommunicatien between the tube
241 ané ehecRekv RhES IS ESSjSéquseﬂn)‘oﬁéﬁbcﬁ% gé—%t 60},%#,'@% 25?e mul tiple

I ns.such as a dual |unmen tu ated in

FI8S Tadicedrpressysg deliyssnituba 4] fatherintludesa prokimaltorifice 255 at a
proximdN&{d &&ﬁemﬂﬁeﬁ@g} L i he Use of a dual .

| uen tube, Br_ ovi des ggaﬁigmﬁ?%g& ¢ %l%uﬁed to mate with a reduced-
Pressure sopee-cxhicBas describedhint morepdesail helowewith séfetehee to FIG. 9. The

ducé Rk gger § v e n e flow .
redne C hgn nel g dg%gég, E%‘?%%(%ﬁ{)‘%%%tg{f Hég @%816? » ‘%“E’ea"diuég}ncﬁ‘%ﬂ?é Roly a single
lumen, gbéa%aewmwfwe Iméselmbssiblealhbmgotmh n?$ li:‘é&ib&iﬁpﬁ@&ﬁﬁ%%%g‘éery tube 241

: Sure spurce an f | ow channel s
t0 inchle oAb e Bh £ SRS £ B8) e 28 i iraied 188G 4D. e dual
lumen 130ei26 b iricitdes duftrst lanfehWied dnd af28ordd RMEENAANeHR R33f a dual lumen
tubep&ﬁ%is% id Fggtge%ééliered ai.r or other gases,

ant | Dact art 2ty eniwd communicationhetween the eroxigrabendof the reduced-
pressupy detbtery nuite@a tamd thé AbgadHagRelf bys. S L
wube 2&] HLdS,. oF ang, o her fluid, If i : q?’sf e%%?@reég{elt%sea‘}%ﬁe Gual lumen
- nEPSREserhie PRV commymigation hefiedn tharedvand pressi@3ource and the
ow chinmelsB3S£pAE eHesfirkt MintbnCRTTUHCRALL QA Rk, -

2 fluid" e%ggﬁd- p esgsur e deljvery t ubg%rr%é)’/@le pr ?39.50’5? RF pped to introduce

uid {o the flow chanpels 233 nEhe Rufdanay he filteiad ait or thé gab8s, agtibacterial
agents)@itiviah h@dntélickil 7 t.ne first .and, second .
Auide kU mens 263, "26 5%381‘3 ok u%gdgié%fq‘ ’elgrs’,%artlémgfie‘f‘ %&P’;’?"’f‘ﬁ‘ﬂ@ active

uids, o5 gny piher Fluich gf itris dnsirdd tosintrodurem@6ialcdiiag toms iflovPBeinels 233
througi B o gﬁﬁ%nk : relative position of i

. ougt héejt)??1 r g{%u &éﬁ sec oér%lgB P & arrgl%éa %@%?ecgg?sﬂﬁﬁ dgléY‘i}'y tube may be provided
with mags,thanitwg lemenow f | ui d conmuni cation is provi ded

h@ﬁﬁﬁ{égt#ﬂ I 263.. 2 nd t fl ow channel s 233.

For exanpl e, P\%ﬁgﬁﬁt ﬁggﬁt‘?‘?@% cﬁﬁ‘%@ﬁg ‘Z%%eﬂa?é%ﬁh? ifssfcand ggcond
lumens 3634365 of d tedudeddpresifire deliNerP A6 SrcBii 4 tlO5idFllmen 263
being PORRRNEY AbEVEthE BYealS fumen 265. The relative position of the first and second
lumens 263, 265 may vary, depending on how fluid communication is provided between the

lumens 263, 265 and the flow channels 233. For example, when the first lumen 263 is
12
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provi ded to allow conmuni cation with the fl ow channel s
233. Wen the second lunen 263 is positioned as
WO kdogogsas ed in FIG 4B, the second | unmen 263 PEW/US2007/006647
conmuni cate with the flow channels 233 through a
distal orifice simlar to distal orifice 243.
Alternatively, the multiple |Iunens of a
reduced- pressure delivery tube could be positioned
side by side with a vertical divider separating the
| umens, or the lunmens could be arranged concentrically
: | | t I ent. to a persan havjn
positfingl A8 M Btepl thirIGT R, CernSpREREY it &y PP GREGRe"21 By be
provided épalieie sompattisativh Wikhuthe floonnhaineBta360 When theldecond lumen 263 is

. b i.n n r of differ ways, i ncl] udin
positRRERUBIBHEEA IR KL, e sSiariimBh e s aempiRe wit the flow
chanzio?33 thibhgh a distal rifice ismmqgeg dixd] opifich ﬁz_49.f Alteux!miivlely, the multiple

compuni cat i on na rovi de att.gchi pg . a single )
tumefig FER PRt P it oy B e ©uid e Rositined B by Sga wigh  vertical
dividergpasitiog thé Rich@aN6Ftht WiRensdoull B¢ Aghiredlcoftbdtti®AIf or coaxially.

I ms. Ih; separate tubes are used to provide separate

pat fowe bejagpareabioapareon haying ordinnsy skiblin dhawm that tieggrovision of
indepeli@erfi Pttt ¥ il @BméhDidiRbn cHE i8R i AGH, '
- epE_hanngilas 223, one for eaqﬁ c?ugel&%&%k)lﬁ%eig\}glay t b:er of different
waysginclpding tabafpiovidise payultidunen srhged descriied ahmbe adéernatively,
indep@Hddr lofiFhs AR 3 i
- epggl i \}?ra f/hsappar%f @gmnaw nlg)ﬁffllp‘a:iy e%ué:rggf-a%‘?g % &?@ﬁé?i%@?lmm tube to
anothey pagledpmenttabs, oo by aising separdte] inataghediinbes withisiupls sethultiple
lumehd) More detail belowwth reference to FIG 9.

Referring to FIGS. 6-8, a reduced pressure delivery

afgp serarats tulms ané ngpdrmpirdvillelséphiata paths OF figid sbniM@nication to the flow

LS5 B 5 ph S0 i B A5 2, g o

. tube. phiternefively tige gronite channdl 923 a9 bewnhgediPiot 4c0bmakUateSmultiple tubes.

osi;tioned, al ong opposite sides of the spine portion
An oBiBLe of 8 redicd ese e sielivgy WBATAISHRvIRE - ERdecedBrrsare delivery tube
separ@2 Jrdoh atfluid MelVerFRYbd 18 Uit iR n ildfe &L 'b%ldvxe%r}eﬁ%elnsce to FIG. 9.

t Wi N nifold 311. Although the spine portion
rrgﬁeﬁfﬁ%l AdiGS: 08 aaeducad pressie daliveryrmpnamebisdoBwing manifold 311

accor8ingho tiaprihdiples oF th reﬁﬁm%ﬂﬂorgﬂfcmd?g‘ﬁ fiokibid Barti33)3 having a
. the spine portion 315 may al so be offset as
spine pprtipn: 31y @l 3 paippEwingp@tions31R.t Eanh wWingqroatior 31Nis pasitipned along
derstd shel ng: wader . | Qrtion
orroREIANT GFaR L GHAIS! T RGBT ST M YL et 23
that maypriyeahaetaxiendthe pnredength iof thehwingi manifidd i3t o] Altibhgh she spine

. ' ' ' i bone.r eratjop.or. .
pociolS i 80k e AOARERLA o SRR Sl 30y sie of e i
portiong 3pP éxiequabithel sping poition Harmayaleo bt bakéed illestidial BAISS. 6-8,

I I rial. 3 js.attach to the flexible
sl g8 g o) SR ATL Tt 8 e b 519, Th
extra widdth oif ahe bfitie wingarostiése3 1Onhay Be padticarely tkefull & the wing manifold
f. .barrier. 313,, extendi rl:?%}across t he spi ne

. f.1 exi bl . . .
311 is keFe Wied 43 £OLNTEigR Mt pofly THRTT R e hwaling and e wids wing manifold
311 isnatbevrapp@Parouné Iftxelesn Ritdwate@hieRad tose bage (not
Vi Si IH&? in Fl,ﬁe}a), that is disposed adjacent to the .
f PeSaas APTRIEI2 734 gttachieditn the Lexible barir 3ddendseaysooprovided as a
single PRLTtrbatbf thhl ARRARRE etitelsBffee S Hle MeRIVIL BhrrkY 393, extending

erineter .
acrosse:he spine portion 315 and both wing portions 319. The cellular material 327 includes an

attachment surface (not visible in FIG. 6) that is disposed adjacent to the flexible barrier 313,a
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surfaces 330. In one enbodi ment the flexible barrier

313 may be simlar to flexible barrier 213 and incl ude
wa@2do7andsht e backi ng. Wil e an adhesive is a pre¢BUSEA7/006647

nmet hod of attaching the cellular material 327 to the

flexible barrier 313, the flexible barrier 313 and

cellular material 327 could be attached by any ot her

suitabl e attachnment method or |left for the user to

assenble at the site of treatnment. The flexible

barrier 313 and/or flexible backing serve as an

mani &‘i@ﬁfbﬁﬁ@ﬁ |sﬁrf9@ 3 d‘f%q;i?glté ﬁ%%ﬁlﬁéx&%urffacé lLghds liﬁléﬁpyagts perimeter

lquids, alr, ases SREgG58d
sm'chp@ﬁ(m e barri er and flexible backing may not be

S BB B T35 P oder 15

mcluda rarﬂeemblb dgeking h Whilsamadliesive 92 pRferraiPmkied dffatthﬂﬁng the cellular

et Y S bt e B sty Sl oot b materiar 327 cou
be attachad by a6¥ @thepuitdble dachini@l fRY UL R ol thE UsdrQb aklSnble at the site

flexible b er 313. If an integral barrier layer iIs
of trepEmPty; Tt Dbl ST 3 i Figribke baclingsaows 13 &1 irperaeable barrier

to treiBthidsisH SFuids SRING IRRAAY, O, ARChkNGBOT ti Ons as

described previously wth referenceto the flexible
bal Psrembadiment, arfjexiblg barrisgand éllexrbleaba@m;g why nabbgy separately

provilﬁd@o backnaReRLAS hﬁ?@*&l gz}gﬁktggib? eth% E'(fiﬂﬂﬁstngteﬁ%\f émegy have an

yner. An ex anp I cone po
mtegr%khmslammh@oa 8n imperineeblerpadtidny ofihsicelldlec mam:mg BE% The barrier

[ oul d .be not ed
e e TR o S S el 7 B PR ot g, hereby
substituging &chhgﬂeerbldabmmnﬁh?o i Hlam, infelzet IbhiTEr eByiee is @ed with the cellular
es or otherw ge .incor por at es

matehgﬁ 10l 1b%r [ier eng ‘f
e>’<| Barfie VR A TR PYLHOR RY Vies BP@?"@F&BF‘?SCHbed
previvasie vhtkomfaeﬂsﬂd waht ﬂéxiﬂm barfiab3i%: such as Bard 6013

T Ar Ho
B AEk bbbl ol B ooyt such as
siliconk potyinét 1A exarhpledfhlsaithMt 8llicehe bétﬂglne& Mg%k@% RDR6015

ddlng strength and durabllltyto e fle parri er
manujgeiurefl by JNusik fedwolagies ofiGaspinria, Califoraiae At soubdbe heted, however,

that tB& fleRi®le bfkibr 3 LAY 'b@:rnﬁglb %8%88 &ﬁ&g;aﬁf?@"h&&ﬂ» material. If

pore sizes ranging f
the flgxiblapasrier encases qrodhervase mcmpnglees(ar fenibledmarcking, the flexible backing is

prefemﬁ%ﬁa& Wobtla :&51 Lekhi HARIGHEH 5 Barrlfsq & sk 8 LAWY R. Bard of

Texas. The ce l'ar materi al
Tempee AriggnapHoweyer, alrg/ﬂ@tlhbrbabkmg@iﬁ a:bulnl e xﬁa&cefrbﬂi axiyhﬁbcompauble

ﬂemﬂgé g)néhé}f%g ﬂlgﬁ % ﬁa | mg ﬁi}l Sons E{?’haé':kigﬂjé"lr ‘I%fé’ tc’%‘? b%ﬁ“gie barrier 313.

3dn ong eprhodgncmyﬂmenom madmidl 327 @1 opan-deNiateticntdteties
ells flui dI nne t ed j acent
polyeﬁwﬂnlé[}ﬁk tf%/%rfr? gﬁ ﬁ{ porg sizep 6% opg4(§(b pﬁggnﬁt}gn%nén example of
this fpm mayrmtlhde CapeuF onel hﬂnuﬁf:td‘rd‘tﬁb)ﬁ Elinetic&lon®BpBR! Ink! 08%M Antonio,
Texa hgl? cha el s%ﬁ I OWPJT§ gl d conmmuni cati on t’hroughout
§ ekal 12 ey plyp B EAuce folisd mats, Qrany risheshdecompatible
materiad tha prchfl&es fluid communication through a plurality of channels in three dimensions.

The cellular material 327 is primarily an “open cell” material that includes a plurality of
cells fluidly connected to adjacent cells. A plurality of flow channels is formed by and
between the “open cells” of the cellular material 327. The flow channels allow fluid
communication throughout that portion of the cellular material 327 having open cells. The

cells and flow channels may be uniform in shape and size, or may include patterned or random
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cells and fl ow channels may be uniformin shape and

size, or may include patterned or randonvariations in
wabhapao@m size. Variations in shape and si ze PET/URB®07/006647

cells of the cellular material 327 result in

variations in the flow channels, and such

characteristics can be used to alter the flow

characteristics of fluid through the cellular materi al

327. The cellular material 327 may further include

portions that include "closed cells."” These

vananbnﬁsmdehapé hndsipé.| VaSadnstii 8h&R! dndl e SBLE Eélﬂ faﬁg c?]llular material

397 l@t.alnaglu alltg)ﬁ/?of cells,” the mpjority
TESult 1 anafi Rginythe ﬂgéxa@gelﬁmlﬂ(ﬁugh eha.ractehistg}s can be used to alter the
flow ebaaRtastis oF fﬁﬁ@ﬁﬁgug:}{aﬂ ke gﬁﬁlﬁh ent%l ?g‘gc H.g bon\‘llgte%al 327 may

a . barrier |ayer that™ may
furthgr ipgingde porions that igigle ‘&lmetla:r:ll.y” Tiless eldvse‘cBbéll PoMtion® 8§ the cellular

| sed. | [l ul ar materlal

mateﬁﬁlﬁzf}oc%gx;azlsé%%%\mgn%f rtr:lgislg,ﬁ;g nmg*or?ry 8? ‘%ﬂ“ﬁ &gh flpiddy connected to

adjacentdelat &n exanfplceta élﬁgeldgéell jsm-ucfi |Ll§ ?’és@ﬁbé’fﬁﬂﬁfv’e%ls gg:%.?rxer layer that
el lular materia

L e AT (R W M A

selectiiesly disphsadeintthe bsilulamaeslal 32370 Prodint 8R4snSisHOH B fluids through the

Pe“m%%g&‘*% 1D pe U (A SRR abl & materals may
b
i Acheuftbexi lwbhthlBlaﬁHEélﬂmlﬁﬂ%aﬁeglﬁg%% Gd c}%'l%&%l;mct%fmm

actic.acid LA). and
blores%g?%ﬁrlr%m fer ‘5\%{ ‘)dTaé’S 1o fe remdeved fromo atpatient’s hodyofollowing use of
the regudedqme ﬁﬁf@d@ﬁfer}p?fﬁ}égﬁﬁﬁ ?ih gﬁgﬁyﬁ)ﬁ%ﬁﬂlaﬁfé r%nf%gﬁlf-l;ﬂ%mclude

ar nateria

f ibl.e barrier
withopt 5y gticn, drtlyaeric, lsodpf apk o anei/@w)lmgrmmgiycoﬂrc aid (PGA).
on wth t

The polyatdril !
e PSE’ ie bllieieﬂkgfrn?.? 'élr%'o éﬂﬁﬁd@ﬁéﬁ({? ﬁloactir{]#:]o 9%5 Onates, ’p8],yﬁ1marates and

caprale%tppiﬁ aFheHexibledrariers 1t3oaqdrtb¢rmlhumahhtegammaﬁwls@we asa

scaffoRCRIr nelWelBLBWIR o out Jimtatiaq
a Ccal ¢l im pho3 p?]dg?e co%‘ffggen&g’ﬁﬁﬁ’a@g u&dr‘&ICORVH‘FBQ?W“h the
exiblg harriers} 3, ﬁgxibtfrﬂmokmg 327, pndroeselbdarahhtedsid17 to promﬁte cell-growth.

th ffold t | 1
Smtab'i@%c%f%ﬁ&/%xla‘gf rac ?fg}g\fttq g Scﬁp&%atgghn?:gﬁ{drgphggmte ppllagen

u@gduprchex}ua;mttﬂ& cmbuatéwée Rstbsded alBg?
323 pan dS |es at ?;? Iggé fals rl}’referably, the

h rcuat.e cha
scaffo]}éq ﬁlgﬂegilaf wel%ﬁ veear Ol Erécq%@@eg h.kghe@gtgnéoﬂgilr) very
t Alred i dl-pregsusd dativesy bk @aln g¢p |
is atta i%Z’t ﬁ@% cals ¥ f a (gsgtl(}r{l}?a‘?l %ﬁ%tl{ﬂéé?‘{lrg m& %[}é&el 323 and
qliec n%abe %egg e3”13 dc@cgggquesguwedqlwer}ytuba Bé1 Bkl also be
attacheday) thecelldlachagritD3 Nk 32
d-py essur e del | vgﬁémt%uc%% gﬁg‘ﬁ? ngFﬁlglé}sglgte&mi?%?%emg
PYCSEH{3 ?ﬁlq: {eggcgi[gregfurg dglivary tubenift Ighay he attadhed :Mdm]s'l tie kéllulbOmaterial
327. ThbeedlicelgreRuid Y
be eI |e\(er zﬁtrﬁbe dﬁﬁﬁ%bgggggﬁl?%ﬁed& Stch’ ?4 ‘%Stafend of the
tube 3 ﬂ]p,dégalgn'giqesﬂi?ﬁddeﬁléd 5afTha mgdtmed-lpi:esah&rdtliklb@ tube 341
b 635%?6& fier | ocat ed
e ?%g o oy deb iR BB GHER d anf P o e
chann Eahué isapretes ahly dadate8Dappratienatiily miaway arongehébm%gitadmal length of
the arcii ape. by cuttin
e RS LSRRI 1T B Bt SYRLAD IR Y PULLND Ly

cutting ﬁlpehg[by 3¢9 @joxmgplaas tltao 1§f drienteabigsd ?idh ﬁgiet}aeg@ d@éreE?ﬁ) the
e al so be round
longltu&ﬁﬁ]QFa;g{? éa}h\/\y}hg %ﬁgf Vﬂu the orlggg may also be round, the elhptxcal shape of

the orifice increases fluid communication with the flow channels in the cellular material 327.
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the orifice increases fluid conmunication with the

flow channels in the cellular material 327.1n one
weedwodogsemt , t he reduced-pressure delivery tubePCBUS2008906647

al so include vent openings, or vent orifices (not

shown) simlar to vent openings 251 of FIG 5. The

vent openings are positioned along the tube 341 as

either an alternative to the distal orifice 343 or in

addition to the distal orifice 343 to further increase

fluid conmuni cati on between the reducedpressure

delni arergmbadimesy tharedutdieprebsave ENARRE hibe 333 rﬂéﬁé{l&? Hei¥de vent
may

ure delivery tube

3 ' .t.h d
open?)%icc;ﬂ ‘l%‘flg Onhagsa(lrngﬂ é%g’\’{ﬁ;?ggﬁﬁ&f’t"i%h"mgséﬂl A dilGuli Thk vent

be positione
openingp grehpasitidrive abomg ik euld BIING] eihd | : :
additiBV%o 96 BRSh L neﬂ | ong .t he ent ?%n (E)engjflt%‘ﬁerl ﬁé\% Mﬁ%apﬁce 343 orin
it e B30l ritice pad F%Fq’réizsmcrﬁfasgayict ¢onednivation bétateen the reduced-
pressuealelwdtcrtie R 284 i ASK u 4 cupi e e
ressCLi e _arc ate channelggé:g%&%éllﬁ% zg:sag%g?ougfyi #Jegﬁrégeéi;%erﬁguced'
pressyie ix‘b’ﬁ’? fich! ot beapasitianed dlangromiya pattioaroflihé WegRudinal length of
the artlifte cHighe$ 423 a8y E .s occurs through the
ofethevenf openi gég’ Pr{ée efggﬁ%&}?ﬁgggﬁ?‘lﬁ@o% (Gife lppgitudinal length
FATEqte fhanngl 328 .+ Haositioned et that the refcm&a@@deseﬁ&%ﬁggry tube 341

, | wl I.al 327
et . o gl 826 The ol RGEH 4 ey bepebetimn thatal nuid

commyniqaien betwesnzthe trettect4 1dnd38 flowychshAgll Yedifs ﬁ%@%qmg veft openi
t ' jer. 3 f the reduced-pressure PERITES.
@’?e_ffefa%y, %ﬁggaﬁﬁr rlngteg%jlgﬁ%fl ¥ierlays Mdigwpqoptagtﬁ the reduced-pressure

del i ver

deli !
elivegy tubgdist 1t The quilipwinmdterid] 32HnH K\t SHa %‘gletrg&?riglegzpr}gssure

deli -3 rial, 327 nma | so be connecte
© weg%{;dr?g 381, BFe csflular magerial 375 greay simplrir abtacBadbtel the fleatble barrier

313. Hitkarediicedrpreasias deBvap anued4 132 ogiﬁﬁherg%ﬁltﬁ%ttit 8&9te§%err]1ds toa

cyt d- del i be 34
e A TRl Bhane] 32,iBp gobulbemotial 271 ray alsociainneciod o the

spine purtiri 345 ofthe fleabRHaraér A 30k TR, Siife g%ccgtatlgtecgtaﬁxgeﬁ 323 that does

41. . The prqQximal orifice 355 1s configur
not coffiajr th fF%%ﬁ@'éHﬁ?Sé?s%ﬁléfegb@beéﬁlm ch is described in
nDhieredated-bredilre Weld & e to FIG 9. The |
) m{gﬁq&ggeg- rgrssure del i@&%?ﬂbﬁﬁ mlcﬁdﬁwﬂ’é?’iéﬂla#ﬁnﬁce-”ﬁata
prox ! O thg b PtibleThe proximakonifies3 I5iseOnfiQire@ &5 SREEWRN a reduced-
t he reduced- pressure

u&% i i . .f
e PSSR MUY Bl Rl SHUSSS Dol 6

elivery tube
reduce eSS uEFedativienctibp 34V iibustdate dvin (IGSE 6 % 8Pk ed 6015'aQinglB1umen, or
rovi des separ at e ’

& f. i.nle lumen tube p
passag pwgﬁgf'%f Bi; g?%%’mnlp"“’m svehdpbihe %‘f%ééwr%%ﬁerep#eéiwmube Ad1 to include
multiplgdumpas $Wdﬂowm&}ﬂbeﬁdﬁeﬁby§g9§wﬂ#}ﬁfer§ﬁ§e B U8, s ofa

ulti vi ous scriboed. ITnese separate patns

rr; ﬂ:lplgpéiﬁiﬁ ?‘%%%ﬁﬁi{ld%f g%&arq}% pﬁ% of flugl Funmpagatienibétyeen the proximal end
o1 the redyrgdatressuubéaliveay tubg 3311 Rgh ﬁlélhgfgm ;IBPEE ST -
These s Q&H}éni L& ; h the flow Cﬁl;ér)‘ﬁoel S etlsg?% nglr(])tugltyﬁfeég']bed.

% ate Opag% of} ng:l?ggamﬁpfgw@f dlsp ibe providgrbly sdpasatd filbes having

single qutiplmmstﬁh@caﬁxhﬂﬁﬁ&k@vaitﬁft?g REwhlhgsenL i nvention
Ivery tube 373 having

Rag! udei ? (ﬁgd ced pressure de

Refernng fo FI ptgf} &hd 8Bz seduced préissitre Idebvety 3pparatusiziye according to

the principdesaeftthe pREEAYiRvEIRIdnARENAL Lhe extenst o i

extonsi B0 L5 5 D Tl o DA RSP ke 73 having an
1 ROTHQR 345 at a distaliend 373 @ thedreduced pressure delivery tube 373. The

extension portion 375 is preferably arcuately shaped to match the curvature of the reduced

pressure delivery tube 373. The extension portion 375 may be formed by removing a portion

of the reduced pressure delivery tube 373 at the distal end 377, thereby forming a cut-out 381
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pressure delivery tube 373. The extension portion 375

may be forned by renoving a portion of the reduced
wEe@3amseo del i very tube 373 at the distal end BFWPS2007/006647

thereby formng a cut-out 38lhaving a shoul der 383. A

plurality of projections 385 is disposed on an inner

surface 387 of the reduced pressure delivery tube 373

to forma plurality of flow channels 391 between the

proj ections 385. The projections 385 may be simlar in

si ze, shape, and spacing as the projections described

having 3 phoudder383c e\ pur&litES S pioibetiohd s r
the réiﬁxlcia Y (f)fe\é s ,ﬁg gla%.at us 37&153 ! tgaﬂ iC S IB g_érj%sgsg ?toglﬁqéger surface 387 of
“applyfng redt LY B3R o fogmaniuraligepfflowichgnnels39icbetween the
projeotionsaifite CTh dcHBHESSS hal bar, ej .
. recei ved .vvievpﬁioj ct e cut- oztbéggrllg%ﬁ?kgggzﬁén ag?, Afl{eagsé’gff?,g as the
ro e(gtl %5 [g Jl
ProJegRePse f’i‘li"?ﬁitg‘@l reerrRe f9 HGS.rg5 e Theptdased presiere deli$et§ apparatus
371 it patticaRylyQitbd et ure, delivery .
%&Q,ar atus 371, Re%gp}rhixgn g&g‘g&ﬁ? @Q&g? §°aarfde'if§8’éeda elsyeon
conn F\?’é?‘iﬁsé}bﬂiﬂ%?%blﬁ afibedignecaived withivethztdueout 881 CEfaments,
tendopk,ee9lbagilded i - d ri.oed herein is used
L ghety b b PRRI b AE i fhoh o dpsfronted by reduced
pressyre deljxeryj apparghss 3&luch as a human bone 415 of a
PR df8ing G te bone tissue grow h,
t educed gﬁ ress U?’Z{?%dég%déﬁﬁ%?%ﬁ? hCTE ApParafyp gé?s §ingijas to the other
reduced, peesgjre deliverygppamusentdedrived herdid & Q@éd"foeaptpﬁ( a reduced pressure
I S

i ' Ol ot her bone defects. |
tlssue?&% trH@Atqg a thsid “éé}gét ‘}112’{’ S?(g’tﬂf %E%rt?r‘bli ofsapatient. When used to

urt her believe

t j ' i
promate banertissuergrywiie rethiedd peeskiiR tiRME ﬁ%¥§t{%m&é§%ﬁs{eothe rate of healing

AR e Y ltitjis. The therapy may further
as:""‘?ﬁetgr easg fﬁaS@é?’i “BYAR, 418Pid; oy ether hpneaiefasty. it is further believed that
reducegd ppricesuire) §sSue QrBaBE MRS BShsed 15l : uced pressure. .
therapgo/inslgu rest nenf may be ug%g tcl)llE gt)dgéd-eéon W&BF@Q/Sgeomy‘ﬁms' The
SEO ﬁ'}r&ﬁf ¢ P Orincreassdpealizedibope densitientinlpatisntd siffering from

osteopiongisa nFiniallk e@ud &t i ' i on_devi ces. ]
oseoinRel SETing still ,eE?rFI G és,%?ﬁéétﬁe%’t%g %5ru§§§§’r eed and improve

e AkRs ?Ag%tﬂwatcu@mS punbl asd implaat| ket ippRSR4H8d fixation
devicegel i very tube 419 having a proximal end 421 fluidly

cg%ect ed to a reduced pressure source 427. The

r

Birg $HbOSKIG 95 therredudtdpresuse: mmrwédppapafu@& elncludes a

uced pressure

reduced §)tb&8rd &@fvelé)sgilgt@ gﬁg l{%vﬁgragﬁg%%{:ﬂ gna érai é]é;éldlpj coBBgpted to a reduced

to the tissu
PIeSSURFSNOTRer427: (e redacedimutessupd souadd 427 ifa JunYoCR3 WBL Sdevice that is

ressure_deli very

Capabl B P s Y PR B0 B0 e iroueh Mavsdutcstpressure

appara

deliveryitube 44%andsa pluralitlof StoecayinSls AS40aftd G i Wi '
deliverPa gg}gn{sqﬁlfc%j pgr.ess ure gel ivery a tadpg%tlgﬂstﬁefre?gééd pidSsure
L g;g Pacent the YHPEYRE Teduced pressusgip ghe tissue bits 4 phistdccothplished by
placingethanyihg portionk e shaVedeid ke dsife d ek s 4 9ynd -
site 41 3"Q+lﬁ|clgef ct 429 in et he dggﬁeﬂﬁel%glﬂ)%ﬂg%rped uc%é?{)?‘ﬁggﬂ&éhe tissue
det Afdﬂ%r [ \éh 8 : clagexampyle AXplvRs wiappingahé wulo:g‘ portions aro(tjmd a void
efect inthabemi$ly, TRSRY Mben t aneous i nserted, .
ercutah 8 i educed- pressur ehg(%ehl PVery ?ﬁ%@%i@?@mﬁ%g Dayhesurgically or
P ' eI waertedh oWden Rewutanepesly mwerted,ahe sdikdédiptdidiire delivery tube
413 is prefeedbIiSritd S a befifUfis@lioh MeR .6 gérietrates the skin tissue of the

patient.

The application of reduced pressure tissue treatment typically generates granulation
tissue in the area surrounding the tissue site 413. Granulation tissue is a common tissue that

often forms prior to tissue repair in the body. Under normal circumstances, granulation tissue
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The application of reduced pressure tissue treatnent
typically generates granulation tissue in the area

W@ 007006500 Ng the tissue site 413. G anul ati on PCHEEM0T/806647
a common tissue that often fornms prior to tissue
repair in the body. Under normal circunstances,
granul ation tissuemay formin response to a foreign
body or during wound healing. Ganulation tissue
typically serves as a scaffold for healthy replacenent
tissue and further results in the devel opnent of sone

may ot intre§oiRe t&h ?6]:@1% Yoy o idﬁﬁﬁg wotnf h%@lkx%’ﬁﬂ Granﬂal,tllon tissue typically

vascul ari zed, and the increased growt
Sserveg@s ?ﬁeaﬁﬁ?@rfpyh%%upﬁwmtttusmd fnrﬂld!rereplltssarthede)felopment of

r h.at th
somel oGP R ERMAorDE BIP R AN sy SRSl RN d 1B1reb erovwt and
growthetate el the thighdy %Sm&mgzed elssueundhg/ presenve of eeturtd predbsePromotes new

¢ el s of the reduced pressure
1ssue§%@v&tgra{ﬁ§nsg.r9%l “11. The fluid delivery tube 431

i rR¢fﬂd‘mg anlprodxma a €t déRehnitbeids 1 fnhayi vl ﬂuﬂﬁn&ﬁﬁfegﬂd at a distal
urce 433. |f the fluid belng

fl
R S ERTINCAR TR NIRRT X —
tube 48 lefnehalek W proital 864 532 taf is haaly43dnsanak) z?ﬂﬁfd id delivery source 433.

f ring, particles at least as small as 0.22
If the gl B Wereddp dhesiesne Fiis s ain ghadir is praferatly fidiarestbyondilter 434

capatﬂé offilteifg bArdicles 26 k@stSdststnaflled 0. %ﬁﬁ&@}deﬁd"ﬂgﬁl L%F?tﬁnhze the air.

Th $¥e site. 413 is | ocated beneath e surface
€ ‘%‘i{? ctio qf iy dp thgtissug site 41 3. especialljowbien thei tisaye sitf 41 This located

benedth SfUirfict 8f ﬁi%%klﬂ kel rﬁ&i’éaéx@ Wﬁ'cﬁﬂatg {i 9¥a§ﬁ‘a§g‘ A& bt%e Hi%le site 413,

obstruction of th e re ressure I Ver
therebpredpeinger pesventing obsmctm»apfdmjreﬁuazudoprdsmamlwespmeu9 The

I [ er, flui.ds.to
fluid &agfeﬁ) gus%e@él fa?lg qﬁ"f@ ﬁ@l né'? ué. ngg%;31 t 50 bR ysgdite intrggluce other
fluidsgpithe tissue rs;ta|41aganmdu@wahuut\tmaduoagmnmnbacteﬁﬁl agghQwh Bntiviral

agent p{]&(ﬁ" %%q%%%%&gegn g%eé1r 4 'at I agﬁmpti L{é,ﬂq eg?é‘npes{lcally active agents.

When peseutamehustyniasdrted] thecihlid wenverwﬁ&- 4R N5 ipPefBFBiLimbited through a
l e insertion sheath that

alanserted t h a ster
sterile m% r%xpgtsg%aq{x gléa? gﬁﬁnﬁra@sstba ékjgftlquxpeo F patient. A pressure
SenpREsE3 sermay 485 nRR HeatYeyabhP B&ﬁfét:f%@l th ﬂhé ﬁﬁdfdegb&y tube 431 to

e e 43.1to indicate whet her t
indicafS e e HBad ASHVary thicH s @coRuded witbcdoast opether bodily fluids. The
pressue@Senspr BB 5linthy beldjRrdbif E&%{e%teﬁefa ] ﬂﬁiﬁ%eﬁén?s%u&%eﬁ{ﬁb oYprovide

p dbc nnected to the fluid delivery source 0 provi
cedbyq gicthg gmopat of ﬂl@dmmnceéﬁo tHeutisgué siter 4lduisedntrollédieA check

valve (ﬂo’i%ﬂ@wﬁ) ﬁﬁy@s% YeSopeRHlY Q%Arfegted% 9{1&?&%&' ent%hc;ﬂgﬁ: flpid delivery tube

hown) nay al so be “operab connec near
431 toema““d?t bigqd en qther tmllwhngs frgmeemernng the fiuix deliveby et 431.

th |
OTHQ h&?@h&%’c E)thlﬁ gg g&{ o rﬁ%%{ﬁ 5{'](29 pﬂ%{éeg%gorﬁ&g(‘;ﬁd\ép?ﬁ%/sw delivery
tube 4,59 gml dlavipd ds;ll\feeyd tubedBp nmess be &odﬁiplmhéd/uiwﬁlanﬁé&faﬁﬁerent ways,

mcludfrl&%gt &f#xjov "C#l?%é Whe1et A tn?t%(rﬂ 6 rgg gﬁ)r?)\flglﬁlﬁ With reference to

FIG 4B. # perlsen ofiuidinary lqhilﬂrintthkbﬁt aill daf:b@mmﬂatﬁﬁ@yéx@aﬁsl Yalves, and other
rson of ordlnary ski |

Compo:MﬁI’l{;ﬁgsoclj?teequhttsg gg&qéf‘?g/eﬂ:]g@f:ﬁﬁé cgpidalsosbe vgp\aa;lg assocxated with
a part1anidr hinfiey inchepAveed freasife lﬁbﬁ%@? tlYBetéﬂl9t 1?|§ nfxﬁlH'-IQmen n tubg is used. It is

tube 431 could also be simlarly assoc
prefeni?ﬁttﬁat any lumen or tube that fluidly communicates with the tissue site be coated with

an anti-coagulent to prevent a build-up of bodily fluids or blood within the lumen or tube.

)
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a particular lumen in the reduced pressure delivery
tube 419 if a multi-lunmen tube is used. It is
w@e@iaoesed t hat any |umen or tube that fl uidl yPCT/US2007/006647
conmuni cates with the tissue site be coated with an
anti-coagulent to prevent a build-up of bodily fluids
or blood within the lunen or tube. O her coatings that
may coat the lumens or tubes include w thout
limtation heparin, anti coagul ants, anti-fbrinogens,
anti -adherents, anti-thronbnogens, and hydrophilic

Othegenatings that Refysroat thg lumefs 6SubddindRide LRBoP AR fos HQﬁMh’n, anti-

pesi kive effects of reduced pressure tissue
coag {0 AL b Rosema - efhertsin, G- hiogatinogems, anhydrophilic coatings

paReferritgato RIGH. 104194 ﬂﬁﬁg% Hisgsglgy&glﬁh% gg%ﬁge Effgé’% g?gqt%cm?%pressure

. lied to the craniumq I'ts
tlssueI %UQPP%WBCI&)?PIHWO @Péwlﬁﬁuﬁn én pa¢ particalar twst, rdheed pressure tissue
treatnsgag Ovalsia pHORISthe fordriGm! r . i scover the effect

g 2b T eolljlgle)d pr esslfrre t] sogééev%@gg?lsﬁgsnt? d%ﬁer?“é’beoﬁtﬁ effert oprgoe growth
and repsneRefiert Tha specifinjganly of thetthe: voeram disvovdd eheeéfRe bt Rduced pressure

tissuertRAHasEt .q reat ment _on rabbits havin
Tt cal o et apub? B ek EFER BF i lo Wk roniben. e et of reduced
pressiye tissyeigeaimenbdn wbbitshowing atitiviliszy ®fede6n BeSranitimn, taﬁ% the effect

£ usih t treat critical-size defects on .
of usi c% g%fﬂﬁ‘ﬁlﬁ égﬁ{l}ewglﬁl? reg uf:%cgﬁeﬁﬂu% Fsusdesatment to treplegritisal-size defects

on the-graminms Bhespectie st motdeo! dabh@nler J¥@abif | i

1. Protocol 4 No defect on cranium redruce% prse%gﬁgﬂga%elowmi‘able
tissue treatnent (RPTT) applied through cellular foam

No. of RabbitFoan) onPrefocef | ntact periosteumfor 6 days
f 81 | owed| By defet Gh@thitrhbrdRcdiPhEETre A tisiest @8 -
cr ani um | thebig el i RORIFERR) of 14 GFipls eé’n%ﬁ?;mnf:f 6 o
Lt act geﬁmwymm%ﬁ@ﬁw'h QLT or ys
8! T 'owed Ky defdee 8h Adikth SN T IR S mnnes d :
critical -sdriRtcdef fthodd SS - "E’ggf) %Plgg on top of intact

M SPTTIRb e HL har

pl aced omdgefgct; one critical-size %l by immediate tissue
AT CTum n—defect: 24 hours

X fftold-ptaced—in ot
RPTT apql drgiifﬂ-giéa asl‘;‘ ?{fg?% W} S??ngggégﬁ eﬁaﬁcvggtplqce@ég@fect; 4
post - SUTlGAT ¥, ﬁpé%’ glf. _CH%% R terscaffeld placed in defect; 24
sy eysaat el Ldd : gelsRts; Bsietharvask? weeks post-surgery
cf i ti cal| QodT éa? §gle 7H5Ch Wathy stalnlessyster)sheeen phacad ool dfect; one
pl aced i rh élg e &Cm{ﬂl galqmqq-plawhat@d;caﬁﬁolﬂqﬂiced in defect; 24
tetects:-PLERET applied tojboth defestsprisque barvpst 12 Wweélaepost-surgery
&iiical _ng}wtﬂ.'@;-é@p defechwith staimlesssstet] setees piazed on defect; one
ol aced ¢ t%l:p ?lé,%%e: defget with eqleinm phaosphate fseaffoldipldted in defect; 6 days
ek -uml pHoshaRRlied eqipstisode harvess DowsekshodBdtigery
deTT applQFritisabsign daetiowith stainlesamedl acreen blacedBR €efect; one
post - suf GEFgalsiEs eferti witledlcioiphatphate scaffdlh placed in defect; 6 days
tainles ;_5-.-‘: te dpthydedonts) tissucledreast ;12 ks ost-surery’
&itica que tigak-size defictthwith kiainlessibees pEras Fplkét 6P UEect: one
pl aced | pritiedleite defeatayith calcium phosphate scaffold placed in defec;t' no
RPTT fq.)plied (control); tissue harvest 2 weeks post-surgery ,
4 Ope': cntlf:al-size defezct with stainless-steel screen placed on defect; one
f{r}it}?I;81zleiecfffect thh.cillcmm phosphate scaffold placed in defect; no
pp (control); tissue harvest 12 weeks post-surgery

4 Native control (no surgery; no RPTT)
4 Sham surgery (no defects, no RPTT); tissue harvest 6 days post-surgery

Table 1: Testing Protocol
Critical-size defects are defects in a tissue (e.g. the cranium), the size of which is large

enough that the defect will not heal solely by in-life recovery. For rabbits, boring a full-
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RPTT applied to both defects; tissue harvest 12 weeks

post-surgery 4 One critical-size defect with
WQr@nbesss- st eel screen placed on defect; one PCT/US2007/006647

critical-size defect with cal cium phosphate scaffold

pl aced in defect; no RPTT applied (control); tissue

harvest 2 weeks post-surgery 4 One critical-size

defect with stainless-steel screen placed on defect;

one critical-size defect with cal ci um phosphat e

scaffold placed in defect; no RPTT applied (control);

thickhessshede Haowgsth J;Zaﬂmkﬁatnga v
%g%‘ yrge e RPTT) 4 Sh afr’n ‘?ﬁf“&’%% [(1; gfcga‘?%} Efdutes a critical-

size ) ﬂ??%‘yéﬂ'é‘“harvest 6 days post-surgery Table 1:
TeRéfeﬁﬁhﬂh@E@ﬁ@clanll& 't@ ?’iGsiﬁz %hlﬁiﬁgﬁ)% cal ?erc \ngq %&%%t Bbit Cranium having

a tissue (e.g. the cra
naive, ypdamaged hometis, g{ustratgdd aﬂngcbpnwlbsuenﬁth&laahlm IsedoYored magenta, the

feal v r bo | Lthjickness
surrohfg?lélgtsﬁi;t 513919—: @[—% Ca'rx:lg r'fllléu ﬁt&?ﬂ&fperg)sgaﬁglsi\l@ FSd sysHaw asterisks.
In FIGK 1§ thmtémt wreates iHustratdd Hibsirethdabphitatidh df'?f@duced pressure tissue

treatdrxérﬁ% ﬁefo?lggc gﬁorr%gecggtp 3" LGl léﬁlt hﬁi’: lqggq angl mteum are

|sto oglica
VlSlb]Gn@Rﬂ‘@ngr bﬁglﬂnuhtlbh kivsuiertaiks elévelbrﬂﬁ‘i bR G 13548 rbif d8nium is
t he surroundi ng sof t

1llust&'i&f]f'o'1‘l erln% %1% a%hEcqtﬁ,glgqeég&cegﬂarﬁépqed@%ﬁﬁq@ent for 6 days and

I SSsue

folloxmtghy ughieditdissyie hhAsa SEIRY m%ﬁ)%ldaﬂ‘ sé:clt@n o}‘ ]FIGt 0% s characterized by

| owi ng t

thedeaeEbi t%{grgni ufrg is illustrated fo
TR CoRCHoopg %W@S%r@e graaylagion rteatemsﬂte Bane tisue is
hlghl‘ghw Hw&éll@w&bt&i/slds ”‘m@[@t ?3 tﬂlleslgﬂﬁlt Iaﬂ';nYlﬁﬁtl 11 ‘g'ﬁtﬁﬁ gelll%‘ﬁmg the

avoli grﬂg@t um are visible, a layer o
pp 1ctapggl9 BIRSFYB digsug qqeqtmglt fop6 dtahsfqlhnb\tadtbymmnedime tissue
harveits THel nést bateSthdf flrl oM iBPark %xﬁgp?h;fgmgtﬁgog%ﬁl %g%ga%aex%ﬁ of bone tissue

d 1 ressure ti ssue treatnent fo
CVEIYRMERi 1B rePORsSsiodedugedaressumiitisshé seatmegt isalers siedil o eHe histological

aldnice &Q@; t he devel opnment, of _ new
:zpe bone 0t¥ .ggféﬁ‘é un ‘%yl %é%?ﬂg Nl §na[91"8ﬂe%ﬁtn uadergoingyery rapid growth
?gl%@m!é"?@ehl ghl i ght ed by ye: : ovvt ?s: :(rjl fs(l;lsl OI nn
ilus W ng
er;lﬁ? nm? %&?&a“ ?f?éﬂ? jgs%ﬁ"éfatlp qtographs andrbistological

the a I ca
SeCthlifbiireeﬁdﬁg@ed‘ showing theyyrocediel aiid&e&dl&%ﬁe&l%& %?éslsur-gr{fass?e treatment
eum are Vvisib hi st ol ogi ca

on a rdbbif &Qﬁﬁmaﬂavfuﬁ)%%%tggqﬁ-s& fefts, e‘inc}“aﬁiélllfl q f@ bgm@@ 1§ glustrated on

appear ance o
WthhrfwdmmabsmsdefEEtstHaﬁé béer EreattdE The FAI-UGEVheSL @dxé‘arl-slz% defects are
appro;&j*{m!]' %ol ogﬂg1 t?lﬁear ance of bone devel opnent

ver Steh Jpt BIG. 4 fcrestaisiass-stest screemphad @en\pidced over
one ofahdcﬁﬁm-&iztel defectd, a08W dARiem | s
cec c c&rl i caléj!5 t 0. F1 GS. dié_l4 19, o ggé’% #gﬂﬂp‘{ %asrbaeﬁﬂé’laﬁﬁﬁ within the

an:%) Y ¥e°§ek’( FXhdl65p seduced prassire dls&tmuan@ehhq)paratus similar to
those WSQ@WE@&AQQ QSé'Cﬁ%Lg PE’ ﬁﬁu&&ﬁf&%ﬁr@ i (? E{rl “&aéTSI%ﬁ (geéects The

?at ment on a rabbit “crani avin
am"““&@ Bresgure pappligddo ergh dafectivhs 126 rmami Hgga@gd presisics. aTBSreduced

pressuffvas applied according to one of the protocols listed in Table 1. In FIG. 17, a

histological section of cranium following six-day reduced pressure tissue treatment and twelve
week post-surgery harvest is illustrated. The section illustrated includes calcium phosphate
scaffold, which is indicated by red arrows. The application of reduced pressure tissue
treatment resulted in the significant growth of new bone tissue, which is highlighted in FIG. 17
by yellow asterisks. The amount of bone growth is significantly greater than in critical-size
defects containing identical calcium phosphate scaffolds but which were not treated with
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which two critical-size defects have been created. The

full-thickness critical-size defects are approxi mately
wa2omrdseo di anmeter. In FIG 15, a stainl ess- stPelr/US2007/006647

screen has been placed over one of the critical-size

defects, and a cal ci um phosphate scaffold has been

pl aced within the second critical-size defect. In FIG

16, a reduced pressure tissue treatnent apparatus

simlar to those described herein is used to apply

reduced pressure to the critical-size defects. The

reducwptéﬁim@ﬁlsﬁieeﬁ%ﬁma Piid ggsuc e ﬁ%ﬂgg&rseﬁgreviﬁgy b%gﬁ'ggﬂold level or

gau ge pressure. The r pre e Was
d“fatlae ©b ther ‘T‘@’ requispd taoglicitrepielific aewi-borid resmuse. nEﬁ'faﬁis @f teduced pressure

tlssue;tﬁ:aﬁl&\it atd moRt %ﬁ‘oﬁbﬁ&%ﬂg}gg{ SEhAA ¢ {lec(f % Weeks post-surgery,

| 1owing six-day re essure |ssue rea
indicating thewedueed\presyge gsswmegengnthmtmtesta dascadk lofi siolegiedl. events leading

to emﬁ&éﬁ%ﬁﬂ%bkhé@%&ﬁé?d i ncl udes cal ci um phosphat e

scar hat cat ed by red arrows. The
agpiucghslzg defebtsroesered dviftt stainldse stetbsereent (BRG.BY) but without scaffold

ni fi can ro f new bone tissue,
materfmﬁﬁwﬁxte%gf%c s%{ve% g)g a-gnim 0911;9\{\43 ltsélplpgﬂﬂlwe bonggrowth. These
data himmganﬁumdvamag@ ofargappbbpriate sed il itatl laid ML sBhve effect of
an in ect.s cont ai ni ng i dent'i cal

t | - de
ek B GGl Sh e Seber ComLATLg el s

18 and 9,hudidgesths r@f@édfﬂﬂ&ﬁ‘lleﬁ Séiﬁléa[-?&ﬁ @Eﬁ%ts afb HﬁTS ated fo lowmg six days
FreqQRSEr VAt i On Su%reest s there ma hres eve
° PO Hssus degiment.c HIGy Kyl tf@ﬂ% thetdeﬁeqb twb weieks post-surgery and

indicaft8 \$oRRIRW BSRONGBsitibh vaffis t&f cﬁﬁg r%ﬁ%rs%'utc{u%es of the scaffold

tment_ are nost pronounce ecCl

is still @éﬂqa eatt BIG. 119 %@kgesp@g tdefagt gzequq: wen]ds pm;t surgettynend shows almost
complét@%ﬁﬁgg Bf ﬁr%%‘fftfcaf 55§ P@fe&r a%%lt élgxlﬁé q%% Pﬁﬁ’?.%ﬁnw scaffold

of Dbi ol ogical events [eadi ng
architeghize gy &0 tisspeunteg@tion] icainews tzcmecfefrmtcm wilviartke sodffold matrix.

FIG |1 b ffold
PRI, PICE 0. JHARPT plchiy Al ooy sPind epoctiohng 614
embodjgnent ¢ff the pedsentcywbdion dplivetstreduded peesdaiedisthdbatht fohﬁtlssue site

ffold |
R AT R -

721. ’Rm eanfdla |de1hvér§y€tgusem 10fhaf rba aldafle@ior BhndiAs haY H%Q%clu&é‘ features
gr aphs_of scaffold-fill

. .18 9,
such ag % G&%e‘&% g 3’8% &Bf‘ré SWiEe /27 st plewdhe sanifalddsliviey tube 721 to

be guidtalyts thé usmwedwr P eient :hﬁisdi?echﬁﬁ R E@‘émdﬁvﬁe 7?8/ and the
mamfock trat _}?g def ect two, weeks post-su
1P RvErs duteg Man parromdFhsd by Gﬁm&enﬁbwomsﬂtrasound fluoroscopy,

auscultatieh,f gl shtiohh6r & %éﬂs&&ﬁl&qyz’a[l&aﬁfm {ﬁ{%ﬁmg]ﬁ? fl'ﬁl: gman? old delivery

tub still evident. 19 illustrates t
e T2ldsipsoyided ""SIEﬁf@'étPI}eC&lﬁh’ inparhe redused pressm'p delieeri apbaragls to the

tissue s‘i’tfe 1R 1GhE phttd - O;fi:?élﬁ&t{ oﬂ?lgc eﬁlt%ﬁr r%mﬁci gﬁlévery tube 721 is

of the primary sc ar ch urebl
preferaplyt ingertad through asstenilevingeotion ﬂmatlﬁtﬂlaopemtrhies the dkén tissue of the
patientscaffol d matrix. Referring to FIG 20, a reduced

pressure delivery system 711 according to an

dni5¥di 2the Ghsuetsete 71 8 smritiddsrbom tisare Afddenes ﬁaeﬁew:eﬁon a bone

753 of BESRUEE TR A L R bl hihichs s 73

and any $€(ft ums 739Imn‘ofmdhdg dal lbomr'MBt UReprédibusly digulsial ﬁﬁel tisue site 713
an

1 e.a_ catheter or cannula
may als%elh%;lYlgg Bl?f é?e or}:ansue including without limitation adxpose t1ssu>e/, muscle
tissue, neural tissue, dermal tissue, vascular tissue, connective tissue, cartilage, tendons, or

ligaments.
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such as a steering unit 725 and a guide wire 727 that
allow the manifold delivery tube 721 to be guided to

wo b@7ioessue site 713. Placenment and directi on PET/URM07/006647
guide wire 727 and the manifold delivery tube 721 may
be acconpl i shed by using endoscopy, ultrasound,
fluoroscopy, auscultation, palpation, or any other
suitabl e | ocalization technique. The manifold delivery
tube 721 is provided to percutaneously insert a
reduced pressure delivery apparatus to the tissue site
7 Re:fofringfte RIGS! 2Dand Wehe pefuebd BRAOHS Lc)l?él)}belﬁzgg%tt@%g 141§ further

- mani f.ql d delivery tube 721 is prefera
Hlustza ng}‘? it delivers ube 7 may daleda htapersdrbistalnds748hte ease

insertidi thrduighIHe pofierdtiRarpayi i 0 e lissue
site 7% i ncl udes bone fimsdssho'g[lt é%}lgg?e’%'t Tgé Farpg{:etdffflgmﬁ’fl 743 may
furtheg be copfigured 40 flgx radially autiweand to Atheperppsitivncbudk thateie/inner diameter
of theldifi8l ehdl7435wi t g he patient's skin 735 .
"an d any 303?‘?, b{tmi%giseusgﬂs/%gﬁ @5?‘:‘1‘85%‘%? i °OF BEalss ﬂ@“?‘gg Inngg diameter at
other ppitipns gf e teibe Z2ks &l optrepositisuief thi destAlk3d T4 ibdRmatically

illusﬁb{éa!iH@?G?@ngﬁapcﬁ{entl )€ -9 tissue, | ncl udi ng wi t hout
limtation adipose t1Ssu€&, nuscle tissue, neural
t iThs meanifbdd delivery swh;aefzz C}Vﬁmﬁeﬂ i&l‘:llu_tié§§ p@stsag%@em ¥8uhich a reduced
: a endons, or. liganents. Referring to
pressisy Bghery GBpdignd T, HEP S o a R HelvoBH 3pPasesu® a8 containe.
The reziugad pressure tlalivery lapparatat76d indih€es Pa:fiBlebatkeld 78" Md/or cellular
material 087 gxgn]ilaﬁ‘% i nal ”c?ﬁ g t,%pe; ed distal end 743 to ease
Y i nsertion t ﬂ@ﬁéﬁs g4 yath refprencedp FAGS36-8a khedfixible barrier 765
and/ort Gedlulne nTRErial T it pRFERBYoBER e
reducsO iﬁ%grgéj. to fl eg r adi glcﬁoy duf?ﬁfaérgﬁgﬁ%héﬁ%%%&rﬁ&%gseg around a
6’0 EPITEERI e tubst7691R reduce thaierasesastiondl aréeoftthe teduced pressure
delivesngbpafatus'\oéil oithe, ﬁlléti,ggﬁgg@,vgg, I7%1_t he sanme as or greater
than the inner diameter "at other portions of the tube
724 Ieflﬁéecbb'@ﬁs%’% dekiyasy apparatue 761l s beopldceftBithim the passageway 751

d guddiegihd ol | ' |G broken_| i nes,
:n, 737, Th%ﬁ?rgadﬁ?é%tg |7|é gg{éllq%@ b plagcion ‘%ﬁﬁ%/ digtel et 7 manifold
dwewﬁ%@%%yth?smsamm7lcshtmﬁlwmm'mﬁ; tlgé mkiécﬁpl‘égi&ini\! 8lvery apparatus

76 LS. . ot her redyced. pressure delivery
. ,1 ‘“2’8%?? %t lﬂ%fﬁﬁie“a%%‘%% eea{lssaﬁ?éw%ﬁdgwr& theamarifold|delivgry tube 721
eing iapgstaddntesth pibtiemc I tevedudei predal dé@irvéiger{ppz.éﬁusa'yﬁ/ i3'to be pushed
teyd,al ,767 sinjJar, to that described wth
througlr; g#ée‘?g enes %%g eflsllf%.b“{?pg?paw@qf‘?’é%nb maythgrused to redece friction between

the redueedl pressmet Helivery appaaiug!767 6hd e lﬁaﬁﬁfﬂaé«i@hvag%ﬂ)@‘?ﬁ. When the
ressed around a reduced

. | , t her.w §
distal efgg 8 q-llag %ra%lf P?FZ%‘MI%GP& gk(x)e7 Fue site d1} ard thegeduced pressure delivery

ressu
apparatus 63 haebedrodslivepddad tBE dishe ch@ 94T afle Pﬁ%ﬂ‘él?édj Ef'ﬁ:ég‘rglg :g\élg\é%y apparatus

. aratus 76 Wt hin the passageway
761is %‘E’S?Bg}e guerd e distphend Ads causmethe istallead §d43 wh tipand radially
outward lixéto pigss Yok 1T ' | Ssue Si 713
h f.g({ |.owi.ng the %I acelr?réé]%td gﬁdﬁgse&gﬁ é{iglle AliEsiis kﬁhfsﬂlﬂs&ed out of

¢ manjigld Jeliyery iplee 72k paeferably intsa weidsortspadkl@jacent the tissue site 713.

The voill drabhad i ¥all r C cessure delivery apparatus .
The ol R B B R L S SR e
Y percgiapgousigeanse Insping shsesctheitissney/site i majl be located at a wound site, and

a void may be naturally present due to the anatomy of the wound. In other instances, the void
may be created by balloon dissection, sharp dissection, blunt dissection, hydrodissection,
pneumatic dissection, ultrasonic dissection, electrocautery dissection, laser dissection, or any
other suitable dissection technique. When the reduced pressure delivery apparatus 761 enters

the void adjacent the tissue site 713, the flexible barrier 765 and/or cellular material 767 of the
22



10

15

20

25

30

being inserted into the patient. If the reduced
pressure delivery apparatus 761 is to be pushed

W0 boosugdsoe he passageway 751, a bi oconpati bl e | POI/USZNT/006647
may be used to reduce friction between the reduced
pressure delivery apparatus 761 and the manifold
delivery tube 721. Wien the distal end 743 has been
positioned at the tissue site 713 and the reduced
pressure delivery apparatus 761 has been delivered to
the distal end 743, the reduced pressure del i very

reduced ??és&ﬁt‘és:leﬁe apphRRBlk 1shed: Lewak AR S# ; ag gﬁﬁgses (see FIG. 22)

causin he di stal end 743 to expani
such ’é‘éﬁ ther @ﬂ%ﬂ@rQﬂSweﬁbﬁeﬁ'@m@m 76heanrbechlaced lprceamut with the tissue

site 7??' NG ﬁﬁg%g%féd g}?elg LBSAP,:‘?Q- 4t ];Ffflg &eé'xaii 767 may be

del i very~t ube eralylntoa
subjeetedl 4 @ wacuune ot resisioed plre‘smré’ i@plféhehmgﬂ they reﬂﬁwlfprbﬁsure delivery tube

769 AL, o R S 55 2B 04 o i o e

ﬂex1b¢eabmer 76% and/sscelutdrtrRatéial ’IHHMnbﬁ bt accdingflisAtd By \eﬁﬂétc}elaxmg the

and a .v ally present due to
reducE b2 SpBhiicel Gt tF e Huprersiet drBesy tHhR IR applying a
positibe passsuire elkobih B leBtdbres86d ddiveryshiBE B69 1S 888t ¥ unrolling process.
unt di ssecti,on, hydrodi ssection, pneumatic

Final BlagEieht 3 e phissioh oF i 15 el rpssuts dedivencenpagstys 761 may be

acconthlBB6¢ by ABingleAd6$
ngT S ct 1|'Vonmtg echni qt gsesﬁ\%\%gedﬁﬁ ; flRérosd é/dglﬁ&?glgétu%r{é?ampﬁnon or any

other s aligatigndechniqusy Fodoping pheem@rtdnfahq wclaoed plhesure delivery
apparit'u§ ?HP 1:?1& h?anifl}ﬁi élh@# Jtu%é'f?ll Qs gﬁrf Haﬁlg er?Bvél&‘ﬁ/ gla }}ent but the

lul'ar materia ere ressure
reduc%fbb@ﬁ%ﬁf gdelrery @rheh@soqmed Iwith redndedl mressucy ddaeqnmmsaas 761

remaih$ #Esifd t@allégv) pé&ﬁ%&dﬁ@tagép%trog%lf c[j {l %%Sslfjlh%tt?] ghet tlrsgg% gite 713.

a par at us can 1 Scon
mng to m@&.oﬁg%,mltedu@qtpmm;e delivefy epsidih 81 batddréing to an

emboglﬁ@n@gg{h% rgs n{ Aht cgrgtg%!%ia ey 6767 tg;gcy flfﬁ%&% eCt cilavmg a tapered

vacuum or re UCG

distal epdi 842 thap lse:mnﬁlga:edletblﬂar ryldﬂ“all&) @uﬂﬁ&d&@ af OpEd ﬁéﬁu&h Such that the inner
cellular material 767. The

d‘ame{ ' i ﬁ@gﬁ ‘i e ;v%g %raféprlrlgr thisamg /06 xaetartharafhe inner

dlamemitae bthak paﬁﬁ)nﬁﬁfﬂﬁ&uﬁé SPITPThé Bféi\ 1tfdx{ H%lt gﬁ @43 is
uced re su rou reduce

schemp Gl GRed VPG oS By beskenyinsoBaTyi ng o posi 1 ve
prﬁé sishefoldddiveny hibe 82¢ %ﬁﬁ‘& iREIGESY Fasd é“)’agfﬁi WiHBE 12 reduced

to assist the unrolling process. Fin

Press“&‘?r ClpeRY pppasatus 86 bsinpilar tp dli ether 19duerd pressued delereyy apparatuses
descriBdPRérainus cdRAindaY ThEe r@cﬁ&gﬁggécs?lp%%eii%&%'gg% ﬁ{'}dﬁ»ﬁ des a flexible

ul trasound, fl uorosco I on
bamera%ﬁ diera @qlriudqbn@ten@lo%ﬁ? thatt is prefemblyniotiud, foFded, ombtherwise

r liv arat u
compr@is@& t X rfagl%flﬁl%% 015 gge%ﬂ?e\e/ gc?l)f}re ﬁ,\l’é %é?‘?? gecﬁxl%#éef %stysec%onal area of
the redugg@,p@gsurp dnlivéry appataarst861bwithihitke pesaupeehypr essur e
o] with reduced
S B8RS A gt LGP s sroun e

reducegmrwms?ﬁqia&at?s sehsmtmag}r%s ﬁéﬁug%cﬁg&'s}ﬁﬁe Heléréifi gpparatus 861

Sj e 0 a reduce
is contgirnéé &ﬁ}:hem (%he] W%:ﬁpagel g?% ﬂf %reilirpgraeeﬁb&q Wﬁmlbéanéns The impermeable
membxanb Ba 1l meayt beod balldnph SB&I, Jrang kA By pd Wi HEGBrafe that is capable of

d deljvery tube 821 having a tapered di st al &)
pre"e“ggé f{“r‘r‘i&fa‘i‘%mé%ﬂ\‘ Yt that the W@S@Wg’@ m}vra;m&%lr@ntaesmne at least
one of aRempR&EEd be¥itisH e FIG! 23)18 rLIARE] position (see FIG. 24), and an expanded
position (see FIGS. 25 and 25A). The impermeable membrane 8§71 may be sealingly
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di ameter of the distal end 843 woul d be substantially
the sane as or greater than the inner dianeter at
wothenoger ti ons of the tube 821. The open posiPCDOSZINT/006647

the distal end 843 is schematically illustrated in

FI GS. 23-25 by broken Iines 837. The manifold delivery

tube 821 further includes a passageway in which a

reduced pressure delivery apparatus 861 simlar to the

ot her reduced pressure delivery apparatuses described

herein is contained. The reduced pressure delivery

| . iple barrier 865 dior .a

connBRL P aioll QP A5 B 8210 s B S e 870 O B ifhpermeble
mempeingd ] inin Buideronirsenicatinm eith e pisedgedian of dikmedifold delivery tube

' t th
521. SR R KRl 87 Py R e Berhad tadhs dvged pressure
deliveqypaba 862 s&ﬁm#m ﬂhihmdrhpam&g‘&namé%%kmebﬁlgﬁﬁ&ﬁ&ﬁgs 871 is in fluid
rane avi ng an inner space i.s_di spose

°°“mg§‘§g%%°‘} Wﬁﬁ &%%%é#&%&ﬁﬂ%’%@?ﬁ@eﬁ% delivery fubg$p9. The
impesnedblé hinbirhe: $P0UERA] RIHIR HIRCRS] ﬂovﬂeéaﬁ&p@&ﬁ‘ltoll' %k control
Jumeh 352908 & neciﬁyﬁ%hgn the inner space 873 of the

P A& e SRR r anve) Bt fluidhy compmunieates vdth dhetinaarspaw1873.

ey dR embBUdimeA!) thefinffapRtdble ﬁfenﬁﬂﬂn@éﬂex??% |¥>g Sr&Vided to further reduce

menbrane that is capable of preventing
the cross;segtional ayga ofithe redugedimressiresialiventdpparataBGinwitBindthe passageway.
To aceahphisk HIE, i I pasi,tion (se
© oSS et Ere s SBEePlo RebB AR Whe ey ¥ie membrane
871 thatis lrse thandbe ambient pressuE: S8 ro@iling theAfermddtde membrane 871. A

< g [ r . he,seal i nqgl negtedq to
s B PBRER L EP P30 F Y R0 e oo 0 i Rt
placing;thedmpzgnesble memnibrper 8fainlthe cempreased @ékionsilustrdtbdindFIG. 23. In

[ i i t-h the ssagewa the mapi fold
the C(gg Sver f}% %E‘g’g ’ ﬁ%llm Py ﬁrge%ﬁ%’%’l’aﬁg’éﬁeeﬁr}e‘ﬁ‘gf%m‘él%d fash that a
compzdssive rfatde\ieiti)pplbfl taﬁhﬁﬁﬂﬁﬂed sreésuge d€bier BpirRES B6E ]'Eo ﬁ.lﬁther reduce
Lvery tube 869 such that the .inner space 873 of the
the °’§r§}4p§eer°§‘8§%‘| HEF PRSP R DrRSute AP e B fala t)opreviously

described witthe:f@rasco@aRIBs. of ahd€2] @Evehked ?%%?%&Et‘%leeggéxj%a\é?bgrgtus 861 may

be delgube ﬁ6§1 The i, meabl e nmenbrane 8 ) ]
Ve R fietis il Sl iollopang B lasemental b disialiand|S48 fghe manifold
delivees esbel S1 StBEmeRlG: PRkl hhtibdiiof 8P RkASble

VI\_/It the inner space 873. In one enbodi nent, t

h
memb Apses fleans e radused PECSYIE deliyetyeapperaiusiisd mey bentdoanplished by using
endostEis (trdddAnd, AStoSRpY, ﬁﬁ?‘hléﬁfggip%%tﬁﬁnﬁ o{: ﬁg}y%&fgr lg%eyl_ocalization

pressure delivery appara ass
technigye., The pppeuneabli membraneddd unay inslulephdiecbpaqué harkenn881 that
improSP ¥5RafiZaicnf irhPRE. e 871.that is |less .
Do han the & cffgﬁc?l&ﬁ’r ess?%%%?ﬁ%g%g?ﬂgngﬁémoﬁﬁ%P%gﬁ%% its
removigbnbr ane 871. A significant portion of the air or

i d.withi ' : 873 s, thereby
T RN R N AL ———
the redusegpessart qppied iothei ihirl]atspaat &78 lina?’ bt @asr;ogiio pld&g%@i_mpermeable
S: sitdon,.t 1 I apl e [ane LIS
membEHEACRTHS BB i oo %Fggéﬁv&b?%wétar@g sppenremmoval of the

reducadoprebsaire deliveeyl appaasid 861 G HRIMhpRRASIAE HenftRdnd 71. A removal
the cross-sectional area of the reduceé

. furt d
instrurg i O s Fal B0 shiich o QESEUIPIT Jspmnt ek by provided to rupture

the impermeable membrane 871. Preferably, the removal instrument 885 is inserted through

the reduced pressure delivery tube 869 and is capable of being advanced into contact with the
impermeable membrane 871. After rupture of the impermeable membrane 871, the removal
instrument 885 and the impermeable membrane 871 may be withdrawn through the manifold
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described wth reference to FIGS. 2 1 and 22, the
reduced pressure delivery apparatus 861 may be
waledoruessed to the tissue site followi ng the plBCEIBIWT/006647
of the distal end 843 of the manifold delivery tube
821 at the tissue site. Placenent and mani pul ati on of
t he i nperneabl e nenbrane 871 and the reduced pressure
del i very apparatus 861 may be acconplished by using
endoscopy, ultrasound, fluoroscopy, auscultation,
del pal pati on, or any other suitable |ocalization
eliverydnbé 8215 allbhéng fRelERIR bariE 885 208, B mb g
ress{xﬁedcie?'o aque markers 881 t hat irrprO\?gzg/illsua %%gigfg@%thereduced
p e Wﬁ rIRPAAtes mlﬁﬁ@lﬂ?ﬁb@ndededompnessssudpmaptlieaeduced pressure
delivéry apparati3B8Maan AfJ15dedRHSh) educed. pressure. .
a .tﬁebi ver y appar at usﬁ 861 thpgﬁgﬁw‘k{lﬁéﬁ edtr‘ssﬂl%\?ltegn'gﬁ%%fmf"rgeofﬂle
XY ARCER 30 aad/or eclhia matgrinb8Tmay ooarr anpacaicallp fORYWRE the

relax&RmasT rk@udel [ bl e ;oeNbrane 871 jn_ the

rel axed pos ???Sgtr’]ﬂ(etg etgp E{ng ?l?ﬁf 89???8? epoval ¢k the imgermeable

membrgag 871. cases, pip@sitodyretu MaE be deledred firdugh the reduced
rneabl e nenbrane 871.” A

prose R BRI Tt o9 Knslshlh WTRES detorbbmpsing fhn faviblg arrier 365

r enoval

and/opeellylargnaterial $6%. rEotiewing @iy abslagsnmett @@ thd RdhaHat M\E;gslu;&?elivery

the reno

i | ne 871 .. Preferably,
apparattiP 86 ﬂﬁﬁ@ ?ﬁé@@é&v&%@&?f&g p B{f&ﬂra?g@em@y% frgm the patient, but the

I nstrunen

reduc?g psinre deliveary eubye 8690588 MdtH the GARR '
remai@g%agﬁ&rq?g#lgt o contact with the inper rreg%?lééggr%l%‘?regg%ry apparatus 861
. PUSTTHiRNGoUS eRRliGatiga ofsedviced prastirate i issue site.
t ibe irpevadablenatmbraets 73 | e aeabl e : .
site rgnsﬁ‘br gﬁne 8%1 g?y be wit hgggav\ﬂg? h?gﬁégq;%tchgegga lisSue adjacent the tissue
PHEAY PECREF Fedured pErssere delinetyappagtustis I dpaicisbite tissue site. After

pushirpathe r&fuc8® preabiste AeliG ey b AanTBeS rﬁnﬁllgtggz ilrxgea%?%?lp membrane 871

educed pressure delive apparat us
‘h“’“gi?ﬁg% FC"&?al §hd §43 eftheananiold idetivary tobe82 o dirar AnbiRS fuiEmay be

injectededripuBipéd | aced in contact with °~
for he L i sﬁsé u gﬂgﬁﬁgi&%ﬁ S‘%?@?ﬂ%eowmaﬂﬁ &ophrang, 87 i Arliquid is
preferapdy usgsfodnflate theiimpermetbieimémBare SRY sP66 tHe incompressibility of liquids

11 ; i L1 owd t he rel axati on of reduc
allow B SBFBIEBId bt /1 o B bt rrepodampiionds. (The
onally

imperrpeabls memibranenistimay exfbll raliall§ QEBNGAERY in 16986 b Yoot
hrough the reduced pressure

be delivered
depc.ancg{ég I§x\§/ gt%: ;f;nétﬂtr%%de ogtgén?tlgclgg%?.rg{ atrqqhmp‘bqq the gnagifold delivery tube 821. As
the imprsmenlple svanbgne BE1 Ekeaids bathad e the @:’épﬁagé ?gselﬁ@lé ts%'e 1G. 25) duc

' L. FEol.low ng.final placenent o Uuce
:0 the %?%%éu‘?éeﬂ‘g gw‘rﬂf éﬁk} ’épwa &% Qissegted adjacenttha tissiesige [Whex the void is
arge enaigh, 8RTiquid, piedesthé fuitl @R ient. b
the im te“eerbszCEg) regiur e dlgl i ver%egiagg%ggﬁa‘ggg@eéfg%ce\#@ﬁo allow
1 i ‘_1“;61 b‘afﬂf’ rg’i“'e m@Pvalwé@?aﬁuim fzma: iﬂél@ﬁﬁﬂl%ld Membrane
mayitheh bOrprhred ab BF&k ; I.on of, reduced .
861 i gl%%fgfﬁre to thegt i _ss%ge g’%@%‘@@%ﬁ&lﬂlﬁﬁgf}%&ﬂr@” /Y apparatus
108 geent the sugisisal to di ssect tissue adjacent the
Reftfe & FRG 901 . ' he reducgd pressure .
s el i ve%y _appa[jél?’ ulfs‘{h%é%l P g%é?%%% qeﬂg»rﬂ% els usedprimariby to dissect
ue ajjacent the tisrae sitey the dmpermsnbleemeimbiane 871 QWE@&ééﬁn%@iﬁttthed to the

manifoldidliv be | JER |.e nenbrane 1 through the drst
end l84% of ? %Tejgﬁrmnl ?totlga st iSP/ae‘iﬁ)ﬁ%glfB’édIS’?P,fmaumC@ps with a
secondagy; firpest of tube 9tmysdoiated with or attached to the manifold delivery tube 821.

The secondary lumen 891 may be used to deliver a liquid, air, or other fluid to the inner space

873 to place the impermeable membrane 871 in the expanded position. Following dissection
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i njected or punped into the inner space 873 of the
i nper meabl e nenbrane 871. A liquid is preferably used
W 0007nbdsaa e t he i nperneabl e nenbrane 871 si nceP€®S2007/006647

i nconpressibility of liquids allow the inperneable
menbrane 871 to expand nore evenly and consistently.
The i nperneabl e nenbrane 871 nmay expand radially as
illustrated in FIG 25 or directionally dependi ng on
its method of manufacture and attachnment to the

theimami fold delivery tube 821. As the inperneable
THeFBrahE Bembrans #7d snayubevmlakelining TR RYBusly described with

referéifb‘é't&'li?g,ézﬁee FIG 25) due to the pressure of the air
orR&I ul ,mam\égl d I:bdi?xl sdsect ed adj acent thle tissue
sifelernuyg 260a Sed prleSure g &J&H}, ; 16Ul air

e r,elplreased ?lrom F%%&Pr?%g%cg%gg@toan

id
:m:)c;%igg;%:é&;tp% %{%Is?rﬁgg PrRclBfes amapifold slelVaryttobe@BLiN®ving a tapered
istalt |thatdig nfre®to AdPeadi nbrane. 871 na )
B S e AT it o
diam&;;j ;;elmr pobtordsi &fﬂi@mggtg? terr 4 ff)ﬂel: E&Qr tlhfaln the inner
schentd}.] nﬁ?r nmeabl e _menbr anel'8$Tl i ée}ﬁgg%‘ B Ph&ei‘f’?ﬁ[%‘d 943 is
4 1§§i&5 ysfrateddn FdGade hy brokentlines 987si te, t he
[ h b i ngl hed
o 1 55 L iy B e

thg gani fold delivery
Pressip Sekvasy apparatug|p somitrmoahe othentddice HRERAE ALY Bpbhratuses
describéd héetefh 8eonBAHRAC THGdq M 40 oL ched to the
barricTBOL O d "del I very tube Yeodl prespie BWARRPPratumal Boludes a flexible
arrie #rd/ s eelhdarpateriel 967 thathisipdleferibly rddied Pfolfkgelrd £l gfhgrwise
t he 'i nper meabl &

' 873 . pl ac
;?mprg.‘é’sﬁg ?g%%ﬂ@g{fdﬁgéfﬁgss&?éﬁbvgay 969 3@ reduge thenénogs-sectional area of
e redyiced prasem delivery ppanmali@ wmhrtﬁ@s%ég\%t@yoﬁﬁe rgﬁ'gg’éf delivery

tube 98Nd ruptured as previously describe refer
FIG 24. Referring to FIG 26, a reduced pressure

dahiimpeymenpht mEMBiahead/ Hadirpar | ment  of .t he
reduceRcES8RL, dmvent i on i ncl ug{eag'i a mﬁ?%pgg%gﬁ {fecﬁ§pqsg%ground the
_ gé’i Shﬁ(ﬁ‘?? VED PRl W lstugh thatdhongiuciibpreisire delivedy bSphratus 961
1s conttioed Méthin aiighd .an_open. position such tha
membrah€ ol noey G anat s rgé%)?%{ ﬁfeﬁ‘g idpethcahlc: '@2@"6@5’&9&%& he impermeable
a5 2! Hahades ¢ alpesahB7 as ooe end efitielimipbafcdemeRiine 971 1o
providelamarérasti vy § j of the tube 921. The open
the im eosi ti 2 ntl ofmte %@a&fg‘%}{éw@gzmbrfgu%d %féfﬁéﬁﬁ?a@ﬂem gpparatus 961 from
FPE%ZE g%esébraﬁe $11G Tﬁélmyem?eaklegnémbhﬁﬁ? 927 mal sealingly
connect@dny .further_includes a
: nn::;gas;ag evvgy&%dn%\?\%lg gf]aﬂgf%%dg HEW Wbe 2 suchydwat therigner space 973 of the
mpe ﬁ'b'_&rrambrage 7% iisvin| ﬂﬁdmomﬁt&ﬁ@&tfaﬁrwm@%%gsa%%%g %g fhe manifold
deliveryflbe\2h Y Aﬁ%?ﬂ‘a[tﬁ;ei‘ Erze descri bed herein i s comntai ned.
separate-frqr:] (gmr qié é;: e&@p pressu ﬁl%?veéﬁﬂ?f&@%lygm}'i hwlcdttadbeﬂ ®a
t sherwit) Ghat ofnihahi . ial 967
Siilod 3 R Bl SLABLY ol ed. Tol d‘g’g!:ﬁ%%%{ﬁié‘?e%‘n%me 973
. cowzéed 1 GUE S Metekraae 8 pt eEEIG.€23d hperereablothemBEfie 971
may be eap. Erevéring fhEa 5854 I .t he redyced
ver par,a_\%sgisaﬁésg?ﬁ %ﬁ t ﬁ{enﬁ’{]ﬂ%gnﬁ%gg Msobrgne 971 can B

re delivery a
assume g{ E?‘ﬁe nﬁé)g’iafcgmr%eépc? pgsfls;om,mlmd_ position, and an expanded position.

Since the procedures for placing the impermeable membrane 971 in a compressed position and

an expanded position are similar to those for impermeable membrane 87 1, only the differing
process of removing the reduced pressure delivery apparatus 961 is described.
The reduced pressure delivery apparatus 961 is delivered to the tissue site within the

Impermeable membrane 971 and then properly positioned using endoscopy, ultrasound
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An i nperneabl e nenbrane 971 having an i nner space 973
i s disposed around the reduced pressure delivery
wappanedses 961 such that the reduced pressure BPE/USEOY006647
apparatus 961 is contained within the inner space 973
of the inperneable nmenbrane 971. The i nperneabl e
menbrane 971 includes a glue seal 977 on one end of
t he i nmpernmeabl e menbrane 971 to provide an alternative
met hod of renoving the reduced pressure delivery
a apparatus 961 fromthe inperneabl e nenbrane 971. The
uorOSWJpBYJmBhlllEaﬁm dlpatiort) 62 afipWthe at
er end t Ubhg rrarﬁl fgiﬁ% degls\ﬁga}%hé mg%lymggﬁ@gcﬁhlr&e The

unpe{rﬂe% ? msmbrane. nyhadegrad ionepaqup @;am]gqg P81 thativmproeve visualization
of theQﬂﬂpdrmealﬁlefrhéihﬂraﬁ@ 9‘7‘1J ﬁh&&lﬂﬂ?ﬂoé%k? Phﬁ?too?ssfcé ﬁ%%g?y'lége reduced

t he, mani fold delivery tub ernative

PreSS e araing Pehis then pyshpd u-goagh thehbistalt @d@@ejiah@hfamfold

del iy ate
T A L T -
the 1%%5% ngembrghe B Gin the relaxpcépamﬁm eTn@féahaéthr%ﬁsl:{ﬁH?’hvery

appar%s %ﬂ? @hﬁn%ﬂé&&%ﬂf@r{ge §lyf S 0 SS e? Epéeggteablﬁgnembrane 971.

er ne
fRﬁemspo EsIGe%Aos rdduoed pﬂesit&b ame«zbrp 9pitéh 985 2RB8kdfY to an
rocedures for placing

embo&ﬁn?é’}ﬂ dphd Eitnlé(im | rg%gayg;}% ql1ud5: 2 papielddeliverytube similar to
mam@fd:ideiwe@(pﬂﬂ@@d d,fQEIGt 26 nhﬁfeﬁdsﬂh@r&ﬁfcea ?g%s?%%eil%rg system 985 may

abl 871 on|]
mcluderg)?&xﬁ% 394‘56 ary é Qﬁesﬁ‘ﬂr@é@ijf’%ﬂ’ d'é\’? 9%& ynd pedisted pressure
delive@p appaa"aﬁieS’QﬂJ T redided b%iﬂ&%@eﬁb&?%#@%aﬂﬁl do¥ qgé’lufl%s a plurality flow

sue site W

rat 61 is de]ivered to
chann{eﬁgﬁ glilﬁzﬁ§ GPRnsetsd e mregpgecbmsqm@delmeop trtey989. Instead of using
an mdpp&idehﬂﬂﬁﬂxfbﬁ! QGiveRORBE BPYelivit AR H&gi S;Irlail’lsgigﬁo (iqu}/y apparatus 991,

palpatlon or any Ot

the 1'(-:(?l a;ﬂr%sg{q!eg}n{htvmpq{@s Qﬂieandlpducr\ﬂqhbsufedﬁlrv%ﬁeuﬁz B89 are placed
on the'@idd Wik W89, WAL thS g&%ﬂﬁﬁem K gvé %E%%xgﬁtg sgn‘%rQSn g‘éqferably, the

vi.sual i zation o & | Nper e
guide pirgRIpndrpdunedqressurs dedivesmubego ﬁb@eﬂ‘a@@ﬂﬁ%ﬁnpéﬁﬁé '‘Yafent through

a steri z h ned L
s bR RS B e B R o

di st al
dehvelfyeanp@ea!uq)?%bslong tixpplide dife® 87N thei re&&fediﬂés%ﬁre%ﬁvggya&%mms 991

lLace t. ermeabl e nenbrane 971 in
may b@EFaEX eépthg %’% eegﬁhgtg QUYREGCPaeoys ppplifatipn of yeduced pressure
tlssue’amiaxeat us 961 |s then pushed through the glue seal 977

}:?} gé(% [ gjpermea e nenbrane 971. Referring to
€ Ds Aedyc Soed s WYED{ ARPAERINS 92 ip noy comsiadBE within a manifold
deliverydtube dinthg delivsiy e disRNditeofost figs gfe‘i‘érgﬂfe th %fdﬁle feduced pressure

clude a manifold del i ver e sIm
deh"e‘h’wfﬁ ?@#‘b‘ d(})ell iPetoprrgtsed osition dpriag deiévery nif z&adastichibam is used as
the rednﬁeﬂlﬁeﬁblﬂé &él% hii§ S, e
o th fgw de vgé rygslf%éd uc ggl p%lgfgg ur ggtgmﬁ %’é‘%@ ‘gtbeé‘“@s@ay be applied
€ | C‘BF‘@S@ Upori guzival apbanaetwme gﬂodxly'ﬂlﬁds or other

fluids deﬁdbl&ﬁ‘ihﬁi’u ﬁsth'é Fedqgéde}?frgg%ﬁﬁ@?a ?}% Fu} % Ad éﬁgag}e%swe allowing

he £ luralit | ow chann
the fo XA B0 pertgetwith thel tissee sitd, uhker8fvely,tht eathced pressure

delivervis ni fold deli ube to deliver

r}t’I g&?e ucegq’g%‘g%ur & aelIVEFYTRE ??5?%1‘%%}’@@9831 The hydrogel
absorbs moisture following delivery to the tissue site 993 allowing expansion of the reduced
pressure delivery apparatus 991. Still another reduced pressure delivery apparatus 991 may be
made from a thermoactive materia] (e.g. polyethylene glycol) that expands at the tissue site 993

when exposed to the body heat of the patient. In still another embodiment, a compressed
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the reduced pressure delivery apparatus 991 and
reduced pressure delivery tube 989 are placed on the
w@eiodaoespo e 987, which is percutaneously gui deBICT/USB07/006647

tissue site 993. Preferably, the guide wire 987 and

reduced pressure delivery tube 989 penetrate the skin

of the patient through a sterile sheath. By guiding

the reduced pressure delivery tube 989 and reduced

pressure delivery apparatus 991 along the guide wire

987, the reduced pressure delivery apparatus 991 nmay

redudsd pressurecdedivetyhappiaraas199 Bink® b3 Wil &redkd AW t&%&%@@%%% dissolvable

mem@% i cation of reduced pressure tissue treatnent.
InCe the reduced pressure delivery apparatus 991 is
ndRefenigy) AT A7 tdaubedpfE8dr | dyr |
embaglel i ver)éht 0 the ti ss,uee.s?t e Q%Q%I?Yegﬁ%g&%épg?%%oég%qg an
BPertH dhe BreserE dnysndion ineudesi 4 menifoldpiotivery b 902 | Having a distal
end 1003 $SiREerRRBihkd ' ivery. |f an el asti i
: lé mis used as. t%l;x éfg%sﬁggﬁgg’lf‘fé%’g&?%c‘:&é?F{‘)éﬂ? Site'1025. The tissue
site g)ﬁa}aaﬂa%lu@@a void Hi28:batisesticitedswith alveorr@inaOtNG deBbt, or
alternagveélp Rl vodd e foam.coppressed. Upon )
) .ar N eal at m{a e@ggggégglﬁ& g?ctt{)&&jmcs“ryl’?%{ﬂgégﬁfwt&tfhféizhmwes described
hereig.| i s delivered through the reduced pressure delivery
t gy j e ;adhesi allowing the foamto
L02s expgﬁgl%igln gé%%’%ltgocftt H‘?Md’tsgalifﬂ%\ﬁs‘?’%%g‘%’ih? &0id 1029 adjacent the tissue site
-Antinicatabley pbyrableher flovibledediiced présSudlolivas gg,%ﬁ;sa%g% is
deli tHIBY: for f,r.oma conpressed, dry .hycflp gel . e
"hveﬁe;’dér {;% e%hbtg‘ﬁ é‘g"’f"g’g"?‘hﬂ?lé‘ﬁﬂ’ Q‘Qqeo]iqzé\}iﬁ) the tiRsNe sise Y025 Theereduced
pressur deliveerg iappar@fi3 1085 pvéBaLEXHARS § :
tissuc A SR e del.j ver) ag@&r SCUS 991.@5319? ﬁabgﬁs&tﬁg#&rggﬁl@ée&y to the
préssur 'Hé‘ﬁef/%’ffé' B’é&sﬁmy@moﬁﬁwwéam&& disteibution of reduced
pressurdier floiist v sof@ tesek athe (R 3 col ) _ that
arrivaﬁ)i nﬂs at.the tissue si @?5%‘%%%’%%%%%&%%?8 %Sr?llla State after
%3@3 HE SHE- aither fupugine dryiing prockss, acoting prozetio 6+ 5BE chemical or
physical f:a6161€ SEESh&0UG kwer ar at us, 991 .
deli rm%/) Be delivered ?Sgﬂﬁ]gé‘?:ﬁ@g lljlga%sﬂlw;jén %’9%%& %am 1n-situ following
clvei ©dof VsBesitie Sbillather metetalsinmy dxstih GgeRRke staff W€ Hssue site

1025t S BRIl o058 e . The st of

d enbodi ment
re uc%?%%{%ﬂ%ﬁl’y\/@pﬁra’mb E030D@tiviersdi 1B ghetishus sab 1694 mabs enough to

. 1.S1i tissue,of a patient to
P amalmcggﬁ’é&tgﬁﬁ@% ggesHlé q%gﬂs The préfieed pregsigt delivary gppargtus 1035 may

includg aspegig@f Bothod thab Rl drbd sdaSfoRtE SAS b ML, the &dﬂ@éﬁ‘gr Sdure
be created

deli t f - Qrialterngtively a void ma
elivfgfggf‘rgg‘gcl{%?g inclhdel 4 plrality AEPGes 8 eperupeliscbmaibs formed in the
materia}afier dtlactryer thiervoid 00ANVI G R 6EHHM ikl
anothelegl%gélg% i.t hi n thlgtyvoi d 1029 ag}'eacencteﬂ%ﬁé&??@g%%eg??‘eme

4 1025, 2af of %2 PR Y qf Slomaghannelsy The dleabtimnnelueedsed to apply and
istribyte eshged prbehird €6 YhedRRAE & 3b. | ik vered through .
appar thg gr?ni?.ol d delj veryaf g’gééﬁ%%sgl‘é?%aﬁ%gl{”i %ﬂeéi“&P‘iBfegS“fe delivery
pparatyis 1035 45 hioresorhable FBessrvies @s dshbstete/upmpardai HBinkOBsh new tissue

may growef erably exists in a flowable state during delivery
after arrival fornms a

o0 the Ei sue site, and then,
?}? praem ﬁmem,itbwmmwessm delivesy mpparbfu81 095 iSdHERMEe

poragens such as NaCl or other salts that are distributed throughout a liquid or viscous gel

Afier the liquid or viscous gel is delivered to the tissue site 1025, the material conforms to the
void 1029 and then cures into a solid mass. The water-soluble NaCl poragens dissolve in the
presence of bodily fluids leaving a structure with interconnected pores, or flow channels

Reduced pressure and/or fluid is delivered to the flow channels. As new tissue develops, the
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pressure or fluids. In sone cases, the flowable

material may harden into a solid state after arrival
w@eoorhesspd ssue site, either through a dryi ng pPOTESB)7/806647

curing process, or other chem cal or physical

reaction. In other cases, the flowable material may

forma foamin-situ follow ng delivery to the tissue

site. Still other materials may exist in a gel-Ilike

state at the tissue site 1025 but still have a

plurality of flow channels for delivering reduced

tissup geoswiingo thE@reyeiihe réfuct® " .
umu%péiar%hus |"11§>g del | vgr gg tg%é?ﬁgetaiégzﬁg ag?%gmfg%gﬁaﬁlf then
e ehGUGIs ’Eﬁ’é‘l"?‘?daﬂ“le?s“&’ deliyepy aprairgtus 1035 ahié degiades. In this
partidfiaioe tBé ' , tus_ 1035
Encl e acpoet s or P ety SBhkaRRAR Thcti ot ool e
manio ﬁ*al?ﬁtfagﬁooas & Yeaffpldfios aawissusgnosvtblel i very appar at us
10250 [ f res, ar open cells that )
el ok it ¥R rbdueel) A B oo By 3 an alginate
mixeg 5yith 4¢bem megnose beadso Theenageak Iofs beaamwyl i Fefﬁ&iﬁdd&xé&by local body
fluidH [eat.1 n urality o ow
HidO Py A Snal b S.EPH o 868 Bo fhedtidst bpgseyrenibivery apparamus
1035 gt thertissue site- efnloordng dessshution of thd Workdchs '8 b3adsCthtQpaces previously

occ t he duced pressure delivery apparatu
u@%%gyi s %c?rgé%ss 4 k?gﬁﬁisgbeﬁﬂﬂles‘&li%@'aﬁ%‘e dntereenReciecewith@ther voids to

form theflaw chamehiwithinthwréd1 6 Bro¥Bite AeBVEry PpSifis 103

e@gqls Hoora he {educe pressure deli ve_{/) _appar a?'us

1 nagf? PRIAESAL o fPalg dleyv chaamelsdn nagiterial ineffetiveabitsit also forms
poresthdtfloav ehadinslsithdtsc@ Hnfifof o9 L Vi SCOUS
select?%l 5 Afteinsiha(g1 | iquid or vi %g%gﬁ%ljg#ﬂ#%ggg\[‘? 9%‘?18 75 of the

BOtas&R rslgad o fm%enf,l?@h?ml@lireﬂCtioo miayr esused tb ketate larger pores

due tovihie forttfoned T abail Lot jd .mass. The.
mater 25850l ybl e "Nad %@g‘éﬁg g?lses%%\fgg’i A °PR Sﬂﬁf’é%ﬂﬁe& flowable
a e“(m?? ey ke ‘%F WeRFlde thestissia gite 1625 that comsaink sédium bicarbonate and citric

acid phfic®sqRBRREiaH w.channel s. .Reduc .
. P re _ssf}?e _ and/ o.(rm(ﬁfg Eﬁ’isadn%m%e%?\? er'e o‘gﬁ Wﬁ%%?e material forms a
bientbL B Aot ot b SRl S e bAIIEESUR 21046 i
1 i . J
o 1035, "and Erén At ?n%f%sluy SléfE’e%“){‘WS gpg pertistes that are produced
create largexpare agd flovechanaply alimuykouk 086 adscid prdedhadasy r;( Bpparatus 1035
t he reduced pressure de ver y

: i.cul .
thantéchhﬁug@fa&lg’g§grp§ga;(%a7ggdl%8{m’8ﬁry as a mani fold, but also

appar at us
afggtrgwommnfafnmmauewpnes@é Q¥fivery hPp AR 1855 from a liquid or
t he.reduced pressure delivery apparatus

. § i 2
:S:.clml gggﬂ |Hs1§ gé]lida?rg? foapmecan }%‘e@‘gg?{qﬁi byorH tamparabws elightacisa reaction with

odily Thwdsp chargizaks ariothe adbstamoss RBlISS - .ocal. had .
may al% Wids or gg irrigational or "ot he?H ?fllggllsgge %%r i rtgg%fqgmanon

QLU bt mtking wultible repeive sompossts: dinime bddimeifithe reduced
pressutei deiverysapparatiiz0] 033V Reerfl @i | ol pRgLagens or
from alSRdS, Lhe spaces pr gvi%ti‘? %%%%“3%#?&" rtﬁflorP ﬁ@e B%F&’g?@h%’es made
any PILeSQIbabI: Bokmes| dhe pHeonosphazes art elispersed ¢4 & doNitibA containing a

photoiritiNeF aN®h h§d f-ﬁ{giqiﬁ annel s withinthe

olvett gqq%c ed p?lZ,sltso%re e del| %g}agér%%vf)‘%ha s[}ya.i%g%lg a9yl cpllagep; or
P yeﬂ‘a’a fbei%%}ﬁ%dtvﬁﬂw@w@a@tim/%mhpm nﬂhes:niid}o@odlﬁﬁi-f I gélirﬁiﬁctﬁ:% is exposed to
light fog tb¥God B Qr 0B,.poLes an ow, channel s

t hat a?e [ %f‘t?rggtt? ﬁ!ui;?alzlg cf%ssg’glﬁﬁﬁ%yﬁﬁ?@l gnd HamehHize thehydrogel

on the rgjcrasphperash dhe excess solution is drained, and the microspheres are then dried. The
microspheres are delivered to the tissue site by injection or pouring, and following delivery, the
mixture absorbs moisture, and the hydrogel coating becomes hydrated. The mixture is then

again exposed to light, which crosslinks the microspheres, creating a plurality of flow
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sel ect ed poragen. |Instead of poragens, a chem cal
reaction nmay be used to create | arger pores due to the
wo coorabdsen of gaseous by-products. For exanpl ePCT/HSINB006647

enbodi nent, a flowable material may be delivered to
the tissue site 1025 that contains sodi um bi carbonate
and citric acid particles (non-stoichionetric anounts
may be used). As the flowable material forns a foam or
solid in-situ, bodily fluids will initiate an

chanr?qi%di‘ﬁase gléel&ctdi on between the sodi um bi carbonate and

¢ Frogskinded mithasphasuthtehngrveak AGRalin k@&aﬂ%ﬁ reduced pressure

th i d te |
b e and 12 pifs BB B ritin e tomiseasomaidol | ver y

fl ow channel's
agp&dditien t00BS prebeding esibBiEs A8kYi inP
deliv&?%?@&r‘ﬁdsgf% The [ransfaornati oer %wa?ﬁghér}gléltlg{eeggg&ed pressure
i pressure de is\f’é?X/ SPPaF ok Yadsy of oraterials, uiladiag without limitation
calciupi ' ' YA
um phosphatye bollayen, dAghiftd delfilof Bp%g} %t%gr gcf%$%%;%i e%;ggalbﬁ;at is

e ratur light, or a rea noW
capabfy bf BEAE friiared o the fsaierae as atestslimed, gl pavel Betey, AludAe

suspepsiese hdrelowdtle haAR5] QAR B0, [TBY ;2 SO_oceur b o
i xing multiple reactive &cﬂ%n%gg%lﬁtoﬁfown%wﬁﬁple How paths in fluid

m Xin P! ¢ :
:Zl.n;mé%c Eﬁgémh mpﬁ’gz%@e é?emcgz;]ydﬂa Img:hai:ﬂ ﬁgmmqﬁé‘lh% particulate
1Q8S,
70 ok Do Bl B ChpaBIE R oIS Phrdiels (e g delivershebe 1021 if

ni crospheres made from any

the particulate BPadscare sufficiknslyesmedicini sizea Medbrikls Bt &%"Helﬁiv&jeﬂ 9o the tissue site

in a fiplaBIeistitd | . ydrogel -form ng material such as
hyal ursqni %ﬁgg{ogaﬂ%%%%ggghlgwu'pol yethyl ene glycol with
pﬁéﬂ)&?"é@éﬁﬂy d_@scgllbodl,pthe réame_edrpfdsﬁﬁr_e HSE\?e'rg %i?%%}ﬂ?ﬁg 4055 In;‘:'ay mjected or
poureFIREFHnt Prnk V3 16%’ <ﬁ br | &fe Eer' od of time to
maqupia&tijal 'y crosstink IRERyHegare disdl Q25ndsiferiing to FEG. 27A, the
at the ﬂZ@f &gb' Ot%}badfl:;r?eizn;iﬁ@her espeg&gat? gﬁg‘%ru?éew elafj%% mémbrane 1051
' m cr 0s pher e F apEold, &legry mbeH821i Thaenesntirandy¥051 includes an
Inner spageetiS5ahatofluidBUéonEunid [ oW deli ver he
manifogﬁ XLpre soﬁ%g% noi sﬁr_gesgﬁgla?%gggﬂ%a&}’ i‘g@?n x%ii qttaghed to the
B Oy ﬁ@%ﬁ o . Thenpanifold delévery tatieer02ade pnided BOBRD & Be «;
e -S7 M _ / b _ iss@e site 1025
over a guigBtwireM¥egih crosslinks the mcrospheres, creating a
Lurality of flowchannels. The crssslinked
Bergdunednsessurecdeliverwappamtas 1083 hey de ifedl€d bYFdured through the

ite and as a porous

second&rgduaRe 1069%S HEIGHE fe}mtﬁg %’Ja:c:e 3?55 ogm?glbqane 4881t Asrth¢ Buid or gel

fills th scaffold to pronot _ :
etfH@mBFag@el&Sﬂ;gﬂws mhesilbrane 165 ne;mu? &dﬁf} Sl%eg{'&d 1bg§ such that the
membr&iRdy e 855 ive ar at us may be nade
i om a (\)/Iggll etf;/!ﬁo eOlt?rrgﬁ ee#%}@%?i%ﬂ’ﬁd?%bm@ kOt expands, the

fr
membranen} 054 tmaybe ubesi tordigsbereiddiional § ' i ssue s
The meffkddd 59, 119020 a%tlher equi val grlll% ag'rr%te %I}t?%\%%ﬁ%? tiggue site 1025,
capabl e of belpﬁﬁ')4 §PaYekr Physigedly riptured gidtremased, leaving behind
the reduggd prassupeidd]iveryl appatisel038Uh b¥ntas! Wi Yo 43 ggnsL@k or
Altemat‘i’&%?ffm% Levabl e zﬁirl al and i's capabl e it _?Fﬁ '
" mu s’:lfgn R o]iiane) may, be madg frammdissobtablzrmydetibl thB€dissolves in
€ presgnce odlily dluiddér KibeBrahd ' further include
1051 I%rt i cu{) at e 'S Ll dsl , _sucﬁ&%\s lg%dég@a% bgr‘%ﬂl‘fearﬁgﬁ‘l’ thegnembrane
" FT oW ARER? 6@8 s eepermealilel thehienthryne 1058 b2 ferhdin il Sin. The
semi-peymagablet il aibe ' iciently. soall in size. .
fluids t ,'}/ﬁ terials t%ti;e?iog? Z““?&{gic\?é{%‘é‘u?%l%% r e prasuie and pessibly other
S o AR tisvesite 192% may pol ymerize or gel in-situ.

Referring to FIG. 28, a method 1111 of administering a reduced pressure tissue

treatment to a tissue site includes at 1115 surgically inserting a manifold adjacent the tissue
it . . . L
ite, the manifold having a plurality of projections extending from a flexible barrier to create a
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As previously described, the reduced pressure delivery
apparatus 1035 may injected or poured directly into
w0 b@7aaeisgo 1029 adj acent the tissue site 1025. Ref/@8200MQP6647

to FIG 27A, the manifold delivery tube 1021 may
i nclude an inperneable or sem -perneabl e nenbrane 1051
at the distal end 1043 of the manifold delivery tube
1021. The menbrane 1051 includes an inner space 1055
that fluidly conmuni cates with a secondary | unen 1057
attached to the manifold delivery tube 1021. The

pluralisnof fibw chahhal§ batwiedh %e]ﬁ%j'ectﬁnﬁ u'l’t?e}e] HQ? 8641? éxgeaﬁt J119 such

thtS|te 1025, over a guide wire ere uce
a %A‘F*}S%W%rth? HEOJQ%E’S‘S mmb‘entan; withabe tssupaite.cAt 1123, a reduced

pressitd i@ ugpliéd thr %%@{u to fill the inner
space 1055 of he merrbrane NE the fluid or gel
¢fermngetorflih 29ne metis lzm@fradnhmm@a&&dweﬂa}ﬁe&ufeqmsue

treatxﬁédt'to hhﬁsﬂé’ﬂ% %gl%%esq Heth s r}}%& gﬁﬁggﬁq%ﬁ@g'gmﬁ@ adjacent the

contact wt t1ssue Si

tissue, gjteq Thepaanifoldmhay nﬁtddeaqﬂurhﬁ’@loﬂmjeEﬂoxh}sS@deﬂ&ngﬁ%ﬁﬁ&hexxble

baxnéi’qg bféa%}@bllﬂm %g ga %%%n?l‘s %r B grﬁ%%B{eOééén;g;eAitleﬁnitlvely, the

mam@ll@ giayah¢lyde cgtulaedarridl Ky 2 Plurdlfg W g wPahAds tv‘hﬁnn the cellular

mateﬂieﬁd%ﬁ Enzﬁve & del vergyg Far atus 1035 in contac

o { Afqraedfram an yniectable pe uubnmbbe material

at i @Siverea totth tiade sﬁt@%ﬁﬂ&’oﬁ'ﬁ

et v?é | ?] Bele sl dod sé%ﬁl%%%ﬁ* of ?B%vecgla%elg Rt arriving at the
“bi 6¢ %ﬂ-p‘ Pl mag m%pqsrfaxneﬁﬁyclb@atj@tl 4 leastecportbont bithe flow

:hmt&e an ﬂuﬂl’}gl%%ngfcﬁg&i %ﬁﬁ%ﬁé glﬁ% ﬁl%gd Jx)'essureaxks) Iapphed to the

1ssue$9étﬁ] 98 é/a

€3.1051 al | ows communi cati on of

rﬂw@;ﬁﬁ b EBS! er. fluids, to,the
tissue %I te ug(ga%gthg?rq?!rl}gb{ (%%te% a £odneed, Bgssurq fissue
treatment tog {igsue site inpdudesraé d3teperonieasnusty insasiug attiBehaNBAE a passageway

througha ﬁss‘hb%? ﬁ%agbﬁteto QJeLﬁd(? érhll ltjtg? gﬂa | cal l ngqssglretslxtgg At1319,a

a mani f ac e t he
balloop%pﬁqq:gatgd mlﬂwthb ml;c mdy be !]Md t@ﬁﬁsseéﬁﬁtﬁsldé Bdjatdr "t‘ﬂé%ssrle site,

I ri create a rali of fl'ow chann
therey RS Y30 A5 1327 S RETSHEL Heliered thrvighybe passogevis: The
mm“f‘llﬂlga}smcludehaﬂuaﬂltj' efipiojetipas &XtORdiRg ﬁtolﬁ?a BEQib?é:Mrﬁgxsto create a

cnta the tissue site.
vl BB “BRRE pE e i b ob et il may include
cellular hnm&maishae:r@l d plurdRey 6f flbW:Hhlndtd @ﬁh?x?the%eﬁﬁl"apﬂl%{e]fza} Alternatively,

g nlnlsterln a reduced ressure tissue trea nent

—=D

the m ¥ bg formedfrom an jajestable qulr@dc opterrad theg li/delivered to the
tissue sxtes&srddséh@be’il ﬁf&ﬂioﬁ@ﬂy@vﬁ%&‘iﬁ%ﬁ& 8 d. b5S Y4 in'gat.ngﬁéa- 1sepositioned in the

i nclude a plurality of "proje
void atgﬁkgrr?&Fﬂ at Iabl’ﬁaﬁt & PQriipp (0€ theaflaw ehartnelscare i Buil communication with

the tisqole ita! il ) 39i d feﬁ%&{@%?&?ﬁ?g%% %ctﬁiu glégl{?g%lﬁe&hll'é)?.lgﬁ the manifold

Qﬁcer nat i Velﬁ)ié
via a requced prossyrg hgera tpbfuwaanytqthcrfdeﬂﬂvew mbannel s within

tTe il tH G, HRL L viel the. mani fold nmay

be for r%let d fr O%Faé:ﬁ];eﬂiog crt%a%tkl) I%g Qggrm%%tﬁﬁg% Iaéeqﬂi‘(:a PF%?F“’FHE?@“G
treatmerng tQja tipguersilg includencattlidd § lpercsltaneomyl irfseftifs SuBt Wadng Wpassageway

fter at the
througlPh nfsé&%tci}?diiéﬁ{ 1o faced allal the tube adjacent the tissue site. At 1423, a
manifold is delivered through the passageway to the tissue site within an impermeable sheath,
the impermeable sheath at 1419 having been subjected to a first reduced pressure less than an

ambient pressure of the sheath. At 1427, the sheath is ruptured to place the manifold in contact
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tissue site. At 1219, the manifold is positioned such
that at a least a portion of the flow channels are in
wo baordoesemmuni cation with the tissue site. A rpdUUSZ07/006647
pressure is applied to the tissue site through the
mani fold at 1223. Referring to FIG 30, a nethod 1311
of adm nistering a reduced pressure tissue treatnent
to a tissue site includes at 13 15 percutaneously
inserting a tube having a passageway through a tissue
'thgga patient to place a distal end of the tube
wi j tissaesitd. hat 143HS deecdrdaredddedipieskdre @ aBal: .
tissud§aoci ated with the tube may k]}%ei ﬁfellataggl%o glusgshetg?mammldtothe
I'SSue adj acent the tissue site, thereby creating a
v Referrtg th3AES. 32 ABABE O fhduSe Bl il Quah. L h :
an enlld agev%y The nanifol d .rmyeﬂpﬁceku éeagaih%ﬁ%rggl%r?@sgéuaccordmgto
“B‘r"g‘j?‘B 1 t&‘é‘e ES;ﬁj%fﬁdan}ijmgzomludw MMOSe&hrmp grostlesis 1515 for
replacing #icCedstig feforilhel t t he :
- %%04 ecti onséij ternat iove?%ﬁfﬁe Err(lﬁlfrgla}?aceﬂe\é\‘,gﬁ:gge FWcRrﬂﬂEeSIS 1515
Helues nlt ‘hii?fa{j?ﬁ%&tb} jﬁ arjga/hengl ;;prqlzibm ﬂlﬁﬂﬁ.t 'yhefiteﬁll pbﬁi?xhh 25PFisSelongated for
inserti¥nl Within! G r . rnati v e . .
mani f ol d lrgraiasyféoe fzgrrﬁ%}ggﬁﬂoﬁﬂsw ?ﬁﬁ?“@g‘?‘ﬁﬁ‘i g%ﬂ' £ Baroxs|ceating 1535 is

dispospgh aspund thetsgam pertualeﬂ dnd_qrreﬂ:ratt?y i%nﬁﬁ?&b@ﬁ Iﬁgh{ SnSed or vitrified

anﬂ&§ VI QU y W rer erence to . e
eer rranﬁ%?tgﬂi 5“%%‘%&}"?’8“%82‘* AL IRAteriRS hpving nogoys ehasactetistic could be
disposed dreuarst tha stron bb?ir?n?ﬁ\ P{i_ﬂalﬁt&@ﬂﬂm | Athéliggﬁikﬁdifsﬁ&geﬂ within the

n Wi e, tjssue site. . a
stern (B 152 E?E@?m Prasthesis) §5da sueh thes thejflosy ehasinels 134 Gugin fluid
commuhgatian ivfith tile pbroud coREME BSB T gl t.ube. or
the AP YLQLN %r ]f%iﬁpv er cmaans . %ﬁgf‘gﬁ%ﬁ%ﬁ? g pllg}‘tgs\aé f,g ﬁgldqy connected to
rre%ﬁil%lale 404 be Pgéﬁeﬁ!il%?@}ﬁg\!gecgqu eelaesabileprompscetion to a reduced
pressutre delivery hebat 1530 tanH i ' ' S 14 15
ercu 3’1 %?,usl y iar?s grlta?'!rl}%ea tgsus Eiéet tﬁeallf\)lﬂﬁjg%gﬁ%ea@ssgg gﬂkﬁﬂow channels

1541 4t nSertie delivera triduged pressure emthetporpisamating 4535 ahd/6Rthe®one
surrouhlidgtthé Aippshy i .site, At 1423 a manifold
e i s gtel i ver ed%ﬁ?%ag {Cﬁieo%%iggéaﬁfeawof’o%lhﬁgloﬁ changels;1541 may

includg a,maip fegler _Hp%ﬂﬂ%thaé f%hﬁﬁbmmmﬂ?pﬁtmgeﬁ lﬁg@bﬂmch lines
. . ted t
1547, ahick oAl AL PARLECLS ing P58 The bterabisragetelings 1545 may be

pressure SS an a

orientegynormalto thnen@r;n dextder lise 1 S48 oy hlsfrate@ iRERG 1322 oFH{é.z/gﬁl Hliented at
- -, | ite. At 143 1
angles it ﬂfeolﬁgﬂl%gﬁetl‘ fink qggg .g%fﬂuﬁggﬁqtﬁ,emoq fr d@@%bgtggéj)megeduced

reduced pressure i
pressueHacludes provislinga hRibehip Pebstiests! 48 iR oA inddr sthce o the

essure_del ivery apparatus 15I1 according to
prosméé%r&ﬁ%d%hﬁ%{ s ter Y BPeeel) matgral thehisicapahlel of flaidly
commugri¢avimgenditle tHei foreuisasdabiggi1$34.515 for replacing the
sting fenor al h?ad of a femur 1517 of a patient.
%e ‘ﬁ’i“&qﬁ?fcﬁ’s“f’ﬁ‘é@@ NG 38} bipepyosthesie b fomby Farthidy2dclude a
second gibtakityh€Blow @hArR ﬂﬁs&%tﬂ}hﬁhé 5EH pgo%a,té gg%%%&rrog%ﬂujd to the

elongated for insertion wthin a ssa
porous Fﬂa“a*ggs#g’é angforithe beemanrasding the hip prosthesis1bng. TH3Huidcould

includedilsRed 81 oR bHep Lon and .preferably is .
s, SONS tructed fr g?ngeg’le%rﬁfté)?geg Pig{ é'%/ei(t)l tl|’ fn?tl“ggal GBI GeLl-gpwth promotion
agents, groyeaion fuidsy ehenpigally activedblitisjlomanyretier ifatd. hervi RWesired to introduce

multipl® AuiSo $hAb St SfdoSih ) d be dis round the )
P stem pgr t o%.% %ﬁﬁh@%ﬁﬁﬁ%h&p P F@W‘g Egﬁﬂ é‘agltlfﬂﬂllpqt@ of fluid
commugicafiem awyWetmbvidedie A connection port 1565 is fluidly connected to the fow

channels 1561, the port 1565 being configured for releasable connection to a fluid delivery
tube 1571 and a fluid delivery source 1573. The flow channels 1561 may include a main
feeder line 1583 that fluidly communicates with several lateral branch lines 1585, which

32



10

15

20

25

30

stem portion 1521 of the hip prosthesis 1515 such that
the flow channels 1541 are in fluid comunication with

w0 b@7peiseus coating 1535. A connection port 15BEI/UUS2007/006647
fluidly connected to the flow channels 1541, the port
bei ng configured for rel easabl e connection to a
reduced pressure delivery tube 1551 and a reduced
pressure delivery source 1553. The flow channels 1541
are used to deliver a reduced pressure to the porous
coating 1535 and/or the bone surrounding the hip

comniPiri&dts @ﬁﬂﬁh&?&f’m{s@old PER5. ”ﬁlxéaﬁtte? 9 Q.nc The flfgﬁlgla{yh%et oriented

channel s 154 de a nmain
normal, tgjthe naim faeder hm t383mistilusteatet ml F]]GIBG [ a:l mby ba ofichiedas$ angles to

them%ﬁx”ff%edéﬁ‘] %ggmrunl cate with the porous coating 1535.
The ateral anch |ines 1545 nay be oriented nornal

t dCherdelivaiynoff redoead presserelfo4Re figstiphhrdEtyr GtRey l:li?a:Exla@ 1541 and the

. , orien t a es to the main feede
delivgid of e 1B R EacdRn Bl bl Heuchgnelirion maut yamscomplished by
separate dunmd;upn as Edﬂueed ptassiﬁle SelVRy intieNs 53 dﬂalfhﬁ&vdéﬂ%ry tube 1571.
and filling the inner space of the

Atteri 3310 308 iR P Dy gr6p a4 B gusly Gerei may be used to

Separartamer carhnivhidatibh paRRFY €1RErihl telotu APrudy
por ti r11) 1535. Refleérl nge lrlmrerEmélp"é‘%aagﬂl ca‘ls\[{!‘uti(P It should

further 53 Eoke ‘ggt ‘(’:Vﬁﬁﬁ “d? pesferead to provide separate pathsrofifivad g@i'etramlcatmn
withir$ SeHif pRbsiicdid 131 @thefﬁﬂﬁlﬁw g*‘ flo Jvﬁ:?&gmf{glg hsp L8 ‘{1%% élsed to

or ous coa

rtion 1521 to provid
delivey %ggm thededy cefl%e%gﬁea:gh}hxp ﬂy.rdjﬂortge bbee mrmqmdmgtthe $isprosthesis 1515.
12k5previdasih! dés iy %;%licgﬁ%ﬁ' 48 lcécF ér%gsugele fén qpe ttlsrs]l(lee promotes and

gases, antibacterial”"agen
speedg the grQWéh\Pﬁnw dooe tlesuea@mamg therlng @tosdﬁ:si‘sl 14i18%1s a manifold to

deliver Ii]@dﬂc‘ég &)l‘éés@x%ttb Y1 efarlea 09 ﬁ?rre ﬁu‘grqt%ﬂ}négﬁ% prlt 1%!89%8?% rlect:oxleiy of the

desire i ntroduce mu
femurgli$l 7 gsi ﬁaitmrgattd‘rﬂae ﬂmp pmsﬁﬁhlb dSil 5 idtbdrates kst kL8 ful @ Wit the bone.

peovif Ao SPATU 30 RR, Tk 0SS SOICCL St v

prosthtﬁ@ 1515 happoies thobkcheiingesabfibObf &Sy bohe HBLER sdthesis
to a f] ui dellvery tube 1571 and a

t
dgf’ﬁﬁ’/e‘&?‘;go B GPB’écaI’S’? feifh’ée‘fl PEASER Abouek thedgp pn@s,thems 1515 for a

selectedamrhodier of tithe, thé RRIIBED priefifird 5&%&? flbef 1|5l$'l %M ﬂmci g%%very tube 1571

m bs\?Hm’runl cat e%sr with several lateral branch I'Ines
ay BRRtrhirem the gpanecting Ppus d645.d540 iand rer6@e:d from the patient’s

body, bfﬁfﬂh&ly Wthowh sldré‘i@ﬂlﬂ-ﬁﬁésﬁ@%rcfl%dﬁfe‘ eﬂ'fej:% LH{% be%\geen the

mai n feeder |ITne 1583 as il lustrate

°°“ne?§f°"nfé8ftso§4t§p a6 and the tabryl 1651t b5Thmayrbe B riaedly-rbleamble
connedtiihthat]; ﬁ%ffé@ﬁia ov%cﬁrg gﬂﬁ%g X@Wo%sm 4 t‘élaSéf I}\sgcre)}oi#e tubes 1551,

pluralit
1571 Ctﬂw'éeplltﬁl‘{ﬁ ﬁiht: meu@wdmm IAltmhath;elygfthé mmeeﬂa@np@ms:;s 1565 may

[
be bloé'ég&)(:g%y 632558?5%2)5%46 tlﬁg rese c&bgpigeg%gg sf?rLﬁ %ﬁf Wat release
of the tubge 1351, 1L57AImhayr mobmeie;t by&xbuhﬁg tt&vddaxgemantpd}{sel 545, 1565 to the

I b
fuid o UAEARAE THERGEL DS D55 it B R0 e 4 iorararhabis mateial tha
dlSSOI\{BG «buelezd petied sﬂﬁmeaiii dn tabgvdtdidterial b aitksvEdinthe ?ré%@nce ofa
iledit is preferred to provide separa

t hat
p amcugaétcﬁxgng? F QHgr éBWPC ation

The reduced pressure delivery source 1553 may be provided outside the patient’s body

and connected to the reduced pressure delivery tube 1551 to deliver reduced pressure to the hip
prosthesis 1515. Alternatively, the reduced pressure delivery source 1553 may be implanted
within the patient’s body, either on-board or near the hip prosthesis 1515. Placement of the
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within the hip prosthesis 1515, the first plurality of
fl ow channel s 1541 coul d be used to deliver both the

wo edaaedopr essure and the fluid to the bone suPCDUSZNTIONG647
the hip prosthesis 1515. As previously descri bed,
application of reduced pressure to bone tissue
pronotes and speeds the growth of new bone tissue. By
using the hip prosthesis 1515 as a nmanifold to deliver
reduced pressure to the area of bone surrounding the
hip prosthesis, recovery of the fernur 1517 is faster,

B4R RIS 584 LSRN S e s for

successfully w
percygpngoys ifiujd ednrection.c Fhe ieplented 6dditced ‘p&n;tsuﬁe hielibey&ource 1553 may be a

N T X L -

powegsed by Iaémttsry that is amiphatddwithipahée patidn®orahay E@p@@&ed by an external

Ar h the hi rost hesis, 1515 for
baﬁeg’[e E" ;%aj a"é‘fP“'E‘E‘H%‘P °€‘ﬂ‘é( GopRerieditathe pumpPe TEM Rupap fpay also be
dnvehldi&cflﬁ by a«’:UIﬁrrfiJ:aLl ir€hctioh R élivers @ rddttd %?éﬁsﬁ% and circulates fluids
t he connection ports 1565 ang’

di nected fr
ﬂuongﬁg%gﬂ“ﬁ lﬁggébﬂ1éﬁt s body, preferably without a
S Uhdiileanly thelkyeis | 'pB&ldH qudﬁﬁ%eaa_ 2 ﬁtﬁ)?ﬂl%@%tdf Phb %@ﬁ@&ﬂesm 1515 are

t he connection ports 1 e tubes

ﬂlusti%?dl%%lﬁsoé A0t Fu ] sh9ul|dé1eera>§,cabnhet therflcchaonelskhat means for
applﬁﬁé galubed ?&sﬂe ﬁgﬁiéﬁg%%n@x?ﬁﬁé d%'l'h ik %Eél?igreta%#n) IF% Eo any component

force to he tubes 1 e ou
of the;bipi repsthesin b3L5 that cantacts bemst o othérdissoeyindudiop fpostasnple the
acetabaPcun 265 may be bioresorbable or dissolvable in the

presenice of selected fluids or chemicals such that

r dRefamingdd Kife 3t bmetiesin 1 lﬁﬁﬁ&pahmghejohbmlaﬁﬁdewncludes at 1615
L I A RL T SRR
prosﬂﬁasmasaalels?nﬂneasathdva lok anyrether pfdstﬁebia:thﬁla‘élﬁgtls E@fesgﬂﬁfg rlﬁoblhty to the

0 or.an activate naterl a a | SSOIl ves
joint BFfneRgrighs, JHTuSienEds Bilideaipinabirarhtion chmnelstsentizured to Huidly
conumuheettamm thd Bené.eA Q@Pb RIB&SUL SréiGlrieVis 5%%1%&%36 e bomSthrough the

rovi ded oqutsi de the patient's b
lea@rﬁ?&@%“g ahargelse ImpaMecseptsssaiion afhe pmsshesnsbe 1551
t (Réi'@z'rinFQB F‘IGdB@ﬁﬁd B6SPrddhe a:f déﬁg e QLIRS Q%(g%;ﬁ%ls 711 according to

1515. Alternatively, the re ressure
an embgdirpent pdthe prggens énvention inadudesiantorthopedic fixatien ueme 1715 for

securﬂ?%mﬁl 1t7h9 fg ahe%ceﬁhcﬁhggsg uyéaap% | ver‘g)rsot eScLeZ ‘%g é'ge orthopedic

acenent of there V'S
fixatiqp deviee 1 e qéh!stretnd usFKEJ%Ly3 Seandﬁmmtaqﬂathhﬁvh@efblﬁfﬂht}aof passages

r getion. nt e
e T YN P i -
pins, Eﬂltsp or bther fasteppes: a0 pyroms nlﬁﬁ’:jgegﬁ(mhﬁ Be His@&éeﬁlmﬁhface of the

wer e r at is
orthoéle%'/'l ﬁxémygm (Pevﬁ wt{gatplg? g(mtact(ﬂ\{ ﬁ%;a l‘jel% rROGOPR CORHNG is
preferehlye:onstlrudwd lﬁefrysmh:&td oSviei el dekGaick ¥r ﬁféﬂal Alternatwely, a cellular
gut aneous necte t u ma
materF REDE GRS ch P PESTF GOl Be ipoRed Bitweg e bome A and the
orthopbid freationaleva@UcAY. Y BREAT o@@l@\nﬁél{aﬁﬂé@t
rth %ep h.the flow changel S ?5 41, 19§1emo¢1iF€D§eﬁMﬁunthe
ortho E:rﬁu logsty] 5 geh thak thefiow Pbm&zﬂ%fare feflhideommunication
with thé p&lolie §d>a‘im%5117§5? "&£ connection port 1745 is fluidly connected to the flow
channels 1741, the port being configured for connection to a reduced pressure delivery tube

1751 and a reduced pressure delivery source 1753. The flow channels 1741 are used to deliver
a reduced pressure to the porous coating 1735 and/or the bone surrounding the orthopedic
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illustrated in FIGS. 32 and 33, it should be noted
that the flow channels and neans for applying reduced
W@r@3406580 t i ssue treatment described herei n copCHUR®07/006647
applied to any conponent of the hip prosthesis 1515
that contacts bone or other tissue, including for
exanpl e the acetabul ar cup. Referring to FIG 34,
nmet hod 1611 for repairing a joint of a patient
i ncludes at 1615 inplanting a prosthesis within a bone
ﬁxmadj cent _7t he@ljloi.nt. The prosthesis could be a hip
17 N S S, B e e BB L o
it 21 'pﬁiﬁt a;brbeeps{;, Jat a3 {nefide e maia edsr lina 1743 thet fini@ycommunicates
& grag brenchy lined 1747, Wit om @RI | e
educed pressure is app iﬁlee‘éﬂc{rgu{ﬁoeaung 1735. The

laterag BRfich fined ?’%‘?% ﬁ%y FSP&P--WOSW*‘# todhe sreamfeetier line 173r a3\illustrated in

one throug
FIG. 3% avimarehy ati¢med af arghe 18RS kRS kg t g Fl G
distri@iﬁir%:\ge 384,84 Leduced pressure ggléﬁi%‘g}r?{? elgrf)l%a%é} %&e"ﬁti"efnetmd for
filli au(l:l C | ﬁ%dl\cs BIFS&HE drfiludastprovidingsa lolbse otthopedenfikaifon device, and
illing the linmke Spade shthég G f i.0 v 17 for
materS§GUL i N P f%one 1%95%11‘1 ¢ Jg%%‘g‘%“. &ebﬁ’? ceet‘ﬁgﬁ aicﬁﬂ\%ﬂ'ﬁ&ge%rably open-cell)
< Mt i Geney pldhuidlyirommieticating Whi tlar jdropestating i pyasi on
dahe @ethddddic i . ' IS, 35 and 36 is a plate
altern AV D aﬁpl EFE%?%EI%%S% 5@&5‘8@& ??iatF 85 sheywmsr FIG 3%er
. o & Hel%&?i{;g qﬁﬁwvﬂs\sﬂc& adg ‘?‘Eﬁ*’@ a]tcﬂiﬁciepﬁlgﬁu& B'%\Zn%{l‘rér device that
is used &y QUBili ; , 0l er. fasteners, or ous
fastenS0ALED glﬁl? (S)nﬁiangéfbﬂelp glbé% o‘glgedo‘g%(’pgdﬁﬁ*aé’@é QWWFHQQS may further be
f‘s e“?fﬁﬂﬁ%(g ; gt@c%%mm Cdexth&r:b_rﬂﬁjbédib H@I'i]géssortbilﬁl)}ﬁmgé‘ﬁgs\}eg Ce.2. bone
tissuedSH Rt oating. is prefera
o const r u%t)ég f r%e?ﬁqé?ﬁ?’g ?%Sgenﬁf SgWF{S”ldP flosgchaanelyifesdaivering reduced

pressuggsiodissugpdiaean to vesurroumdingy the ek e s %ﬁéﬁ@l?@éff hd
! vesy B (b ke , %enfgsteners may
e e R s G Ui e fesiensron devi ce 1715, A

VENRRS 36l %ﬁgﬁh{%ﬁa%gﬂgegﬂ% @7&9 ?nay further

a

pRefesinig moo skbisivaine !
) kc f.jxation device 1715 su

mdunjég%] SRR Bdislity Sy phaninstec %o mmiginin oobopudidfitdton device 1715 to
provideya flmirstoctha tpk . Lhend Bl gl dl
8 toctha ipoftghs béang f?ﬁmﬁ ﬂ1§ 32@9 glirﬁchxxég}é&;s@rﬁlgpe%c fixation

. ected to the flow channe
device gzgﬂ Sfi? g'&“f‘iﬂm‘é Hichudet filtared air ar ot gasds RDHELERA)] agents, antiviral

agents, gelligrewih proafdtib . ed pressure delivery
2 e R 585 RhERR05 cbtive agens, or any other

fuid. 81 sitet o scebisomuliplerfhie
A8 gerred tp detieduge praltipler fiuidota the boae Sso Rl 4 ol Sedic

fixationadslicy 1113 i ng the orthopedicfixation
1 a0 Helt 9 el carloh vt mravided. A connection

port 17$§%£$6é7%@15 Lé@d torths flow 172 |
theanbRNY61 /thé pott e
oG e poliI7 65 the configpred for

e 1 . d | G
connectidiPONeEN S djd%ﬁqreﬂptx{)é T’;’zf?xﬁd % g\g@r dglivert susse B7730 Chhd floveshannels

1761 magy Hreide e oo ih :
| ined783 whitTluidlg BRI AR |
branch HR& 178585 AlchRLANGN ;11 nes 1747 ngy be_orf%ﬁ%&]"ﬂ%g‘r}eﬁéﬁmew
1785 m %gbt he gglyn f'o6 GaTUF{tH Qvifthg pgroysicogking 4736 Thre JateFal branch lines
be prientey nbrmai o e i@dinifee R G in.feede
oriented'dtgﬁ 4 43mneAn;ald (a'qnf\t i ve. met ﬁ§§7f§g?£ Qlﬁlssgrg%egdf‘?ﬁé Jt;':fré’r may be
ﬁ;&ggd e 2RI feqder ingd d8%r ovi ding a hol | ow
iverdi of reducidi 12BssAfV4 i]:] t he, i nner
ort hpgpsesdi cio;:tiﬁ % gt%l'1 g’rlﬁ:éielé\y: OQ%ICW FW“&‘E’FS 1741 and the

deli cenof t Bli? ;
elivery 2’2?‘%’[‘%‘# te &5e5Pndg pgp:@lyymf dlovt ghannels 1761 may be accomplished by
separate tubes such as reduced pressure delivery tube 1751 and fluid delivery tube 1771

Alternatively, a tube having multiple lumens as described previously herein may be used to
separate the communication paths for delivering the reduced pressure and the fluid. It should
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material that is capable of fluidly comunicating wth
the porous coating 1735. The orthopedic fixation
walew7aess2¥ 15 may be a plate as shown in FI G 3BCT/0K2007/006647

alternatively may be a fixation device such as a

sl eeve, a brace, a strut, or any other device that is

used to stabilize a portion of the bone. The

orthopedi c fixation device 1715 may further be

fasteners used to attach prosthetic or other

ort hopedi c devices or inplanted tissues (e.g. bone
furtheri tesnored that Gailkiil 8 PRdferrbd R} t r ..
withii g&gzl ude fldow channg)l(?es for d%lﬁ?\jﬁgrs?%#r%%tﬁs}?%?g§§rl?rnéumcan°n
p &g prehopsdigfination devicedy718, the Sustdilrglitshef flawichaerets 1741 could be

used FX@TieeBol the REAR-A PREERE aid g@’%@% lﬂgeebc%gpazlhc?ﬁl & brthopedic

.Screws, or_any ot her suit ener.
fixatigndeyice ddl¥y to FIG 36, the orthopedic fixation

demic . ' a seco plurality. of
e ey T —
the arga of bene| Fjaceny ther ertliapedia firatiod device h 21 PEPeRUS af® Bhpldes recovery of

r.rooundi ng the, orfhopedic
the defkizitg‘ﬁgg{f i bHe DAYE PR e Bhon PSR BT et Fhanselsut 761 to
commynicage flyidsdo thyelser, suaoundiag tes brthoRER fisatioAtel itk 13 5 improves the

n || -.growth promption agents, .irrigation
Succe#i%eg‘?mgﬁ&ﬁfg’ﬁﬁ ng fiepy, e gathqpedic Sixation dexier f1 ui d.
| Reiférring tolFIG 37 4 @eibblngdy ih B! ' 8
1815 go%% surroundi ‘I;?é t hg ort hopﬁ%@%gtbﬁgéhgfggﬁs%ileaoti%gfwludes at
aoor g %‘ﬁgonﬁéﬁ agorthopedic disatiom fevies. o Fheresthépedic fixation device
includes a\platatity f TORRBSA AN G ' dh; nect ed
o dqt@o ;phe flltyow ch,anngllhfc,d)sglk%l 1,SE?%Q%%F% J%?g%‘éifﬁéﬁon%evme' At 1819,
eduged Presene &s arplieddn ta bonsriefest shrphgh theddivialitr of fladehannels.
1Réferan u \ rage.1773. The fl ow . '
charal S e s sRLNE £ R el riop e ficed Prossureispue

treatment to 4 988.@6 e mc@gie@ gt W L hpesitiering a inednéfobd hdbriag e PlurbREf flow
channdlf8en WAt ELRTBINIGRLLL ol L BRTOS: A commiainiaation with the

i The | at er al
tissue gige.t Acedided pressure islapped #1830 ithd tikshé Sit@thrbibithSflow channels,

oy i.ented..at les to.the majn feed
i 8 B8 R ARl
f Referring tor BIG.139, afndthaieehagon aaﬁmﬂiitéﬁngﬂéhutc&? p%%drx Bs¥ue

a

Ul he secand I i |
treatmifly hAiChe bk S EF EAEY Hiphicsig & el and ot s momitabi delivery tube
adjacentetiia tisshiepsites A 2019ed flwidliy délWeed #2dugh e M#.%f&lcf’&éﬂ‘}é% Yube to the

mul t'i pl e

: ube 1771 . Alternatively, a.tube havin
tissue it rhe fi‘é‘dd% Camblieof %‘5@% 2o9id 9dinegnsithe t?ﬁaye bi¢e arsbbecoming a solid
manifodé haviag @ plelisosNEeWw CRhhis Lvering.the .
reducel duced ,gﬂrlessﬁ}?e and t he fI%?g@alcggé%%ﬁ%ﬁﬁf%@?%:hsﬁ‘ée site. A
educe) presguseris APRfRd at 2023 te thertissue sitatthranghrtbe fder dpAslabE the solid
manifopd@it hs of fluid comunication within the orthopedic

fixatjon device 1715, the first plurality of flow

dieiemmedo F1G8. 49¥8da besluged dressure delivary shati 21N¢ includes a primary

e & PRl QA 2197 it & BRert flod tysase 2121, The
ﬂex1bleow@H @B ddiizcanneeteil oha geniimal dritllB] 2stoa e8I rBsshif delivery tube
2125. OBk YIRS s}faﬁg e ffk I@&l?cse%llj')rreessturoe delivery tube 2125 will typically be round in
cross-section, and since the shape of the primary manifold 2115 in cross-section may be other
than round (j.e. rectangular in FIGS. 40-45 and triangular in FIGS. 46-48), a transition region

2129 is provided between the reduced pressure delivery tube 2125 and the primary manifold

2115. The primary manifold 2115 may be adhesively connected to the reduced pressure
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the area of bone adjacent the orthopedic fixation
devi ce 1715 speeds and inproves recovery of the defect
wQaZwd1ef59¢ he bone 1717. Providing the second pPCT/EB200Y006647

of flow channels 1761 to communicate fluids to the

bone surrounding the orthopedic fixation device 1715

i nproves the successful generation of new bone near

the orthopedic fixation device. Referring to FIG 37,

a method 1811 for healing a bone defect of a bone

i ncludes at 1815 fixating the bone using an orthopedic
delivEiy4aibe 21251 Q% ] hSsddn’Ald ' -

e s o s ingblteP By st SFHisER mlging. o
alternativelyy may, b@ ntegrplly gonnaetadcy creexttsidl 1'Phe ednestipreskure delivery tube

21255 IS R 6, AR g o near e
tissugrgitdhod 191 1 for _ adni ni ster | ng reduced pressure tissue

AR bl RS2 14 D b e iy manitt o
prevenih golagiss of thehmutifisld 2 15 sl thas BlRtkigebfhe phifaly A passage 2121
L L A N gl KT R
133 s B AR IO Ol e 211 o
the ﬂs)ﬁ. lﬁ]\giﬂi 9 h@‘% %?c? F)ﬁcﬁnfgigg lh}t@th%ggimm\nmsszgg 212¥%.0ln another
e sl i USRS 154 BRY S AIEEY g s 214

. tissue site inc
dispoged g fhpeerider PRk (see FES k) amsbAb). tih gt st esiticliment, the
bl 218 hibel ' e . f.ol.d vy s
ocklbe Bt Pudor ishibel 215y #ifad LA AT A0 Ui Gponed within the
primagy floW paspagesuphag thed jillustratedtin F16Gi 43uFhs bloekagedprevention member

' ' ' Vi acplurality of. flow
2155 043009 i RO AU R RS o pse
or thahis eapable dfheinesintegrally ampythéredseadttadhetBtot the flagiblé 68102117, The

oo e b 3 Sl BB TR L et 117,
whileflgaat@lnr/zagﬂalei fhood ug f8id3 thiougRthe PravahdfyOchy %];.«lilsﬁg@ aysng a
X1 wa syurr.oundgi n a primr OW passage
| 158 I Bal A e 980da 0P p i e abartran 2Le5 rough the
flexibj wall 2817 drdl cahadimienewittdhé BAmRREASW Hasshgh PY 81 Y Th Qﬁertures 2155
ery

2125. .Since t shape of the reduced pressure deliv
allow fified B e dETiy G5 B e oA Gl phssess GL2L i dismibutd to the

tissueaitd. gipeftarek29 55 hiebedelddi®e R’ ﬂdgﬁfo\ﬁeggmlfnﬁltﬂe Cirdulrtebdhce of the
mﬂpﬁ be ot her fhan round (I.e.

.Lross-section n € i
mamfﬁfglcf ]améﬁ prgierentipllydirectghe delivety of vaavyo. aFor exafriplESin FIG. 51,
rtud€s H8) be PldcbARidd | BBing 1ol Led, betyeen
T he ) e Bliced Richig M2 ol BBing M0 oL h R U oot
prRfEedpcad preseg delivars tutih2] 5 prefargblyrimil dddsch b6 Sorimit 2161

havind8t RS ] iy i
wing LGRS N SUBEEH 0 U R B prpani o st
reducqﬁiegﬁgmlg@t.pﬁ.hg@rmm figwopassapee2 12 1nTA sécogd cgﬁduit 2163 may also be
. | i Nt eqr. nnegct e y . .
providSy g PRl K bitmdiRY 138 el 7ol bf SRR Gorditaisd it fuid o
preverdor kesotvs leckagesicprsed byveouind dxidatd ahd@ther MRS, dthin 2rom the tissue
site. Tﬁa%eéoox{d cddn%Htlﬂgg Ip?&e%‘i)lyo{ncpu%%g a’ct llggsttolng ?)lliﬁetsplc}sietioned proximate to at

least one of the primary flow'passage 2121 and the at least one outlet of the first conduit 2161.

Referring more specifically to FIGS. 40 and 41, the reduced pressure delivery system
2111 the second conduit 2163 may include multiple conduits for purging the primary flow
passage 2121 and the first conduit 2161. While the end of the flexible wall 2117 opposite the
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A bl ockage prevention nenber 2135 is positioned within

the primary manifold to prevent coll apse of the
worenwrfiadsgo 2115, and t hus bl ockage of the pri maP@T/UBN7/006647

passage 2121 during application of reduced pressure.

In one enbodi nent, the bl ockage prevention nmenber 2135

may be a plurality of projections 2137 (see FIG 44)

di sposed on an inner surface 2141 of the flexible wall

2 117 and extending into the primary fl ow passage

2121. I n anot her enbodi nent, the bl ockage prevention

end afiachsdrto 2edB edpyesbercaletivay! tab® 1 78 rkl Bk @pkh Qgﬂﬁldsf Oatéﬁ én FIG. 40, it
an ’

' e i,nner, surface,_ 2141 (see FI GS.
has bgléln)sﬁ %Iﬁﬁq}ygt@ aé#i B8 s enélrfgu&gf’ ﬁﬁ?ﬁ{b}e‘fvﬁ]é Bl datexgmprove the performance

and rejiabiligytoif she fuBdfadn. ' i '
it pb s, W G4 e
e i 3 pRthe kexabte valland the end whiheisborridugndnitoR 563 i Dt head space

abote for20RE] i ' {el st D%l dri

e o e e RN e e Blrg Bl 5 el anve e
purge i through the primesy oy nassags B baddints tho i stk 2161.
. | exi . The bl
atdles haguhRdih grd! 21’1(%?3}19 A, e%r é[l%%t(]?Zxa/reg\ggme lﬁéqﬁ%%g prevention member

2135 pt];:ventlon menber 'S a
~cbPq erallyrloeated divider i faraatdsl the piidraryibhvrasidek!2121 into two
' flow

hamb¥rs, Qvhi flui.ds through the primary flo
e pagsage. 3185 ORUB opeithB8 o e Bimary habtoiaR ] it ante the
chambers,begomastblodked apd purging iifabld trrestibe ﬂk%uﬁé@gab' e

ow

jcate wi.ith the primar
pﬁmar\égggeéfa éli %ﬁﬁ%r F&F‘g‘éceé PESSSUe| 'V?lwgrefem 2211 includes a
rIBaR itheg iethtégralttb e rBdhdEar
pressuB€ddhRiy 'td%lét%%q.it.o t$eat i ssue. Si tﬁéﬁS%‘éﬂeﬁ’i&E@Qié%ﬁﬁa@*ﬁe reduced
2925 t{ffhislglﬂch vy podh ?Stf'rﬁ?&tr&f ymra 3223 aad aqiwhlitieoancitiary lumens
- t j dnoll hildénsto g, tyJ i t the ) .
A . g My Hcabul o 8Sire'a] Byt tssme ste

wery o cuu F
the a;nfrggyfin%fl%%%%? Lng)f ?;@hqrm used éo piirge rthrﬁ;;cdéllttied hnesnl Ztﬂzggo prevent or
resolv skggesOA i P UniGate With the central I
distrib thlf%ﬁ r ef ergl%f ylt"ly ncﬁje{jrg‘gé%lréso@ OWGRIE V1 B crutldymen 2223 to
U heeduceshpresire delivered by theamntrah@tknta?28 ﬁsmlh%%d in FIG. 50,

itisp éfbﬂ&dﬁ-ﬁ{@&%e?ﬁ,?e]s iver reduced. pressure to
in FI C; g imary flow pass azg g ! %%R?neﬁfa eth ARCHEHYmens 2825 mAso illustrated
= é’i%°m@ﬂswﬂm@me g pRIFS Qi O WBES ARG orcates a head
2684 i condui a fluidto
"pace c708u tienl ‘{fv ? %}CE}S% jage d Ib{issnsussatfoldsder ether materials

were togﬁrﬁ);ven%@gr{ﬂr&so e
age Hherend afithis reduesthpriessuie HE8very BHAS B icati
) B2 i oot of

reduced ' 2162 eferably includes at
© oﬁ%?gelge’ggg Iﬂg JIKE)SrPéPi q° ?%&WHH[@CQD&HQF tq alkesw purgingfluidte be delivered to
the centsal lnmen 2228w passage 2121 and the at | east one outl et
it 2161. Referring nore specifically

f1rst_ cond .
; dgga;‘}-‘%}g%‘.%’&ﬁe 1slic pregiee delineee avyieas Ut ks 2821 of BI@S. 40-50 may be
applied sretibyrt@d fidsuehtte SOCABEIbG ' | pel.ude .
profile %bglogt e condui tes far bu?ﬁg%ﬂcﬁ%g%ﬁg[ﬁé@gﬁtgwebﬁ& afes low-
. HE¢ RffBar; anifoldsis iighly tesiroustfot thetgercutaibons irsblation and
removalf teehnihes dwstilib i [ t ttac to reduced
2 el BB ay, HE BB LA i dife b fpserted

. ressure delivery tube 2125 'ma
surglcalyn FIG 40, it has been found that capping the end of

Réterridcepei BIE 2 #H i e.the performance
ith andrrr egletib aflg_itilais?l’)a/'!h(lcﬁp e ﬁ%'*ﬁﬁﬁcé&ﬂ“ﬂ*éﬂé@%@ gpnjunction
With & s¢fondaryynerifald 2521 s IpF IS g the Reof®iaRRifold 2321 includes a two.

layered felted mat. The first layer of the secondary manifold 2321 is placed in contact with a
bone tissue site that includes a bone fracture. The primary manifold 2115 is placed in contact

with the first layer, and the second layer of the secondary manifold 2321 is placed on top of the
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the capped end of the flexible wall and the end of the

second conduits 2163. The head space 2171 allows for a
wheiordogsoof purge fluid during the purgi ng proRPEBEES2007/006647

whi ch hel ps drive the purge fluid through the primary

fl ow passage 2121 and into the first conduit 2161.

Also illustrated in FIG 4 1 is the divider that

serves as the bl ockage prevention nenber 2135. The

centrally-located divider bifurcates the primary fl ow

passage 2121 into two chanbers, which allows continued

primayyenatiifodd 2015 bhid Fipst 14RE, yTHERidoal Iham e
comngﬁgn%eg S‘Eﬁ%’c ONES bl ock ed an d u rf?—lyn gl gdl{lj %%f%ﬁ%‘gg Afia
resorve @dﬂlhwssmmnﬁetﬁﬁevems direct

contac’ehhtwedn EHetfssLé ﬁt@ﬁ{d he ﬁ))‘l.rﬁa\@ 4 ncludes a
at 1Is |nte ra to a reduced

n%ﬂ%/ mani fol d 2215 t
bly.fbe |Smaf7yuﬂém@4232ﬂﬂebm?bhodmﬂ)l¢g I'v&figgglgbws téxe secondary
mamﬁ@d RYZT 16 febfn fdsitu’to 189):&1%" eﬁen red%qﬁgquée uefu%ent Upon

co %ﬁ&nural ity of anci
mp 19tz qegmpgu@mtmay m@mmmm@m&zm%ggg réthoved from
may

[ |
betweh tH@Pd’yefs"kﬁ‘ thi g&%ﬁdéﬂaﬁngaem{’%cgw& ltfleé?){' %;g' ﬁig{:ﬁg%gé tp ghe tidsue site. In

further be use
one egx,bgq}@pﬁntdhe peiswiry endnifohikage be céat@li Wit d fubriefoud P&ﬁérﬁﬁ ©OF a hydrogel-

h | 2223 t
fomug'ést r | ggélg’(‘j'#céé%m reg‘é%(g}rté @é’FYSvug‘rsgd by t he
cdhe ISQ¢011damemaﬁm préferdbly st edsOtsdafold f8r neRr tidshe gx%wth Asa

at _t. ertures 223 1 not penetrate t
scaffog%gfl éé’?@d%‘% P@% y b copnrised of ptleas ona nEitaial Seletted from the

groupof golydanticercid) polygitgcodic de H5Bthe

polyhﬂi% i ch cIFJIQ tes acﬁegﬁ gﬁggce gd24 é&gﬁy&ﬂ' ? %{ébu&%te
?%v Ak p {i’ X2RnRs polyopthoesthers, Isﬁudwslslw&ﬁm ﬂsl.yuﬁil’thanes

collagen, Hgaalurameralcai Shite¥ag Bﬁjr Btel Bt pPll?%sg%uigghéag am Sulfate

res elivery tube 2271 urfng ap
calci S’é%gé%ﬁseSta{ﬂllFéS Nieak titavawre, @ﬁmummlo@rmhmmmOgraﬁs

t '@h@bh@%@ﬁﬁxﬁh@ﬂ of lHd rgdﬁc%d?gesg&e Oc%/fi‘rgg%ps:ygtgé%e?éci? 520 1 described

| umen . In_operation

above may; Qﬁeqxpplgygc{ wiih any of the 2adifdlde tHeseribSd héfid OTR& ik to purge a
manifEl@Rk b RYndhit 885 o¥in Qe@hgedlsp%eusgﬁrél ptgFeYe&x(t)sr latlglél?a:g{g%vg%tg; qu@mg that hinder

the ad.k educed pressure
¢ admpusigation qfiyedyner paespureaitiesd bipckspes et lydRei B Y8e $@Esure near

t gl | at and I tech
z:‘sﬁgg??ﬁ:ﬁ%@ﬁﬁ“&ﬁs Hiekiss SF RS afuehthe HoawemaE dlowemlt has been
putiging the emanéfbld andjtedatdd/preReke
time ot éef@:rté’ I’}IV afllol ds 2 1‘!135 > Zdll%rerra g%ﬂdl}lg \Lﬁ’h Eilr(fbr :'i_’geleclt&?amount of
qinkvaliasasly 1 é’EWﬁH*é‘i‘%/"’h’&ﬁ‘P’fVH}gcle@@Ees In FI G

conj unc

Moret dpecisieahpdar i¢ detinéka klﬂ‘oaéga's%nﬂ%ﬁd t Eé)(r&g:rranl 8} y first

The, first |ayer of the secon
Condmé%i&&?qéveﬁ 1eduerd pressyse- a‘a‘%’ onfletpfihe serond icondist iiprefetdbdy proximate
p

to the arifaldes as obRe Fith@ G bondulh w1k B i BB If?ﬁ%ssﬁﬂéedlsand “pushed”
y

ed in contact with the first
to the ogggggﬁt%f: Syrendsontug, the aishvpreferablyidrava t28agh ite sebms@bndmt by
the redwoedtpeessafe AtMBOH IR site TRYak AL
at int 'Y?g (,\geco @%ar y mani fsoed gi??z%kgh‘% ﬁ}‘;ﬁdﬁg a%éf‘?’%ﬁz) seconds
eryaly QESIX™ (08) Becomds gumﬂafecapuheatibhfofaadhcbﬂ Présk@®US sufficient to
preventbléckag¥efroRf ﬁ‘t‘xﬁfﬁgsmqhﬁxﬁrc"hstances This purging schedule provides enough air
to sufficiently move fluids within the manifold and first conduit, while preventing the

introduction of too much air. Introducing too much air, or introducing air at too high of an
interval frequency will result in the reduced pressure system not being able to return to the

target reduced pressure between purge cycles. The selected amount of time for delivering a
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contact between the tissue site and the prinmary

mani fol d 2115. Preferably, the secondary manifold 2321
WO g00bita@bsor babl e, which all ows the secondary PERNUST006647

2321 to remain in situ follow ng conpletion of reduced

pressure treatnent. Upon conpl etion of reduced

pressure treatnment, the primary manifold 2115 may be

renoved from between the | ayers of the secondary

manifold with little or no disturbance to the tissue

site. In one enbodinent, the primary manifold may be
urgib@ahad awll tHe R1dctHd ihfdrGi ' . ashydr ogel formi.ng .
PHe gt rial to_easé&rfgmva%tmcﬁn{%gm%ﬁf“g ggg}{esr_eéwﬂgypmally
vary ggﬁ?gr%’a‘#ly design ned sizp oE systemicompenerds (@g. the pambf mibihg, efc.).

How&wsd, dit SEifd 86 QUi g&ﬁ{t}f' {he secondary, .
mani fol d may be ccg?r%\rﬁll %g 0 g%cgfte%g? TEREY ﬂﬁ’?éﬁ“ﬁp enough to
suffigenthe¢lear Ylpekngehwhije ellpwirtg the fyll targétprassiust to recover between purging
cycleBOl ygl ycol i c acid, polycaprol actone,
pol yhydroxybutyrate, polyhydroxyval erate,
pdRSfatringstadil®, 5poinyetiosstive Emboﬁﬁhm,fwﬁa@hﬁgc{eﬁﬁijsm delivery
chi t'gsan,

r. e c .o hyal uroni c acid, )
systef A ERARE ot ol PR il RaPeEica i & himspomiatlo and a second
conduit 423 nTheafitso naddnit b4 190k @68nectiddao %lj@&%eﬁtﬁ&lfsgre so%ﬁce 2429 to

and autografts. e

| ] tantal ym al, rafts
provilt KACHTbrck iR B il a1 g Pasead candse 24 iciudes an outlet
2435 pysitionad i i coRdduntcARRGH L aved
first 1&h.,[? Y oﬁ&t ﬁg mani ? ol ds ﬁ_ggrxﬁ%gg(ﬁﬁg%? %d %ﬂg&% an outlet of the
B 3 2o Tht5%5end candnit 2423 is Aluidly saoudcteddiol & vadve 2489, which is
capabledfiSlRsvipE @6 Sidimhi I ng.that . .
el 005" oy BE £08 rob Mt 282 Thlet it ai
when fipe,¥q %6 isspleged; 1 anjopen positign. The vplve 9439 és memably kennected to a
trdlics 2483 $i 4l Ord and e ss. of fluids
o g L & (BAORCT BN the bR SHL A5G of e Yelve 2439 10
regulate, pyisiRg etbe seerndaiondait withexinisient gir eprevent Gliiids Withid the
manif8ld 2418"ard BE EEE LEAnADYY, Of time at a sel ected
interval assists I n preventing or resolving bl ockages.
My shoylsls nateditiay ?nsaﬂuid, ;’x_mcﬂhﬁiihg tigaids o gﬁ&é@,fbddﬁllé BS AR to
o Jfroma first conduit that delivers
ac‘fonfpewég?éédp SHERR Bl Usforpast i Wsle.p drivinasiores foe the purging
fluid ip pedferablyl the ﬂfagx Df'mﬁécrpﬁetbﬁnﬁﬁﬂﬂhé @isﬂlegsﬁte,a&eq}ﬂih Simiirly could be
: ndui t . i.le the air may be pressurize
del“'eglr?g’i %ums‘Lde‘ge?‘VFEY PRAISTIEt [ hat discustechyish seieenice fo FIG 9.
aThe admijristfpicaifyediicaWprds ; il §
with ttehe E?educed gtﬁ‘easgjr e ,g?rt h{él_%tLt F;Eus%g%q%t%g%?‘at &El%gg y%éelelﬁélccordance
e tstersand methpds sscgpedyhereingmay Wi a¢mplished 8y applying a sufficient
reducedriressvued & thé tisdubtswt ' 2. @PpLication
lect eg; r%%uce_d pressur S%@ﬁﬁ%ﬁ@?@%@%ﬁgﬁ@gﬁ r%#u&gggbe&me overa
selectef REiod itimy Alermatiyely rtbe apdused pRisswe phitgs agplizdiie thd Bssue site
b®elicdasafRzeu [ |G ve fluids w thi
AT Bfore o5 ?%ﬁcac%glﬁgﬁ%%gfge%ﬁf%‘ggﬁﬁ‘ﬁaa Hied may be
varied pri¢qrding o iagalesteditempatat hyele: Still mnotherimietipdtcFapplyelk the reduced

ressufd thay Qaryl tAé ' ' high of an.jnterval

P i [egﬂ eﬁrg‘ Nﬁﬁgﬂ{égg%e?b{eg q{rﬁggﬁ%ergﬂg%‘ﬂpyprﬁggiﬂ%’ g}?ﬁ"@rﬂr volume of

fluid delévered tonige sissus site may be coristartwyclier@eindos U fsture, Fluid delivery, if
The sel ected anount of ’

. . purge.cycl es.
oo o B Rl SR B R el amrabneecup B @velic periods n
which redueedpessure ot beingeappliedi Mohife thi drmioantis red s ridshile applied to

a tissud %R &l 4y¥ically vary according to the pathology of the tissue site and the

Circumstances under which reduced pressure tissue treatment is administered, the reduced
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vary based on the design and size of system conponents
(e.g. the punp, tubing, etc.). However, air should be
waledo7messed in a quantity and at a frequency the€T/US2007/006647

hi gh enough to sufficiently clear blockages while

allowng the full target pressure to recover between

purging cycles. Referring to FIG 52, in one

illustrative enbodi ment, a reduced pressure delivery

system 241 1 includes a manifold 2415 fluidly

connected to a first conduit 2419 and a second condui t
pressﬁ%xll eeallly b2 tbeBRESN P n L Sduced
betw sut;rg'l(ieb soZr ce 2429%68uéi£w dgg%gugedg%}e e’ ?repreferably
© qﬁ? hr¥ By -S3GhmméEtgond conduit 2423 includes an

ouwhek uni cation with the
mani f olﬂgél ’tlﬁgs;%d(g 1&9&(}){} fl%rg{{he?ﬁgseﬁﬁn& th(f alfarquﬁeF? described with
referqug b figsupgrowthrind lmbog i bomdn patidi 3t should b ﬂabugmzed that these

S o ol M ALNE sl AR s BB ettt e uspd many living

| owi n
organm in Wblféhlb isedusired to ploaroté tissuearywthi 6r HaBRE dShﬂxlﬁ[&d the systems and

Th | ve 2439 bl t
meth QR 0 Blesbft loyekieptiny e Siilisash anbfieignine i yitboet limitation
bone bmn; argpeaedlsshmsnmldﬁsshb Srevied] Y814 Al A tisGiY kré‘stcﬁlar tissue,

nd d h anb
comn e B, C b it it may be one
focus blf applyutg’méduéed%ﬁ&&urd fiss&é Q‘éhﬁhéﬁ% a@&és%ﬁb&&‘ ﬁéreﬂp ¥nd Aplf)ligatmn of

udi I ds or gases, coul

u
feducécpﬁ S g‘ﬁ q%éeaHHF@r P@)eF’@HMrﬁ‘P HE@@S Mtﬁdl lbbadatharlmtmnt’s skin, may
als bki\husécEtd ghité wik
o eter a%?‘e e O s i B st ek py damaged.

ore flqeLﬂealrgq 1o ysg ﬁhq,p@ggﬂanem mlpﬂam:ﬁrc&ﬁeﬁyuques to apply
reducdd pﬂegstﬁ@ hbéﬁ%rﬁ/eaﬂﬁé}ﬁsto ?h gﬁltﬁ)ﬁal txsg;tlef %I stg%lés?s g%g)gacan then be

reference to mnrstr

harvesé; Ssthe gaqvpgg@, gsqqeemyrmwspla\tdd ok LT tdx%defhtg to replace diseased
escri bed

anﬁ@& ¢ d met hods
ord her gltﬁﬁn&;s r etérgg{égeqn%?yﬁ%wsﬁ%w AppF Waﬁg”eat" asplanterdp another patient.
r Bdsialsa nppegs:urte npte thiwegthe rehiced prdseura Adliv &9 r:;\ppara‘cuses described

here ffieient reduced pressure over
msqgé }géetalé ggr&’g@tnoﬁ Wﬁé #‘i’ Fﬂ%‘?ﬁl%lépymr@w "hfég@é‘éb and growth
rate ofnepstissue. flhatscaffold ppitéred cbﬁldtﬁbeplhée‘éisﬂé@w&ﬂ fhe [H%é’uehﬁte and the
reduceﬁéagéssﬁroé & Qfat ure. re specifically, the anount
DCar SRHYED{ FRPagNS: 08 e reguesd Rrassueaideliveny @pmgatusac@uld itself be

made fg@mdnmsommanabnﬂuﬁmen% lak b seAYR10%6 ngﬁgﬁg.geo owth

gﬂx 5% t he reregced gr essure nmay vary
§ABRYGREIPhe frgeoing ﬁhqtamnyventnne hewing significant
advantugdsts bebn ptotlided] White U inbbhilddis shoiwh By Shib G f“gyﬁgsr(?ms it is

nst clic, or randomin nature.

“°”“Sfﬁmé'§a but is %’ﬁsﬁp&b&m variphn ghanges anchmiodificationewithewt departing from
the spifit ®gfddfe, or may occur during cyclic periods in which

reduced pressure is not being applied. Wiile the

anmount of reduced pressure applied to a tissue site

will typically vary according to the pathology of the

tissue site and the circunstances under which reduced

pressure tissue treatnent is admnistered, the

reducedpressure will typically be between about -5 mm

Hg and -500 nm Hg, but nore preferably
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bet ween about -5 mm Hg and -300 nm Hg. Wile the
systens and net hods of the present invention have been
waleacnodsedd with reference to ti ssue grow h andP@iEFEB2007006647
in human patients, it should be recogni zed that these
systens and net hods for applying reduced pressure
tissue treatnent can be used in any living organismin
which it is desired to pronote tissue growh or
healing. Simlarly, the systens and net hods of the
present invention may be applied to any tissue,
including without limtati @A tissue, adipose
ti ssue, nuscle tissue, neural tissue, dermal tissue,
vascul ar tissue, connective tissue, cartil age,

We clagmdons, or liganents. Wiile the healing of tissue may

be one focus of applying reduced pressure tissue

1. Al t as described herein, the application of '
Arréﬁ%gg)g%srs léges%‘jlg °p Ystem ?‘Fé‘ﬁ? ar et prgbsuye tissue treatment to a

tigsus sitesorhprisihgd beneath a patient's skin, may al so be
used to g%neragqe tissue growmh in tissues that are not
di s &FEEHAY Rutqld havinga fgeacnlﬂg el sEorousdimgpl rimady fIBY passage and

be desiredapRd4s® i.npl ant.ation,

t echni ques a{: Q. ap ple.)&/)mr%gg S‘fzg%txgﬁgg g%trhg qusf'éesf} » el iplgwall
to grow avelpdingeainn¢rsurfacebaving aphuralityl dfpréjeeios@ktending from at
then be haiwve ?Bﬁg;m ofifie ﬂ?xrey E\f‘r&'&%#gslg%,%ga

. _be
transpl anted fo another tIsSUE Si B%g@@’ﬂOWpassage,the
di seased fxitlenaldurthérsisdedingra plutAitn af hyethites #fough the flexible

har vest e 'aﬁﬁl“c% he.tra anted tQ anot her
pati ent . qﬁu i S afﬂg}g&lu?rgtgﬁ% ‘é”hqf’%%mﬁw ﬁﬁ’i‘é{tpaﬁ?ée;r educed

pr ed §steonduit fluidly spmectedus alse piemar NG ﬂ&?sl’a?ie o BRWeP Seduced

used in ' ion with.scaffold material To I ncrease

the gr ovvd? %%5%08% %eﬂ?ﬂrga‘@f R R238% aed thetpduralityf ¢fdpertures; and
mat @e¢cand conduit hevipg ackdstat Wags: ihheotil | nd

the reduge fssur e de|ivery appalrig?us, LA t?%ég.m%ry flow passage

Rt .
reduced pr%‘gsaﬁ ESHAS obths firat aenduistd guigeddddkapes at or near the

made fr oanlbaoas oLl BlSbbiky,l hat serves as a
scaffold to new tissue growth. It should be apparent

i f ar egoi that an i nvention having
Thé F%ﬂ%‘#‘ ?§%°r¥?‘“§%\9§ﬂagﬁ’g£§”hﬁ%mﬁ%ﬁrﬁsm sehoad conduits drbpart of a multi-

lunpensghe.i on is shown in only a few of its forms, it is
not just limted but is susceptible to various changes

. Lfications.wjhqut departing fromthe spirit -
Th?ﬁ&g;ég}gg#@i > |£aivﬁ¥=feﬂ1 the ﬂ@@hgéﬂalbm&tﬁélmnen tube are co-

extgpglelvery system for applying a reduced pressure tissue
treatment to a tissue site conprising: a primry

4. Theﬁ%‘g{eﬁf%&o%ﬁkanﬁgfaggﬁbgieﬁ%mﬁ'e' psurroundi ng a primary

Oow passage-anh laced in proximty to
t héhe fisst amd sdcbrd colduifsl £ bl 6f WakdltilnpeH g an i nner

su . |.ng.a plurality of projections extending

fr ?ﬁf@%’?@éﬁ%p & °83P?‘it641a‘o¥‘et%é tp thromuliishimeretubecanidnt o

t htherimany\fldw pussaas a@Bped B¥6m end of the flexible wall opposite the end
connected to the multi-lumen tube.

. The system according to claim 1, wherein the second conduit is at Jeast partially positioned

within the flexible wall.

- The system according to claim 1, wherein the flexible wall is constructed from a medical

grade silicone polymer.

42



10

15

20

25

10.

11.

12.

13.
14.

15.

16.

flexible wall further including a plurality of

apertures through the flexible wall and communi cating
wowaoh/1045e0 pri mary fl ow passage; a first condui PCT/U820d7/§06647

connected to the primary fl ow passage to deliver

reduced pressure through the primary fl ow passage and

the plurality of apertures; and a second conduit

having at |east one outlet in proximty to the primary

fl ow passage or the at |east one outlet of the first

conduit to purge bl ockages at or near the at |east one
TheWykein &cokdis, V\%fd ¢18im ¢ ORHereln thd flekiife 4HLE MAEHGRNY R tangular in

to claim1, erein the first and second conduits are
cnﬁﬁﬁ?cﬁﬁna.nultl | umen tube. 3. The system according to

claim2, wherein the flexible wall and rmulti-|unen
Tﬁetslpeceﬁf &ccoffid toielaih 14whdieh MY HeRIBIAMN S biltdntialy a¥mc1nca1 along

wherein the flrst and second conduits are part

at |aast 2 ppriion,pfits gaial length | exi bl e wal | is connected at

one end to the nmulti-lumen tube; and the primary fl ow
T&%&&@ﬁﬁadc&r&ﬂ@ﬂﬁ@iaﬂ g ahereth Bk shmax{daﬁ&lcphﬁdﬂem lexible wall

posite the end connected to the nulti-fumen tube. 5.

Suﬁ%éd%?%w@ﬁ?ééedkaﬁﬁﬁ to claim| 5wherein the second

conduit is at |least partially positioned within the

Thicl s9uteRl &cwdlh% tPelaililE vﬂiéiélﬁ %@ﬁx‘bﬁ’éc@ibﬁgpfe‘}eﬂt' dWstfudtion of the primary

wherein the f eX|bIevva is constructed from a

floyeppssage by Rerventing e dlexpile yistlrirom fatheceiapsinsduciog eapligntion of
rediRe8 lpRdsFhrk thifigh ShdpridGryf AGK pRiGgyal | i1s substantially

rectangular in cross section. 8. The system accor di ng
to claim1, wherein the flexible wall is substantially

The sy stepy 25earding M gaim 1y whereingthe gissyecsiteds comprised ofitissue selected

fron® i group of APoSY =08 rﬁﬁé‘c@é ﬁ'ésﬂ@ ﬂe%reﬁltﬁhﬁf@ %errﬂ‘ﬁ%s@ﬁen vascular tissue,
the substantially cylindrical flexible wall subtends

coppeciive tiguey 6@"%?65@ teadons; gnd iqrg@mgxyg{ em acc or ding to
claim, wherein the projections prevent obstruction of

Thi @?s@fﬂ d&bbﬁiﬁ% RD1RAS $ FahdPeoRIpMRId SohdRy Hamom &dapted to be
| fromfully coll apsi, ngi duri ng application of

P°§‘é‘8{}%‘eadlﬁ?f‘é§ ey gogkiald ang to eemipuniceie rsdueadguessuge from the

priff}y SR RAGO HidhaGife0 Claim 1, wherein the tissue
site is conprised of tissue sel ected from the group of

adi pose tissue, szcI e tissue, neural tissue, dernal
The systgm acgarding torclaims §2,avhaseinribe seopadany gnanifold is bipabsgebable.
tendons, and liganents. 12. The system according to

The |s§‘$t9in:|acf:b|fcﬁﬁ‘gefo AAHPI2,SIGeid (BE6QRHakrY MR ih felted mat.
adapted to be

The system according to claim 12, wherein the secondary manifold is a scaffold and is
comprised of at least one material selected from the group of polylactic acid, polyglycolic
acid, polycaprolactone, polyhydroxybutyrate, polyhydroxyvalerate, polydioxanone,
polyorthoesthers, polyphosphazenes, polyurethanes, collagen, hyaluronic acid, chitosan,
hydroxyapatite, calcium phosphate, calcium sulfate, calcium carbonate, bioglass, stainless

steel, titanium, tantalum, allografis, and autografts.

A reduced pressure delivery system for applying a reduced pressure tissue treatment to a
tissue site comprising:
a primary manifold having a flexible wall surrounding a primary flow passage and
adapted to be placed in proximity to the tissue site, the flexible wall
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positioned adjacent the primary manifold and to
comruni cate reduced pressure fromthe primry manifold
WO 0orhesshd ssue site. 13. The system accordi ng POT/TEBNTN06647
12, wherein the secondary manifold is bi oabsorbabl e.
14. The system according to claim12, wherein the
secondary manifold is a felted mat. 15. The system
according to claim12, wherein the secondary nanifold
is a scaffold and is conprised of at |east one
material selected fromthe group of polylactic acid,
pol ygl ycolindtudifig dplﬁﬁixmb@ﬂt@‘é 6w hthe flexible wall and
pol yhydr oxybut yr at e, hydr oxyval e %
pol ydi oxafi “ﬂﬁ?Fl?%W § PHEMAsY ﬂpmwmphazenes
pol yale€ilhanasieriaPhdsREiHR
hydr oxyapati t e, ﬁglgdl' ci umd v“gg%ﬁ%ae?ﬁeﬁ a%l c1um bsaéffl ﬁse tellular material
cal ci um cB?‘ﬂB&étPé“fadeg'fgl%‘Chmlsnl ess steel,
titan tografts,
r educfedawg?%(ggﬂi?{el ef ‘%‘8?‘3&%{‘}%&‘3{} woid IRRE 10 deliver teduced
r educed ppr@ssmc througtsthe prinesy flow passage, thes@Rls iniRerial, and the
conpri sin A% rranlfold having a flexible wall
surrounding atg passage and adapted to be

pl acestcond pmmdmmatvyng at léah;e oh¢ 66l i8 bidkimit) %o b rQlu%l flow passage

wal I'i nclu lLuralit ertures throughthe

flexible o r?’? g’ﬁ’gﬂ F'c%\{tpﬁ gir%lc?ﬁd‘flh@ pHeerhlogkageswt or near the
passage; a least bid aiitletRif e fdst &iffuld oned within the

pri rrary fl ow passage, the cellular material having a

17. flow ch .a first conduit fluidly
Tlgéo nec’:'lt1 td%{fot%mgﬁ% c}ﬁ“inﬁ&n V’I}‘F’T at[é"§%\f§¥§l fegorskeanguits are part of a multi-
lumeduglesl pressure through the prinmary fl ow passage, the
cellular material, and the pI urality of apertures; and

18. UIt avi.ng st one outI et in
I SRATSLRABN I 190 B A 00 25 Sl bt are co-
ex{(méed)utl et of the fi rst condwt to purge bl ockages at

or near the at | east one outlet of the first conduit.

19. -n%, S{ggﬁa %548 °cggﬁg§?\%§t 0.claim 16, wherein the

sec nd eIgiy part of a rmulti |unen
t ubéle ﬂ,nst mﬂmcsyst:emmeer PAIDEF & ShuHi ddibd fubeVher ei n

the I'ti-1unmen tube are coextruded.
@gt‘% Q&BBP%ﬁt%at@eﬁpﬁuf%mnulﬁmbmnrmbhend

f| rﬂtepihﬂ et Passapel il dappdl

t ube: themfgl eX| gl e % ?g c%r?%ze??e @ﬂ%éfeevﬁ%ﬂjg@hsﬁs the end

mul ti -1 uffBRPSC OtB%B“‘llthéup‘mWﬁy fl ow passage is

capped at an end of the flexible wall opposite the end
20. The spstemtazdotding foeclaied 16, WhtBR the!8&ond conduit is at least partially

positioned within the flexible wall.

21. The system according to claim 16, wherein the flexible wall is constructed from a medical
grade silicone polymer.

22. The system according to claim 16, wherein the flexible wall is reinforced to prevent
collapse under reduced pressure.

. 23. The system according to claim 16, wherein the flexible wall is substantially rectangular in

cross-section.
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20. The system according to claim 16, wherein the
second conduit is at least partially positioned within

wo b@7fbes20 bl e wal | . 21. The system accordi ng tPCT/IUS200T/006647

24,

25.

26.

27.

28

29.

30.

31.

32.

33.

16, wherein the flexible wall is constructed froma
medi cal grade silicone polyner. 22. The system
according to claim 16, wherein the flexible wall is

reinforced to prevent coll apse under reduced pressure.
23. The system according to claim 16, wherein the

flexible wall is substantially rectangular in
Toe spstemertbaing. clRE1 6 Yotcddh RS ALY Sl indri
e B R i By gyinericat

aigner Enthe flexible wa is su
87y '35t 3 RyLipn of gsaxiablength.i t s axial |ength. 25. The
system according to claim 24, wherein the
Thebystamtacedrdingoi|cldigh 24; #hekdif M i i
Sl%)rtc%%f 360 gggé ees. 26. Tr?e 1syst éﬁﬁsﬁ@t‘%}%yﬁgﬁ’?‘%ﬁ%ﬁgﬁlmewl
RSP © de#BeR- ar naterial prevents obstruction
of the primary flow passage by preventing the flexible
Thebystém anedriingyto @il BSwhGre bk ,%Gnaaplﬁage?vfallo g{év% obsfruction of the

r.educed pressu%e t hrough the primary ssagtg
p“l‘ﬁ’é”s@%‘fvé’ﬁ?%% ¥ Arengniine gheflenibls walhfomi fully lvellapsisyiduring

apglications oL RANESHEsRite tHrSEHEMS ﬁfa&f he group of
adi pose tissue, nuscle ti ssue,%hneu g’lo]:"{]i%s%g e; der mal
connective tissue, cartil age,

Tl{té gsgee Yas ul _atlr ]:?ii_ﬂs*sue, " i is: :
eNAONS ¢ ngilg 4 t16, Whereinrthe 155uq $itn ia compdised)of tissue selected
frahahengidip ofaiHRIse tthR, fRbiikki b %J, L S1e8mal 1 -
reticul at ed, r%_?l yur et hane F (lglggr}llen'g%ﬁ esué’ydsepgﬁ‘ tissue, vascular tissue,
CORPEYIE thgus. Satilaganterglons anddigamentst i si ng a secondary
mani fol d adapted to be positioned adjacent the primary

- Threesysfend secarding @ 61IMYBI wibRid & lé‘éﬁ&lapéa%%ﬁ%%gs %{;g[:nlélque%,

rinmary nifold to the tissue site.
P°§68g$‘a%g>a% claim29, wherein the secondary nanifold
i s bi oabsorbable. 31. The system according to claim

TheSyswheibRliad & 888006 %ﬂh&%ﬁ:ﬂg?ﬂ&%iga,sse\%ﬁ% relél ﬁlgatnfn@id adapted to be

3%1. T!ﬂe .sgstem according to c
Pogilioprd) afiacens the Rmarysmanifeld fahd tel comuhunicatominé cBstestire from the

pridgdary @amlifolNR WB8E|Aiiesel ected from the group of
pol yl actic acid, polyglycolic acid, polycaprol actone,

T al yhydr oxybut yr at e, S5)ol hydr oxyval er at e,
hEgﬁ} | o dpigh29. ekaseindhe secpollany hmmrifidd visisabsorbable.
pol yur et hanes, coll agen, hyaluronic acid, chitosan,

Thhgstemyaepardirigeto tahC29)RVIRDAR %@E&org%g qg#g}eqﬂ' b Ahefied mat.

cal ci um carbonate, bioglass, stain
Thi & t.ant al |l qgrafts, and autografts. 33. A

r e%ﬁ%:}g;é g%?rg%}P & Tag}& ?47 relp dheyacopiany prrnjfoldyisa scaffold and is
compuseciost qp leastolicembteSial1dciQRPEHIBNhe %fbu?; of polylactic acid, polyglycolic
acid, polycaprolactone, polyhydroxybutyrate, polyhydroxyvalerate, polydioxanone,

polyorthoesthers, polyphosphazenes, polyurethanes, collagen, hyaluronic acid, chitosan,
hydroxyapatite, calcium phosphate, calcium sulfate, calcium carbonate, bioglass, stainless
steel, titanium, tantalum, allografts, and autografis.

A reduced pressure delivery system for applying a reduced pressure tissue treatment to a
tissue site comprising:
a primary manifold having a flexible wall surrounding a primary flow passage and
adapted to be placed in proximity to the tissue site, the primary manifold

including a blockage prevention member positioned within the primary flow
45



10

15

20

25

tissue site conprising: a primary manifold having a
flexible wall surrounding a primary fl ow passage and
wa@odaptiedt o be placed in proximty to the ti sSPET/BE51087/006647

the primary manifold including a bl ockage prevention
menber positioned within the primary fl owpassage, the
flexible wall including a plurality of apertures
through the flexible wall and communicating with the
primary fl ow passage; a secondary manifold positioned
adj acent the primary mani fold and adapted to contact
t he ti ssupassape the/flbxibhadall bl i '
fluidly cglmrij)ni cates with the %ﬁﬁér)rg %&Wgﬁg&%ﬁ tl?rgughthe
adapted top IS ¥ apd pemeunigating avith the puinaarpflow passage;
mani & s¢cdn, ' | : | ondui t

i rhivefdld pesiBosid &%%%31? i éﬁh{ﬁg@ ggadgﬁotf% hnd adapted to

fluidly connected to the pri

del i ver r EEEI?E&%P%%@ e S@Gi’]f'lhagﬂnetsh@qdarm' 34am'$ﬁlld@uidlty communicates

passage apskhithe ph [ eriu : : e s em

according to cl s m 33, %%@e?‘ﬁ% %({eapgfi%gtg@%‘?%?‘é‘% t%el’}ﬁeen the

menber i sPAMZR(manifeld apfl the tfsme tsiteimddi sposed on an

I nned fise b 8; Lble wall and extending into

t he prli mary fl ol asé’%‘g‘é&gé&‘eﬁﬁlén%ryg[joé‘ﬁi’%égﬁr@iwvﬁbwduced

cl ai m 33, PEgkare thaoughethb ipoickeag Elop @s@&ﬁé&ﬁtﬂgﬁhfﬁ?i%%fapenmes.
y flo

cellular material disposed within the primr

34. TIROSSRIR acRfRdi t r di t,0 claim 33, wherein
he, sec on dar ?Eﬁg ﬁ%l %%gﬁe?%gﬁgg?%F frevegptionrmember is a plurality
Ol RFieetpatdispencd gntan inherisntfads ofithe Riiblé HAISAA MR info the

By W phsiage f €l ted mat. 38. The system according to
P .
claim 33,p V\ﬁg?ei n the secondary manifold is a scaffold

35 Tand i s conprised of at |east one material selected
- TheryRiephaccgrding totlaipB)) wheien theiblockBpé ¥aERM MeRbkflis a cellular

mASHNANRELWiRE eg,%%ag.'y,%%é%%t rate,

pol yhydr oxyval er at'e, , pol yorthoest hers,
phosphazenes, pol yurethanes, collagen, hyal uronic

pol .
36. Thg sy ercaficPEsting to ¢lyign 33y whatint the s€nAh tBNESIR iebRBabsorbable
cal cium sul fate, cal cium carbonate, biogl ass, )

37. Thetspétememsoti®Slo clhib 84 faptalum. allografts, and
aut ogr afts. %o%&nﬁe? o‘gﬂg 6?%13%? F%@%Méﬂ@uéﬁém%fe&@d@m.
tissue site conprising: surgically positioning a

38. The system acrardinglolaim B, oxaneinghe secbhdarlyi&IR1E id Lscabdd and is
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39. A method promoting tissue growth at a tissue site comprising:

surgically positioning a primary manifold in proximity to the tissue site, the primary
manifold having a flexible wall surrounding a primary flow passage, the
flexible wall including a plurality of apertures through the flexible wall and
communicating with the primary flow passage, the primary manifold further

including a blockage prevention member positioned within the primary flow
passage;
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the secondary manifold fluidly communicates wth the

primary mani fold but prevents contact between the
w@eiorasesoomani f ol d and the tissue site; and del POBUBIVQ7/806647

reduced pressure to the tissue site through the

primary flow passage, the plurality of apertures, and

the secondary manifold. 40. The nethod according to

clai m 39, wherein the bl ockage prevention nenber is a

cellular material disposed within the primary fl ow

passage, the cellular material having a plurality of

f | owuegisake besitidding BrvecoriaROsaaizsridi im39. .
wherein the t.ion ner#bgpgﬁagpg&%%&é%g? 3s/lte such that

bl ockage preve
of projectone W&F‘ﬁ@‘dffﬂsﬁ%ﬁmmn@patgwﬁtaahe pfimtahemanifold but

f I exi bl e p@ientaeontatd Betibe: BE| Ao tisH2s site:
The qs%lst em according to clai mlpgigji erei g@ﬁ%‘&% tissue site; and
secSEXFYPSARSJUSEd Prassyre te thedissnesite thfoughithe pyisda@yflow passage, the

5 accor di ngplufalfy 8f BedfwresIES B e, secon mani fol d
is a scaffol dﬁ%nd%s c%ﬁ‘prclig{ee&eo&dgfyf“@é{g?{ ne
terial selected fromthe group of polylactic acid,
40. A
0 Tlg%:??;g@&@g;%ﬁ%@“ﬁ&%@ﬂm%ﬂ&h@ blmlekage prevention member is a cellular
mpterighJiepexed ithih M EprildQiyV yal.er at . . .
I di]oxanone, poles%rt%é/est Eéfggsg?ég%o ?,ﬁ?}ﬁ-ﬁ?fﬁgﬁtgﬁggl}avmgaplurahty
Of&g‘]‘%//ﬁ *El:“l‘?bﬁ‘]es, col l agen, hyal uronic acid, chitosan,
hydr oxyapatite, cal ci um phosphate, cal cium sulfate,.
41. TheahethotacesraRpab &1aili 70t inless steel., . _
10 otk L:ant um talrilitggl um aﬁaogrglefutl ?j,iea%lﬁkdl&gﬁtp@‘?eﬂlf’%.meﬂ'?“ is a plurality
PRECTRATGartendens: Apmqnt ionerl surfacSef therflexible G@MRINGShPGhe primary
flopepasgaggieousl y renoving the primary manifold follow ng
conpl etion of reduced pressure tissue treatnent. 45.
42 Th'ghe tmat hod according to claim 39 further conprising:
5 &7 THPATEOTNRS 1o daisy BRgvhereingthe senopdamynhidfald f0 Femat Rght.
13 Thcorrpl etion of reduced pressure tissue treatnent; and
- Lheispstemmctomigeoasisial ¥9,r0mréig s | ' r.pable. 4 i
codhhe q:(tbgﬂqﬂ accordi ng to ciaim 3%&:195% 2’?8350 15 & f53fold and is
s pgpﬁﬁ g féaSbP?Wfr\‘all W%%ﬁagpmwaﬂrfiﬂf@dﬂhcta& &cil, Bolyglycolic
acifly ol getiprélabok gty Ny drBitybutiGieP f)é)l%}rfgroxyggi’expa?e? %gg'%ioxanone,
pOlyorthoestfwr 5, polyphosphazenes, polyurethanes, collagen, hyaluronic acid, chitosan,
hydroxyapatite, calcium phosphate, calcium sulfate, calcium carbonate, bioglass, stainless

steel, titanium, tantalum, allografts, and autografts.

44. The method according to claim 39 further comprising:

9 . . .
0 percutaneously removing the primary manifold following completion of reduced

pressure tissue treatment.

45. The method according to claim 39 further comprising:

percutancously removing the primary manifold following completion of reduced
pressure tissue treatment; and

25 wherein the secondary manifold is bioabsorbable.

46. The method according to clajm 39 further comprising purging the primary flow passage
with ambient air to prevent blockages within the primary flow passage.
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