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SYSTEM FOR PERCUTANEQUSLY ADM NI STERI NG REDUCED
PRESSURE TREATMENT USI NG BALLOON DI SSECTI ON BACKGROUND
W@R00THESSPNVENTI ON 1. Field of the Invention ThPGTI/US2007/006649
invention relates generally to a system or nethod of
pronoting tissue growmh and nore specifically a system
for applying reduced pressure tissue treatnent to a
tissue site. 2. Description of Related Art Reduced
pressure therapy is increasingly used to pronote wound
healing in soft tissue wounds that are slow to heal or
non- $¥STEM FORRERCUTANEOUSEY ADMINISTERING REDUCED

o) T’ T RESHURE TRIATURT S MALL By BisitHon

mani fold to distribute the reduced pressure. The
open-cell foamis sized to fit the existing wound,
pl aced i nto conBAGKGEROQUNRORHTHE I g)rN
periodically replaced wth smaller pieces of foam as
t he wound begins to heal and becone snaller. Frequent

1. repiddofithe Imfentinm opencel |l foamis necessary to
mnimze the anount of tissue that grows into the
cells of the foam Significant tissue in-growh can
calibs 1pa¢rrtlornaeraeasrwnclsllu to a systeras weethest of prempliagtissue growth and
e r e

mord GRHERANP a5 SihCrok AEHARE cbdudcl BeERlicki SRP B {lo o oo sit
berng healed are subcutaneous and in other cases, the

2 sues re tﬁc g‘g {thin or on dermal tissue.

. Tr d’FY"B i %Y pressure therapy has primarily
been applied to soft tissues. Reduced pressure therapy

|caI been, used. to treat cl osed .. .
o B shccd At rEragy Sh T a0 D= PRI youpd hepingin soft tissue
wouﬂdsﬁﬂhﬁﬂ&e @lcﬁv tShial ov\ﬂrbmﬂealgrﬁdditﬁdlﬁ Sa:ldcyd presslire ﬁd:rapy Typlcally,
pressure {her s not been used in con tio
redupgprestyr i Aplied e g R SR HED B ARSrEP Qo that Leves as a
manf¥bid®disthibeieehd fedac&ESTEsIIFE brmwpen&armaal ib yizea rmﬁt thg existing
a bone to apply reduced pressure t her apy nmay creat

o RqgAJER gL M he Bohpband thepsparipdically el acedpith smaller pieces
of fo%ﬁ’\?/ 15 tHe cﬁﬁxt b gin% &) ﬁeeg %ﬂﬁ b8chrhé %ﬁl‘l’ére ﬁélﬁi’eﬁp% RR¥Sent of the open-

eyon e open-cell foam pieces that
cell foam issegedshry tomainimize she amount\of @mwesihat@rawer intp ghe cells of the foam.

R
pr Mﬂcw@sw&@tapmgs twicaly kenli¢hty me@m@memms In some
cases, &Mife ﬁ u\ég ge%é h%gl%d %ydps gu%@ﬁtaﬁémlsnﬁimdﬁh&fcagégeth@ 1858 tare located

nven pressure delivery syste
withjor ovond édmah Hageo eradltxenaMy(. heduned pressige ﬂEMpydiasmlmenanly been applied

esent lon to [
to s ERGE REE nipied R PR AT G ER M pfclosed, deep-
tlsSUe rwcimﬂe becauseof thel diﬁ‘dalwweaycetybesémad hgsu’dh \ivmaﬁls tAdditionally,
redue néslgg gl\eﬁ nasfn%t geet}lal\l/SleH% erlec 131'1 thi healmg gone 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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mani fold is disposed within a first of the |unmens of

the mani fold delivery tube. A balloon having an inner
wapacao@ml bei ng capabl e of assum ng col | apsedPErRtis2007/006649

expanded positions is provided. The inner space of the

balloon is fiuidly connected to a second of the |unens

of the manifold delivery tube. In accordance with

anot her enbodi nent of the present invention, a reduced

pressure delivery systemis provided and incl udes an

i nper neabl e nmenbrane having an i nner space. The

I mper meabl e MEBRIEFSSUMMARY OF THEENVENTIONNpr essed

and rel axed conditions. A manifold having a plurality

of flow channels is positioned within the inner space

of ThB@rdblgas prabnted B?ﬁ’ﬂfsﬁﬂ@wo&mﬂ-ﬁéﬂﬁ%dsyﬁfeﬁsmﬂ methotifare solved by

the inner s t he i nperneabl e rane is |less
the sypigmsapd qﬁtﬁ%i:ﬁﬂf %HF§?‘Hé“‘f°H€°P~nﬁefF |RECSSRRALiYED, system is

providedyf Scédrifce Wﬁ?fm@&ﬁﬁ@dlﬁféﬁm thé F@éeﬁthﬁvéﬂiﬁhft@ Eﬂplﬁ a reduced
w thin the inpernmeabl e nenbrane. In accordance wt

pressm fo a tissveisite. die aerlueed pressure Heliyang sysiemiingludasiagpanifold delivery
tube rh%d,f,gge 1R5EMufr S hhd § nYan$tbRd mﬁ%a sneaahsi of ﬂauﬂchmmens The

i nc s a manifold delivery tube having | east one

manifaldsia gma§edamhla adfiizst of the Mne!tsrmftm s:@alfolérdylwgprabb@ Htballoon

hav‘ﬁ%\%] gngn%g% ur aﬁ &%q%ap%@g of! anne%S Jé&ra SContl x&’r ecad poosmons is
proviodedd éIHe\xmneedpadtr cnmge. balhepnpia fbatjy: vanneofeditha snamdfoﬂ tble lumens of the

e to the tissue site. An inperneable
mm%g#o‘filﬁé f)row ded and is positionable at the distal
entn axfcot‘d@cﬁmthf anlothed etribodinyerit obthe p'fé&ent imwenticrg blreduced pressure

dehvg?e&nbr L 1s|a1?r%|v§:% E’é‘h'g eesg:ﬂs g%ﬂ%ggﬂ 188@] Hexgﬁ-nagﬁxg an inner space.

The ngérﬁféﬁﬁlé rﬁﬂ?bﬁaﬂe s ca@ablerof abjuesihg coﬂlﬁﬂ:kstrdgmd rélaled conditions. A
vgnt ages of .t he esent inventjo cqne
mang SR S p Dalirg S Rokcantif Pt Red pathis (e Jues spasg of the
impéifieable Phdrbrah&l 2 &Qﬁée@\/ﬁr&%ﬁﬁw@ﬁﬁ(ﬁﬂ Bﬁbﬂﬁa@oﬂ_ e impermeable
DRAW NGS The Eatent or application file contains at

membgane is s REPSaye Oytside the impergeable pembrage tq reduce a volume of
spacE’ 3t&ipiedb ﬁﬁtrﬁﬁxfcﬂe %ﬂﬁxﬁﬂe%g@%dbf@ﬁlbﬁﬁréﬂet h col or

drawm ng(s) will be provid fice upon request

anén preprdance @fltttqﬁ»él mmgmbydmmt of-the prasegeisiventiong a reduced
presﬁﬁé ﬁpl‘?\gd' ¥§sté{1hq fgvui’edra%qliﬁ n‘gd raexﬁﬁﬁifcﬁ? G@L{'éfg 'be havmg at least one

appar at us accord n to an e I ment resent

passagpreaytandra distabends dlm:@atabexulswnble@é beingpjacgd pdiagentghe tissue site. A

man{}3i{f i Hhdid & M?alﬁ et#' to¥ gBEvr&éng?AéIQ I gﬁ?é%i &4 g{a H?llpﬁér&f‘lh?ough the

passagmvayeifsthe Eiamfom ddlivest tube¢ mstha t!Bsucrsutev iAmimyfermbable membrane is

provii il BOTGHT A Thr kel PRBTIE v Bl bt eph byt impermeable

menﬂ:pmmrmtluﬂesﬁn inin€r sphice BhdGis cdpable bl adsumimsatdesst dee uf avexpanded
.of t h(g r@g@ cfl gr essure delivery apparatus of FIG 1,
POSIPeRANGYE BEXUP% delivery apparatus having a
Si Mgheét dbjures) featardsiCmd-advansges o f ded préseny irivehiion will become apparent
with reference to the drawings and detailed description that follow.
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FIG 4B depicts a side view of an alternative

enbodi nent of the reduced pressure delivery apparatus
W@R00FIE592, the reduced pressure delivery appaP@r/us2007/006649

havi ng a dual |unen, reduced-pressure delivery tube;

FIG 5 illustrates an enl arged perspective view of the

reduced pressure delivery apparatus of FIG 1; FIG 6

depi cts a perspective view of a reduced pressure

del i very apparatus according to an enbodi nent of the

present invention, the reduced pressure delivery

appar at us havBRZER BESCRIPTION OF THEDRAWINGSo a

flexible barrier having a spine portion and a pair of

wing portions, the cellular material having a

pl ahelpatent 6 appliutie iR @ntainddtGeast ohé Hrastingéeeurdfif 66lor. Copies of

. view of the reduced pressure delivery apparatus of |,
this patent qr; papntappliipn ehbiication Suth caer dnAIe o b Sriged by the
d it ofehd NQeYsadpRR! at us of FIG 7
O pSPAieg b g 10 iochers

aken at X FIG 8Aillustrates a . .

cr §3G- § depictsrcpersnestive view(pict redusedressyredeliveny apparatus according to
an efBbUMEIY of BRAIBIAP iRERES S thdreifcd prefRIidIRREy ipatdts having a

present invention; FIG 8B depicts a side viéw of the
pluralitytiof peojpetions extendisigi fram p flexihie hauwier b7 creatga pdyrality ¢f flgw channels;

I Lyst fr ' f r .

e et el il ver? bt e Bl VBRI BRI Sppecaius of FIG. 1

pr #6n3 depictsra top vidye bfitheursdutet] presswiedelivenydppamdtus of FIG. 1;

pr upe .l ssue tr.eataent [ X

o PG PR SR A 88 IR tohP B BreBiyn® gReHy Boparpeor FIG. 1, the
reducedipressors delivarg apparaias havidg rissiregle howen, Fddiced-pressure delivery tube;

il lustragtes. a cal,or. hi stol qgi cal segti,on qf rabbi t

o A AR BieR A R bistk S Sbifhys SFoBet of e Rpiel pressure
delivfip bpparhiue of FIGs Edbe pdupddpresiuee delbeneappaeathnRaving &dGal lumen,

12 depicts GR’COl or histol ogical section of a rabbit

reduced-pressre HsIV SRy ¥ 0si ti on of new bone fol | owi ng

apHIGE 8l @ratth ahRALEEA prsfestiVevieWssiuBe Fddasédprbsuré déhivery
13 illustrates a color histological section of a

apparaypof FIGaki um showi ng deposition of new bone

Folp@vs REpRRA béréiecAle Plew Sithieafcdd ESUfEddive tus according
treat mantr;)l Fl Cal% %fbdepi cts a col%r Isgﬁoto raphé}é?ppgra according fo

an ephpgirent of heupreseay inygniaw the redpeed presspes dplivent appREtiRlpving a
clte FHERL AU T4 gl Sl gine oG gl i

portisimssthh selulsrmptepabhavirg:a phualify ofiflevoehanadlsit he criti cal
i 28~def: ' | - ' )
" LRGNk S O 83 AL SRR s of FI. 6

deFilGt 8 dapictsl aeroghesctignal sideofiew lof theasdiced pressiugrdetivery apparatus of
Fl @169 808%: 881136,

FIG. 8A illustrates a cross-sectional front view of a reduced pressure delivery apparatus

according to an embodiment of the present invention;

FIG. 8B depicts a side view of the reduced pressure delivery apparatus of FIG. 8A;

FIG.9 illusﬁates a front view of a reduced pressure delivery apparatus according to an
embodiment of the present invention being used to apply a reduced pressure tissue treatment to
a bone of a patient;

FIG. 10 depicts a color histological section of a rabbit cranium showing naive,

undamaged bone;
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application of reduced pressure tissue treatnment to
the critical size defects; FIG 17 illustrates a color
whe@vobagt cal section of a rabbit crani um f ol | PET/DH2007/006649
reduced pressure tissue treatnment, the histol ogical
section show ng deposition of new bone within the
cal ci um phosphate scaffold; FIG 18 depicts a
radi ograph of the scaffold-filled, critical size
defect of FIG 15 follow ng six days of reduced
pressure tissue treatnment and two weeks post surgery;
FI €IG1P1 illustrates atcokor Ehxstcﬂd'giogrs'&pdibméf 4 tabbit cranium showing induction of
scaffold-filled, cr|t| si ze def ect
grani o sty Aiek SabySHgn of Buibed PisrEie firw® realrpgee
tr 86 nEZIBe;ﬁﬂQ atdbﬁir\lﬁstwb@ib‘il §e0fibn 614 gebibjt, cridi@n sAGwing deposition of
a front view of educed gqu ssure delivery

depi ¢t s
new&ygf Btfoxis PBPKGRtEp of reduged, pressute tisyue tipatmenls o

I NYFEGL 1 PustrlRs b 167 BEbtFlb SR EINCHSELS ¥ ﬁblﬁxt%)’ﬁﬁﬁmshawidweposmon of
a mani fold delivery tube that is used to

new bepe folloviag application of reducedpregtnre figsue freatrpent; ver y
ap P?Gaf Mﬁeﬁx@ts a dolsrPiBtordph offd Ebbif craniurh UEVINA 1WE cﬁﬂcal size defects

enl arged front view of the mani fol d delivery tube of
formed @n theocranipe; nani f ol d del i very tube containing a

r egyGess ff ngﬁéfég 4 CGR{ lpnﬁ{ogmgr,gt AiE a@ba eyarmn%f%hexw&h%wmg a

barri er rg)resse
calcmm‘,phosohate Ecﬁfolﬂnssbapd (mﬁmanneevﬂ the gedcalrs efdctsangifa stainless steel

scre%a?ver gplméqt(lt];? sgcond?/cﬁ‘rﬂ?( 9 Le E% 21 the flexible

erla the r educed
pr &$GuUL @debabns \aem}oremqowwmsofhhe na@bahl:mmiumrof &hGe k4 shaobeidg the

oep gt af fpiEbreniis By RRAGRHRAT e SRPM A FEw; s

r etIGel7 fihgaates @ cor IhvmlygﬁyﬁieeMmﬁf:a)faﬂibhg:rztmmrfollomng reduced

enbodi nent of t i nvent e r.educ
pres e SRR R/ The 1Oy S Gt SErHinR SheVTiag dEBr OG5 Gray one within the
calcﬁ,ﬂbphdgpﬂﬁtelssamad to per cut aneously insert a reduced
pressure delivery apparatus tqQ atissue site,

r ediielf gerists ¢radigaraphaf fhesssatipldriided, erlﬁ@als*r?&mfect of FIG. 15
fouc%hg LH&dH5 of Pe-aue@&lbfeeé&e tdule REMndrd BRd BWS v&eﬁssi,as@bﬁgsry

an i npermeabl e nmenbrane in a co;rfpnesse positi

FI @IG2h9 dhsirates azadipgraph of the ssaffeldefilicdy critial |§126§§€ﬁ°e0f FIG. 15
follo&?*x# Y dayS b8 tEINcEd plek{are a%uemsnﬁ&ﬁ W68 vV E SRk Epost surgery;

very appar at us be| n? shown outside of the manif
deFlGe? dembfe afent viave of aradugedbpressure deliveme system according to an

emBRGR oo L2 05 0 LByt by i B8  manitod
delivéirgtut23hatt ik esede peechtaneessly insed el redeged pregsureadelivetyeippgratus to a
ushown outside of the manifold delivery tube but

ESN& r ai ned by an inperneabl e nenbrane in an expanded

poFIGi Dhillustrites ah AnlakrgedSrom tviesy af meom:nfuldadelufery tube of FIG. 20, the

[ d pressure deliver sstemof FIG 23, . .
manitG i iy GB2 iptairing 3 & S deliyst aPirsin avine a flexible
barried had/B£a eélhilacmarsial vl ad:dﬂﬂirbssed pohtlbﬁ' but surrounded

by ?8 5%261%%@&:%1&3& ar?tevula\{/] o Em?oqg (cjle oesrly tttllb%nof FIG. 21, the

flexible barrier and/or cellular material of the reduced pressure delivery apparatus being shown

-D—

tiss

in an expanded position after having been pushed from the manifold delivery tube;
FIG. 23 illustrates a front view of a reduced pressure delivery system according to an
embodiment of the present invention, the reduced pressure delivery system having a manifold

delivery tube that is used to percutaneously insert a reduced pressure delivery apparatus to a

4
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FIG 26 depicts a front view of a reduced pressure
delivery system according to an enbodi nent of the
wEe@3antsot nventi on, the reduced pressure deli vBECHUS2007/006649

system having a manifold delivery tube that is used to

per cut aneously insert a reduced pressure delivery

apparatus to a tissue site, the reduced pressure

del i very apparatus bei ng shown outside of the manifold

delivery tube but constrai ned by an inperneabl e

menbrane having a glue seal; FIG 26A depicts a front
tissue isitey thé reslucedipressirg deléeny epphratus being shewe putsidecrfthemanifold

.to an odi ment .of the present inyenti.on;, FIG 2 .
delivery B‘?Fﬁ’% gQnsy a’fwes?w ap mpegpeabls Eﬁﬂiﬁéﬂ‘edf‘é‘scgd‘%l’éesseg”sm°“’
deFi@ez4/dépiat aifront e'mr\];dbmg&euuged prasade ﬂetgvelrp%ystm of FIG. 23, the
present 1 nvention, the reduce pressure delivery. ..
recugSyUprERiURE OF 55 PREFR TS PEfa o W PYISidgiRd thtenifeld leliyery gube but

consi8irel beRQHpedmédhlEMlenbraRiH GaelaREE HSHiGn;del | very
apparatus to a tissue site; FIG 27A illuystrates a

f r 6HE- 23 dinstatesa fiont visw ofrthe sedugedipresspss geliyezy system of FIG. 23, the
. . ; o
e BRERESAREN Ao R R ok B RECTU ST Ay e
constained dyantimpermeable membsane ingngapanded POSIISNY del i ver a
re
m%@%&nﬁgﬁu{& aggddt VRW o PHR3EdIcEE g;re%%l?r(eadgggég g@ggétngof FIG. 23, the

ane position at a tissue sit

reduged pressuchdeliveny apparatus beingfshenmiontsidecafithgymanife igery tube but
g _ . o di
B e S e i e e

i | FiGt2Gdeicta afffomvvievaof a cdueedpriebsude délivaednsystemn acganding to an

a,.reduc pressure tissue treatment to S Sj .
embBgipEPLAE feiEaRt D Febidn e el PRI plecRvbiy T hdying  manifold
deliverctubd@hatdpussdsto pefdutanieotisly inseft axredwded palesstire delivery apparatus to a

. admnjsteri n(g a redyced pressure tissue tre L(Insr}I to e 1d

tissug;site, [ Lgquge presTHT AGUYSSY RPAATS BF N8 TROWR optide pidhe panifo
delivery aibei il costraindd byl dnlisipethesbl@mchhoareawingd glae k41 od

of admi nistering a reduced pressure tissue treatnment

t o FO1 26A depistsiadront vigw of g redyiced PresBise AgkiyRry gystgm@ccording to an

embBABRAObF IhB\edNehOitvertida;, 32 depicts a cross-sectional
f

ront view of a reduced pressure delivery apparatus .
ac EYF R hidluswatgs a Siopd viemeof a reueadprpysuradnlivery sistenpaccording to an
embﬁ&‘i?neﬁ? gf‘ﬁaﬁ gxr&reﬁ RVERISE kﬁevt%aﬂcieﬁrﬂ?éé's?&l&li'vgﬁl HdieRPh&ing a manifold
I'p prosthesis having a plurality of flow Channels for
delivepy tuberthatds nsadito @grontancously injectarreduasd pa¢ssuigrfielivery apparatus to a
tissuaYftgoundi ng the hip prosthesis; FIG 33 illustrates a
Cross-sectional front view of the hip prosthesis of
FI BIG327 A éllistrgtea adeans viewbfia sddurgd pressuredeliveny siesitem facgording to an

liverj £l i t one o) ' . .
eS8 el e, U, S50 S AR A o it
deliveey hube thatris nsadato rpervgrtamepusiptielitera rpditded presssiertdglivery apparatus to an
. _reduced rgssure.{.i SS treat nent according to an
impersAE MsEOERE PRUCRIELAL AR R on:

FIG. 28 depicts a flow chart of a method of administering a reduced pressure tissue

treatment to a tissue site according to an embodiment of the present invention;

FIG. 29 illustrates a flow chart of a method of administering a reduced pressure tissue
treatment to a tissue site according to an embodiment of the present invention;

FIG. 30 depicts a flow chart of a method of administering a reduced pressure tissue

treatment to a tissue site according to an embodiment of the present invention;
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FIG 35 illustrates a cross-sectional front view of a

reduced pressure delivery apparatus according to an
wepdodogsent of the present invention, the redup€dUs2007/006649

pressure delivery apparatus including a orthopedic

fixation device having a plurality of flow channels

for applying a reduced pressure to an area of bone

adj acent 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 FIGo idhatrates 8 flosv cliet ofiecemethgd af admindstenng A cedncediprgfsure tissue

bone. adj.acent. the orthopedi Jxati de N .37
tea BRI B8 St PRy B sPoaoisih o e s B by Bn

boFeGO3Z depicsfa cﬂapiﬁ&feeﬁmﬂl ﬁ@rr;tt’) ﬁgwcxﬂ'dl rﬁdﬁtﬁr&stﬂ&lﬁlﬁsery apparatus

t r.eat nent ccordin to an e odLnent o t he resent.
accordiii it R REDREREns BF e et EVPRIAD. Aiprodse PR AR Vg apparatus
inchfiHg & hig Mokthgsia hadity aMuBh6 STl EhaSel fbf &5plyiapta reduced pressure

tissue site according to an enbodi nent of the present
to an gre¢a Af bore susraunding the bip presthesisit es a f1 ow chart of a

Me QA3 PlinAfHes htre¥sisBdichal ROMGAEWRTARSHDPrédtB&IEof FIG. 32 having a
treatnment to a tissue site according to an enbodi nment

secopd plusalifyrafStay chanpelstfpiodeliveringa flyid irpthg apracaf bpae swigaunding the hip

Megids of a reduced pressure delivery system according

to ah enbodi nent of the present invention, the reduced,

pr EGudedepitisndigw shart efa mathodforrepriringrajomtef  platient using reduced

e L

f | FXGb3eillustrates AlcGSs-s4¢ticd@! frontdewafa rpduced pressung dglivery apparatus
_ = ' [ duce .

sk §5 8 BEDSFARR BE o NSRSt glvry appars

inclyaling e oithbpedia fikation ddvicer lewinpeaiploraigy of Bodaihammsaly for applying a

t hayi ' . i fol d.that. i.s j.ntegr.all
recuid hERTlh K 87 % B B AP RO R e e At 8t Vs
dePFlIGt 36 depiefsA1e6dsisectionad froaf vietveoflthé oRhopedinfitatiolieoice of FIG. 35
havig g Sheon RIGFAI L L Ao Shermelscor deifyerng g e T Brea of bon adjacent the

orth§pdatdRkatfonVdei¢edf a reduced pressure delivery system
having a valve fluidly connected to a_second condui t
a

c E6P a3 hijlusirates adleypeharcefia method fonhealing @ bopg defertpf a bone using
redu@:dTﬁlebﬁPe kseleritAth &MY abbordifls 16BR eEUEaIM &NV B P \bzbSent ([jhvention;

the follow ng detailed description of the preferre

enddi dedepictseciey ehartof amethed af gdprieisigeing pedired gressure tissue
ueatg'Le%N§%ﬁs§uQ§ﬁte %Qé'(ﬁ[ihﬂg R&hh eh®b&Ment f‘gxe:gﬂes‘@ﬂ{ flentfon; and
shown i11Tu I C

y way o tration speci referre
entiddi 32 Hiustrates wifloyhchareof awethod of adeynisteripg acedusedipressure tissue
i \ . e 0l
weathlliE o £ RS HE Bk QB 186 BBl ofthe prEicff iy B
i NFEGSI 4048 alepict varicusvighey off oxeducddpressuiedelivehosiisteemaccording to an

embgﬁﬁngx? of {l{el ﬂréseegt ﬂx@gnﬁé}e'ihé r%ghgeﬁl pressure delivery system having a primary

manifold that includes a flexible wall surrounding a primary flow passage and a plurality of

pros

apertures in the flexible wall;

FIGS. 49-50 illustrate perspective and top cross-sectional views of a reduced pressure
delivery system according to an embodiment of the present invention, the reduced pressure
delivery system having a primary manifold that is integrally connected to a reduced pressure

delivery tube;
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structural, mechanical, electrical, and chem ca

changes may be nmade wi thout departing fromthe spirit
woroogaege2 of the invention. To avoid detail noPCT/US2007/006649

necessary to enable those skilled in the art to

practice the invention, the description may omt

certain informati on known to those skilled in the art.

The follow ng detail ed description is, therefore, not

to be taken in a limting sense, and the scope of the

present invention is defined only by the appended

cl ElGBS51 dspicts adehspretive vitWwa ity primatyaaitificlds of FIGS1149-50 being

having the pgropert.i of ,an el astoner., The term
appl“"@l‘%@?% ﬁ%‘i‘mgi’%@a?%‘%ﬁé 1.7 kPP Uisye S5 M neri ¢ materi al
t hFIGhsBillusies alstikeendlicopew of @ Feduved prespase idklivetlylsystem having a

most el astoners have el ongation rates greater th
valve gty Gennectgddniarsecons © RECHAingda ap i%E’E’BQ‘.m"FH é’? the present
inveh@Si.| 1 ence of a material refers to the material's
ability to recover froman elastic deformation.
Exanpl es of elastoners may include, but are not
| M pHrAfLEPDESCRIPYON OF PARRREFENIGEDEMHOBIMENT
but adi ene rubber, chl oroprene rubber, pol ybutadi ene,
nitrile rubber, butyl rubber, ethylene propyl ene

ru , . ' . .
R o B e B P S PP ooy reference is madeto
the qo?mpmgfiﬂgldm,wiagsjthai formargmst he@sofuamdﬂinlwlﬁefl s qutolvén byeway of
ot floexi . refers.t n_ohject, 0 terial that is .
st pobeffc 5= choAldl B Yuth oS b bl be plpcgoed. These
embbdipiensd drg desaibie i sufficient détail enermblethbsecskiliddin the art to practice the

il DR B S35 b o il o

structiital phdvhanical) eleomical; ahd hethichl ¢hafipésanaypbe alade svithoatideparting from

ressure deljvery a atus, .of the present invention . .
the iR SFORF G IAvEpaDR Lo AHoIdAeiail 1ot BESSHHTY ) BRaHle e skilled in the
art té Pralfic€thR8Vehtioh! he desRiptioa Rfayddmil cki&if iffofinhfon kfdwn to those
a the flexible nature of a reduced pressure

| e, R
skillggh 1 g ?’9‘ isdrteving detailed dlegqriptiondp dheretnse.diot tohg taken in a limiting
sensé! dn@hé & rmmegﬁ&&xﬁ ShVRBtiIYE ARSI anyodﬁlﬁ@ app&ided cldifs.

portion of the bone having the defect. e term
" f Agiused hereim dhe wEpSElasigatELa meany having theprapesties of an elastomer.

j Lk » j . . | 1 .
e e
More specifically, mpstelastpmersihaye clopgation rates greater tham £00%%6 and a significant

.. ef. . it .
s bl SIS S e AR SR o rcoves
fromt araelasticsdrformasione iBxamplési af eladtonmars gry.indlnge ue atwi doit fiynited to,
. f L , e [ qt .
ool YR L POl Sk B R oo Bl Bler potybunacicne,
nitrilei rghbetsbutyhindbber lethyléne propydere tubbér; ethglent prdpytergtdiédeemonomer,

ne ane ile,an i nperrpeab menpr a ma e,.liquid
chlofSRtbRREs oot et 1R PIRGHATE Biobed BRER AR Yad furaddd; o,

r atas ukéd akdeim) Ithd)teli:m_“ﬂekM”rrefeigmi ahsobjddver tfagerial thatés able to be bent
or i AR it e BBty APepfguaterias e
does A w8 édsyarily AnchantitcrRAS1ERIBAND ohBY elaIBAERE dlheluist VS tHeltéln “flexible”

. as a.partjcular value, of water vapor transfer rate . .
in cqnpgetign with a material or reduced pressure delivery apparatus of the present invention

generally refers to the material’s ability to conform to or closely match the shape of a tissue

site. For example, the flexible nature of a reduced pressure delivery apparatus used to treat a
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The term "mani fol d* as used herein generally refers to

a substance or structure that is provided to assist in
w@ppaoasge reduced pressure to, delivering fl uiPGI/US2000006649

renoving fluids froma tissue site. A manifold

typically includes a plurality of flow channels or

pat hways that are interconnected to inprove

di stribution of fluids provided to and renoved from

the area of tissue around the manifol d. Exanpl es of

mani fol ds may include wthout limtation devices that

" bonehdefectshayaliaw tHe apiparatustte barwrappreicort folded anounidahe portion of the bone

.ch . cellular foam such as open-cell foam porous
ha‘"%@‘f f&di I ections, and liquids, gels and foams that

| NThe @@nOT1EAT Bs tisedi Heedin @enefrblowefham@elgss orThiquid amnmay also include
"redyced pressyre! [

d h . | f
any qihih HGVaPE aSSAl, s PTGt e FoBSrhidscan es
Si trfie i “ifpePBibdile saised herkid SerletABL fERAS to the aﬁnﬁi of a membrane,

cases, this reduced pressure wll be less than th

covessheety REPINET Prastance to blockiar dawithe traasmissipn pEeithss Jiawigis or gas.

Impe%‘h{egﬁm 45/ beustd fe?éi’tiﬁ REvéis SRSk CorBilYerMerhbiafied thafard resistant to
y drostati C pressure of tlssue at the ti ssue site.

the tpinsminsipm efiquids; mdile alewing gaspsitor tr@gmlq tb@qshéb%me@brane While an
IHleFIGIaBQ ﬁg St {1 ﬁfe%ﬁéﬂf) W%a the

tISSUG SI e actu ssure ap e tissue

transphissionsate béali oy ahlyi ceetain| l;qmctss sThetusa of m; tprte ‘ggpesmeable” is not meant

. I I . .
to m&‘*& B ol iSRSl SHtibllle s AR GF bEloGPR Phr LG A sandard
measureineitefon inperofeabilidy, tsuels aea partieulapsalug of vattr vaparttransfer rate
ég) ssure around the tissue site approaches the desired
uced pressure, the flow may subside, and the

r edhe ed-rm‘l‘mmtblé” asudelddrerain gmmtbferum & ssbstdrice oy\stsacture that is

cat ed,. es of, pr.essure t.ed .her are
PrOVp@FegggaPSégt inpEob e Eulieripe 5. 15 EnR Apid 1, GrER8Ving fuids from
a tisSheSites tAARRAIfOId typichlty iticRudds & Phirali®DTIDMEcIHhnels @ patiways that are
the gromh of cells and/or{#thefor tion_ of tisse

mtergwsﬂddol@pfwl distripytiop eifwids py ite Aad remme ta the area of
tlssuéta['dtﬁfd%g maAfb1d0 N OMINIAEs 6F thaRdIas Maf Mcled %tﬂétﬂ‘ﬂnlﬁtatlon devices that

he scaffold may be |nfused with, coated with, or

ec%ﬂ’ﬁF‘F%’eﬁie‘BFmé arragedp doon flow shapaels,sellglap Sam sioh a ppgn-cell foam,
porou® tlﬁ’idé%il@ctﬁﬁlsl arfll WMils, gAsaabahdthaPinchRe b3 8Greds iftlude flow

mani fold in accordance with the enbodi ments descri bed
chanpelsei n t o admi ni ster reduced pressure tissue treatnment

{ O TRe tdriv e didddSrestiife a8 ubdd ﬁéréﬁ%?nét‘a]l? refefs %gdessure less than the

herein refers to a wound or defect located on or .
ambigint pessurn pt 2 tiswgsite that L rirgysubiecterbio traatmentd In mosbeases, this

. [ .

el g S5 e URBGe ofRSBEE SR oM Rlnd hERHPS locarcd
Alteumtitvéllyagxg reduned pressuremay balessithen aﬂydrCtsatmptesismmf tissue at the

sicte ther £3s, o5 h .
s, TR et Sl bl bt 559 b 8k escive e
pressure tppliedatodhs tissue \site,the ad:tu:'llspreksaferaquhed) tcadnd txssuermterma)ebe

. the growth of,additional tjssue. For.exa reduce
signifeandy 85 Thedandoreibist Rarmallyi o b X Raib ROUER Reduced
preséurs i iaitRdly gefergfeonid dldwt inahi@tubeiand e Areabf thetisbee site. As the

har vested and trapsplanted to another tjs | ocati on.
hydrostat\{c pressure around tﬂe Bssue sxete approaches the desir reduce& pressure, the flow

imp

may subside, and the reduced pressure is then maintained. Unless otherwise indicated, values

of pressure stated herein are gage pressures.
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Referring to FIGS. 1-5, a reduced pressure delivery
apparatus, or wing manifold 2 11 according to the
w@erioniadgshes of the present invention includes BCT/US2007/006649
flexible barrier 213 having a spine portion 215 and a
pair of wing portions 219. Each wing portion 219 is
posi ti oned al ong opposite sides of the spine portion
215. The spine portion 215 fornms an arcuate channe
223 that may or nmay not extend the entire | ength of
the wing mani fold 2 11. Al though the spine portion 215
maThie eeroecafibldy as msai beteiarefenetod substaned drstthcurg tsed to enhance or

B B M A IS8 3 el e
dunedsid!ﬁl p@‘tbﬂd sllnlibtiﬁle(ﬁat providey £ emiplate Q'on cellogrowdf. Tlxescaffoll may be

ortjons 2 ei wi der, t t he er Wn ortjon
nfuffit g oy F HORPHRLHE D SRR PRIprh 57 BERBusigs to promote
cell BRYwWtRE ADsYaffoldmay by usekisd mlafufélhﬁin \abdt@dareiviit the 2bodinents
glng used in connection wth bone reg;neratlpn or
descripgd ﬁ@“hﬁ?cﬁdpﬂélsﬁrd ucgi REFSHHA tis3e Jreptopqnt;tQ atissyg.site.
W 1HRREmALRE sitd et sed hErR I veddrs tid (Wathe er B@feéﬂ@czﬁ&ﬂ@n or within
The flexible barrier 213 is preferably forned }/
any et igghwding butmet limited debogs tigsus; adipeyeisses, panscle tmue neural tissue,
denﬁaﬁﬁmeevgécuﬁ:%gé&eate&ﬁneéhbé ﬁé%ﬂ@ Jaa!uxg@ tedddfl Lm@amems The term
015 manufact Gred by Nusi| Techhol ogi es of
“txssga sge’hmey ifarthecaefer tor areas ofianydiseug hatare not revessqshewennded or

> aul ..

defebtifd, thp frinfiducBa ANAIER ot} dedifl ul alof Fidfndst BE Nth of additional
tissuga For exar@pl8, reducsskpressufd Gssiub kreatinzeok imay beaised ineertathissue areas to
groo] pAEfIRhA] sRA% ML ARY be ke el 5 trnfsthabtt BAUGIEE ichidtpcation.

f | Refdrriag hmEI(GS.gl -82a rednyed)prekme;dehvemapmnuatoe wing manifold 211

|, 223 t [ f.h ' ti
sccofgipRg e TR of B2 peishnd g fliddn £0FPE hpmier 23 having o
spm3 193111031 Hlisl dnﬁQi ;saxh ﬂdﬂf I g riidns ZEDS (Eagg ;\ldﬁg goitionD 19 is p?smoned along
th the fl.exible_ packin exa 0

oppgﬁlqe, l&‘%%@ therspLe ROTHEY, ng i EE‘F tRiBe OTﬂArllb %’8}“5@ ﬁsam‘el 223

that NH@' dr xﬂ_ﬁﬁm(}k&ﬁﬁ%e entite léﬂgﬁi( bPihe Wing kandfokP1 1. SAlthough the spine

pr ef er abl rom a_ polyester knlt fabric such

portiga 3] SGB%gffrth lprated o thepwing mapifold bl snch thgt the; With of the wing
pordmm@&s edae thé %@ SrtfdAH b Mhy?ddo BOSTELt BS iINRARHRPIGS. 1-5,

bi oconpati bl'e, Tlexible material that is capable
resubfngaadmﬁ gf therwingnortions Zdrhging Wt%sfr ﬂ@ﬂtth‘éoﬁ‘leém portion 219. The

ext:?%&th%rf oﬁ% 3f tHe Wi g f%?ﬁ&lﬁ'ﬂ9 Féfuf {#%he w1ng manifold 211
' exi bl e barrier 3 nmade swtab strong
is being wsaddn conmtrbnevaﬂbb@ebamerﬁngm he@lm o Widerewing manifold 211

I barrier 213
is to bte ‘L'%gs %cFex Hﬁﬁx %P%S%?at%gﬁ?d‘n%gpﬁe%ﬁ e to liquids,
a| rTheaﬂmhtde bamrieg 213 $s preferalily formeedibyainglastorneri¢ material such as a

stichhE BBl DA RAdr A0 Uil o3y ohl 18U JAED, 535

ernea ases
manfifaekirbd by Dusil i Teechiadllgias df Chmmt%aa Caduddanieg Iﬁﬁﬂomye abted, however,

e gon ructe i ore bable tials t ,da .
that g, FGle PR SRR B PO RTRatiG) AlRiplematerial
The YReRiblé birhgr 2 E:dmdes&r ﬂé)ﬁbreﬁbadlahg \zevyhama?g ﬁfddxgih?anlﬂdurability to the
or.es e S cl ud
ﬂexx%lile bamer 2li Ructimess otr{ﬁe ﬁexxgle bagnaé/r flg encasmg the flexible backing 227
may be less in the arcuate channel 223 than that in the wing portions 219. If a silicone polymer
is used to form the flexible barrier 213, a silicone adhesive may also be used to aid bonding

with the flexible backing 227. An example of a silicone adhesive could include MED-1011,
9
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without Iimtation, a polyneric blend of polylactic
acid (PLA) and polyglycolic acid (PGA). The pol yneric
whbk@ndodsey al so i nclude without limtation PCT/US2007/006649

pol ycar bonat es, pol yfunmarates, and capral actones. The
flexible barrier 213 and the flexi bl e backing 227 may
further serve as a scaffold for new cell-growh, or a
scaffold material nmay be used in conjunction with the
flexible barrier 213 and fl exi bl e backing 227 to

pronote cell-growth. Suitable scaffold material may
also sold| hyd§usilil e¢hmologidsii Thetflexible ba¢king) aibis(mpﬁmbéy made from a polyester

i G AL AT e AR R BRI S, e

ﬂex1blhatﬁ£fokir¢ 229t coul dhbe miallé friomvanyebibegrhpatibile) - ﬁexﬂ:dd: mmaterial that is capable of

hi t . qf aif).ql fl.
s B 350 S e P P Sy 1 0 PG bRlpes, i e
flexibleebdrtiex2 19 & niaterfreih aZhidably strong mateiafiah@ flexibk backing 227 could be

.used to formthe flexible barrier 213, a silicone
omitigthesi ve may al so be used to attach the flexible

bagkik poefdméd tHat Eﬁl@erfth@ﬂéﬂb}% Bagiér A3 op tie ﬂé@hbieqaaamng 227 be

adhesive is the preferred nmethod of attachnent

impermeabledq lignidspaisiand @ther gases, on aliesativelys eth the ﬂ@h@?e backing 227 and
the fié,&gue,'aﬁl&?lm'ﬂ y BelifapeR¥abit'td ﬁe&las alid acd5met gty be

exi bl e barrler 213 i ncl'udés a pIurallty of

pr dhedlexihie b@@e&%&@%ﬂmglefbasmﬁéﬂmngal&b@ Fenstrupted from
blor%r@aﬁyﬁ\f ?e?ﬁ&s%att(n)en tIHavé FH b d{é?d&deﬁ rfro%%ﬁ P é}ﬁ s body following use of

proj ections e cy
the rhélmeslmxessumdehveo’marams 2y Suitable lsh@p@balals maemgalaslay include,

o 57 AL B NGB ELATPLE) s o

The polyeeric Blemd folagp nlsblinclbéﬂ:krithgu@mﬁatian pdiyczahbctdatcs, polyfumarates, and

I I 0 W e

scaffol® feraieev SdiRg®vah, i aZseaﬁ‘slthktenalpnay be:twednﬁ caﬁimcmcm with the

fexipl brrigne 1 S Gt dace 2278 modiite R -rovTiie SULRLR sEatfold
matdial YhyGhcleas vitticut Giditaéion wcx@ﬁtpmdﬂmfté Ql‘nliéi:ﬁ, PLAXF@A?coral

barrier 213 could vary, but may al so be uniform ano

hydrox apatijes|cREBPngtes A preqcssaskallogmey mategials, Pxglerably, thf Scaffold material

wﬂmﬁwsslgtho‘rb‘id-%%én&n(ﬁehsﬁ il oPa#ry.i er 213 creates a
plurali | ow channel s 233 between the

pr ép eae F@h@dlmm the figxible &P@@w &A% mey beadbesively attacheghto a surface of
?%?éﬂ% r13€ 1F9 911@6& ﬁﬁ?ﬁ?ﬁxs%&% tROAEKBle bamer 213, a silicone
exl bl e t he nne d

arrier OW C s 233 create

adhdsie\soay altsh be ey @cﬂﬂaeh thediexible baeking P37 tojthg dlexibigrbarrier 213. While
an aé@@rsi\?et 1's Qlﬂ:sn% € é‘lte'a(inecthé@ of actt% Her?ﬁx@cﬂeglg)lg faa l&gg %%7 is surface
to a an

projectio ter the size
bondsddapahe Bexible basncxfz 13hany $uitablsattachingnta88y ba\used.

AT L R A Ky rom v i

portfolns 2|19 loa alsmrfaceof fm:fﬂeafblq: barust 2 b3.ethe projdcGon$23 ITimay be cylindrical,

reduced- pres qre del ivery + ube 241 be, at t.ached
sphegigal Pemjsphericals fub( oraniyorher share, 25 [onk a3 at Epat 3oe portion of each
projéaidai 23] ig f'a plane differentithar’tht planél adsdudated Withhkelside o thietflexible
O ET T T T
231 ¥ Adt@veR Fdquired t@ Havedthe Sarflé §ﬁa’1‘§e ofBfZeQf oitee pidj'&ﬁloﬁ& 13 1; in fact, the

projections 231 may include a random mix of different shapes and sizes. Consequently, the

10



10

15

20

25

30

The tube 241 may be positioned such that the distal
orifice 243 is located at any point along the arcuate
webannas9223, but the tube 241 is preferably pPST/USINBG6649
such that the distal orifice 243 is |ocated
approximately m dway al ong the I ongitudinal |ength of
the arcuate channel 223. The distal orifice 243 is
preferably nade elliptical or oval in shape by cutting
the tube 241 along a plane that is oriented | ess than
ninety (90) degrees to the longitudinal axis of the
distdncb ®y 2vhich eabhi projettien 231 Extemds2fdn nxy/ fledible Haerierdlddould vary, but
the elliptical shape of {yh% orlflcelé 3 increases
mayals) Bf WHFRTTRRS PP hel s 233 forned

betrwe &hﬁnpéf)ﬂnejﬂchﬁﬁ&Z%orlthe'ﬂtﬁnme tacied 2 p3 eates @ plurality of flow

e e ki i VL S 5o e shape an iz

and BRApasdd iRy bRINRONEEbIR bafter 723, the flowechanfiels 0BS cféafdd between the
t he reduced-pressure deliver tube 241. Clher 3oathgs

projeqiions aay ageovimilarky unifpem; Yarigtiens g ihg sige, shape, and spacing of the
projédtions 288 wsed 38 biterlthO &8 Qﬂ&ﬂ@w ABtdcte?dhed Mheé flow channels 233.
anti -t |nogens and hydrophilic coatings. In one

e n‘@’o(ﬁdmd-Prque delivere tnbsr24d Js pesitienad withinithe arcpate chagnel 223 and
is atailcﬁ@ fontﬁL SIQQ b‘I’@Q Pfﬁ il eg%ted’ flEICP rS'd fe'{lfe%dgcﬂl l}gessure delivery

I one ressure lver
tube22411 may b¢ amheé aolal)t terthaﬂembletharti«tre? 13i cotthg ﬂgxxbtel bagking 227, or the

tubec54lI c%uﬁpgt% +tjta%§eé % f)&ﬁ tﬁié {%)at)le%r ér% 3 %ﬁﬁ tﬁeoﬂé)ﬂﬁfe%%Ehng 227. The

increase communi caton betwe
reducedhprassiirp |dehsm1yeuhb324 lvmlcgpde:ub disgal bnﬁnei 243 et 4 Histal end of the tube 241.

The xlgkfr%é IBS%I % PS%- gner %lﬁé ?fgﬁ% %L??gcgelni 1rs¥?]ca9e%eat any point along the
arcubfethhained 223] butahegtube @# 1 hhﬁe&“r@blgtpﬁmﬁbﬁd&&ﬁich?ﬂﬁ thes distal orifice 243 is

shown in Fl ..1-5, 0 ernat ositi.one
tocaippGipraptiwatfi i dv b igne T RAPRIARA 13pef of e BBl gHBRsd 223. The
distdl bgm&e 34? @preféraﬂ%&?&de@ﬂlﬂﬂxcﬁﬁ@ﬂgﬂ ai sHape by cuttlrr]lg the tube 241 along a
reduced-pressure delivery tube occupi es e eptire
plang thatasorignted, [ess, thag inety. ﬁiﬂ%ﬁ*sgrezw ﬂlsﬁ@gaﬁ"g%ﬁ ags of fhedube 241.
Whiléthe BRifich ©43 aR3e4lsSbE Founb dthe %mptiﬁ:hwhdp&éfﬁli@ iRkt 298 increases fluid
bet ween the tube 241 and the flow channels 233 occurs

commynegagian vrth the flovpehasnpls 233 darmadebetwern-thg prriggtians231.
de'vh\é%&au&alaﬁes%ﬁﬂe deifvtRAtibé D81 1dRetepably efaugﬁlonpﬁarmyﬁe.coated

a proximal end of the tube 241 °. The proxi mal
sihcom oF @rsth@a@ Howeyer, iany medical; grade subing material may be used to construct the

reng@&j gﬁ%glgg l?%&%ﬁtrﬁﬂélifl: r%ﬁfgg E%ct)ingf gﬁ% 8{a'y$‘8gt thE tiBY' ificlude heparin,
anticeagilants,antiskbninoggns,iantiragdherghts, anti-thrpinhinogense dnd hydrophilic coatings.

FI ' .

" ondiipodihiie P BELARSALOb By A B s vo
openingk,) o€ dexprcnrffws astl pbsmenqd dloneth2 4dduced-|pmslsu:delehu¢ﬂyl tpbeeZ4l as either
%aﬁ eBt%ur%ﬁ éil gal.} ‘,ﬂn Jee &éh %?E&g%&digcln t%nf gk);g fa E ?g% td'further increase
ﬂmcll wmmuﬁﬁgtlam betwese tdenedducedepresitre deliveryunibe Gﬂl andi thel flow channels

nfu r0VI separ at hs of..fl uj .

233 SR e P sy e SRR aF pviionst diyee only a portion of the
longﬁl@dﬁﬁﬁﬂzﬂgﬂﬁ&lﬁxe aft@ihie\thadnel 2D® a2 $Hovariih FIGS. fllR)\or altemanvely may be
ro i S e e A B s sionsd s
that Hﬁ@reﬂﬁé@@ﬁ@séﬂ&@&&ﬁfe@y fube ¢ odbishiéd e h@N 16MAR BE e a2duhte channel

long the first lumen 263. The second | unmen 265 may be
223,ut§§ glspg orifice 243 aray be capped such that all fluid communication between the tube
241 and the flow channels 233 occurs through the vent openings 251.

;

ana
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a fluid to the flow channels 233. The fluid may be

filtered air or other gases, antibacterial agents,
wa@pioradasel agents, cell-growt h pronoti on agentBCT/US2007/006649

irrigation fluids, chemcally active fluids, or any

other fluid. If it is desired to introduce nultiple

fluids to the flow channels 233 through separate fluid

comuni cation paths, a reduced-pressure delivery tube

may be provided with nore than two | unens. Referring

still to FIG 4B, a horizontal divider 271 separates

tha hfeirécbjced-rpdesmafeﬁvényrthZ%&rﬂﬁﬁ fnchides h@roxunal orifice 255 ata

s L BRI e Yo B2 L el oot

presblit%&ax%lﬁ Swhith %2%§bﬂg%dém A6 detANbeddwiwith felférsﬁceﬁﬁ FIG. 9. The

secon unmens ma ep QW

reduFFctrpﬁpswmﬁ!ahY%tth‘i ls'“t}f%?}f"il‘ l&& M&#ﬁ fad B jAgliides only a single

lumé)rﬁ 3r pafagaigl 15 IE is¥sEIBR) A6 Weverdfor ﬂ@fedﬁ%@ﬁﬂe@smd\ﬂﬁﬁ'ery tube 241
Plrs% | umen 263 is E03|t|oned as illustrate

to mplué@ nagtipledpmenpaiehag e dirhiuman trbe gehilluspatsd hrggl@ls“rlh The dual

1umémeﬁbb Qsmml&%d. firSt RideR W63 URAWeESHd RihehiZ6B. tiH@ ukt 8 dual lumen
channel s 233. Wien the second |unmen 263 is positioned

tubezprovides seaparatepathyoffldd cspslmvmeatp@clmweqr\m progmahend of the reduced-

BTS04 i S POGHAALSS S, R ABGRLR o e s e

tubeA6ilanapabe ussidyto allbw qmimmpba;idqh@wseroﬁle geduced pressure source and the

flow 3%.9\8%19 pis g]so%%rtﬁ%ﬂ%t iu\ﬁ? ' 26* b‘g; + Lgd Rﬁn&%gﬁy ?ﬂ 1elsed to introduce

a ver |ca er separatin
a fluiditoeths ﬂow chaneels 238N The dlwidimag ba filenglalr coothemgases; ahtihacterial

agexgé, ' ﬁgff(t@aggﬁﬁﬁ cﬁtl H@A gfotbn??t? aa%reegt t g‘\i/t?ogfj @lﬂaon h@r@ﬁ’caﬂg active
fluidshoeasnsthert flyids Mit &f desired mmw maltimﬂaﬁu kslthedlow channels 233

acconpl i s in a nunber of dif i ncl udin .
thro Rl PSS Pt A R et e P e Mty be provided
withderahattwe inddnsvel y, i1 ndependent paths of fluid

communi cati.on may be provided by attachlng a si

|
| ueeriB still o Kl Here harizgni difider 27 diseparsies B 3% angl second lumens
263 %@%ﬁh@mdﬁeai-bx%géiﬁé dElRES et 3515 te3iRg @h tHENirs! Rbhfen 263 being

| umens. separate tubes are used to provi de separate
posxpan%ahs)rve fhesegord haman 203 i Bre relativp @°$1F190\/°§ﬂ’&rﬁfé‘l apdpggond lumens

263 t;g,% g,{ osggaé Pehfihg Dhhd R inld % n&&ﬂ&m@&ﬂiéﬂ \ﬂ&&ﬂ?&@een the lumens

one for eac . terna |ve y t

263,265 andghe EQWMSZ%yFQree)@mp& gerenithe fiest bmm%éi‘els positioned as

Hele
s oL M8y TPl ok SR 21585 providsd o allow
cominuinécatiop avitit the flosnchanhtls2d3 0 8Vhenghy s¢qs|>loé lmaeml 263 Lsssaemoned as

e fere
1llusk8 gﬁ’r‘?ﬁ% {‘% tbf gco%ghémgn 2r edu Q%or essur € t(ljﬁfle ﬂow channels 233
throagipa distal orifice simitey tordistd] okificd 243 .a Adterrcitinelys tlnellinﬂnple lumens of a

rea B3 presPor i Rrork Aot R Bt S S ot BT sfsriga) diyider

sepapdting thé lwhérg, Pothe ilanens3dduld be aftanged Fopsmnitrically bk Consially.

0 |t|o d al on osite,si.des qf th ortion
D3 3t SnoRlaF e hearch A R Brroc Baving pdingry AKkiLBBE aR Shat he provision of
mdeﬁ&@detnh Path§BY161d domisitatfonl @M bdgccoftiplisked iAHUMBYr of different

the wing mani fold 3 11. Althouqh t he_ spi.ne
ways, including that of providing a multi-lumen tube as descnbed above. Alternatively,

independent paths of fluid communication may be provided by attaching a single lumen tube to
another single lumen tube, or by using separate, unattached tubes with single or multiple

lumens.
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portion 315 may be centrally | ocated on the w ng

mani fol d 311 such that the size of the wing portions
wa1i®7iiesseual , the spine portion 315 may al so PET/U§508%006649

as illustrated in FIGS. 6-8, resulting in one of the

wi ng portions 319 being w der than the other w ng

portion 319. The extra width of one of the w ng

portions 319 may be particularly useful if the w ng

mani fold 311 is being used in connection wth bone

regeneration or healing and the wider wing manifold 3

111f sephiatdabes apnsed ﬁf prowide fseparhte pathsaif dluid eoraimnaichtion to the flow

et 8 R3S o S i BRSAETL A, oneforcach

tubeS IAM#rgat e BLhie Abcud®y dHahadl 22D hayCRy/ @l Srgbll €o &tbhinfodate multiple tubes.
surface of the flexible barrier 313, extendi ng across

An expeplgpfrredyred-Bresse delinery, sRRaratis Baving mreﬂOﬁl@ ssytglelivery tube

sepaffié FrohPs AORE &’éliv@l’:_y BB l§ &%lﬂ%@ﬂox@t&em with defénce to FIG. 9.
(not visible in that is disposed adjacent to
t h&efdreing ito EI(E»&rHea regmged prespurendelivery apRaratus os wingmanifold 311

accoﬁflg% Q«?ﬁ%éir}n%lﬁl ﬁhg gﬁ!ﬂ %%Y&%Bﬁﬁﬁ%égdﬂéuﬂle Waitidr3Y3 having a

ter ‘sur n one e
spiné pertio| 34 Sradra pmr mmmp Sil@i [Each mng pemonl3é9 is positioned along

oppcg‘%r rsid%g o?gh% § 15 e 1)19955 aT{n%]%ghgb :}ﬁrén%/%le&guﬁg channel 323

ésive I's erre
that oaly lon Inzary it tegteind |theSéntire (hengﬂeoifthe xmbg malneﬁotd . Slmhoughehe spine

fl bl e barrie el l.ul ar
portlrs)g%éé BAPh&H° Wagﬁ ocgﬁiﬂfn w‘\“ﬁ%lmam i cLla ucfi e o eOfthe wing
portioaf 819 &y edual; thisepind portins 81D neyatlsd becoffset as ilfustrated in FIGS 6-8,

reatnent . .The. flexib rier. /0 erX| bl
resubing i F5€ SEINFving PORHd AR iR R 4pe piper wing porfon 319. The
extré width Iof 8¢ 6Nthefwinp pofttons 3¢ H nasy be pwudﬂarlyipfefulaﬂdxmhxgrmamfold 311

s el R T PR 5Dl A PEn e B ping manifold 311
is toMRGHrapp&i a%hh&hﬁatld‘mﬁﬁawe attachedBth€bond he cel lul ar -

rmterl al 327 may have an integral barrier Iayer t hat

is Aaeplluhq;énﬁea§| R 7s pttached & therflexible bagrigr 3 k3 aed mgy be provided as a
smgi?pzece-r&qn @ﬁﬁl’ thht éo‘WFsrth& et sh@adedfTRe ﬂEii%lE ban]ger 313, extending

closed-ce material to prevent transm ssion o
acro$y the dnlnemmml Sapskhath wingpertiops 8h2  Theeglhilar rhaterialagd27 includes an

glJrféP %&rfa?c@ (h&t ﬁ?ﬂ)?zxykﬂﬁ gﬁgxal Fad e o%gciléefﬁggnmot the ttﬁgxblea barrier 313, a

arnmateri a arrie I nclu
mairsgistribution tsidaceadP appogitpthetattachanery sudaes; apdd plurality of perimeter
Smf"%hgg??uy y with reference to the flexible barrier 313.
exi ble barrier 313 is preferably made from an
el dis boerembodimene thecflexshle baer 313 niaydmm[laﬂ tprﬂﬂxxblé\barrier 213 and

cone

m"l‘ﬂ%ﬂnﬁ glo rP&ﬁ‘ﬁ‘P bﬁﬁi cllﬁs e IlS %rrﬁdorafe h 8? attaching the cellular
matezial P27 tcetheéﬂex_ﬂﬂb barmiend 33, th¢ flexibld ldnher 313t &, ceHolae weaterial 327 could
be a%%]ﬁi‘tgﬂa’g%&& 19%'5 {:%tgagﬁcgﬂeﬂ glewl d Il y foq'ﬁge { %0 a&Ethble at the site
of trédttehh| FhdfiéxibRIbatierBI8 and/or PleRible\b&King epveIay 4l ifpedmeable barrier

flexihbl eﬂFﬁgjéiéng, t he uféﬁem bl e backing is preferably
to trapgrussion, 1quids firsand QIRCTEASES- as Bar d 6013

By hAE EMbEEintnt, @lexBIe Bafier Iﬁd”ﬂ@xxbﬁf backitd mEPHEMRY separately

the flexible baC|ng 227 coul'd erraefromany
providedctobaek the eellular material 327. Rather, the cellular material 327 may have an
integral barrier layer that is an impermeable portion of the cellular material 327. The barrier
layer could be formed from closed-cell material to prevent transmission of fluids, thereby

substituting for the flexible barrier 313. If an integral barrier layer is used with the cellular

13



10

15

20

25

30

flexible material that is capable of adding strength
and durability to the flexible barrier 313. In one
wepdodogsent , the cellular material 327 is an openusm®bi/g06649

reticul ated pol yetherurethane foamw th pore sizes
rangi ng from about 400-600 m crons. An exanple of this
foam may i ncl ude G anuFoam manufactured by Kinetic
Concepts, Inc. of San Antonio, Texas. The cellul ar
mat eri al 327 may al so be gauze, felted mats, or any
ot her bi oconpati ble material that provides fluid

materizai 327 the bamier latyleoug]yl ilaclpdleua spin¢ pomsion@hd Wiag portiens s described

Si The, c fater 327 is primarily an
previayl BB Rprerepf P i dbible BRIEF aBks"a ol vr ol 1 1y of
celThe flexiblé barriep B IR it prefferably djade Eoin areélastomérip imatedidlisych as a

slicGg polytist. AREXEEPILH A HaPiEHigons Zobm iy MABERRS:
mandafacfited by Nusil qmmwg&s encmlpime@dq QHliféraRi. Ipshduldbe abted, however,
t he cel | ul ar naterlal 7 EV|ng open_cells

that e f1gnible DEHIER JAP SO et 1° e Srateral. 16

the ﬁ@c\lblb Rahitdenbaks 6f @tﬁgrvﬁ&: fxﬁﬂﬂﬁ?&t&a{ ﬂéixbﬁﬂ?ackﬁlgsbémémble backing is
and size. Variations in shape and size of the cells

preferablyceade frem mlmsﬁealknazfabmfewhtasﬁm& &01 %maeﬁ@cwq weC R. Bard of
Tem%k &%1 rl$+\§ev@ Nfle 14 1HIE BARE ?%7 &ul# Be frAle ?t%nyﬁ?}dblbeompatlble

ow characteristics flurd throug
flexibid mateaual that isrcapabl@ offadding steerigithy ard durabidity tol ths :ﬂ?bxxbég/bamer 313.

fugl Bﬁé é{ﬁ’tgeir Qﬁé Lél i rBQt@xeal't ,HQﬁlogfrleaﬁqe&&hAt d

These ¢fosed- ons 0 ar rmaterl a
polysthérurethiané foam withrpake sigesofngiaf Ifmm abut 48600 nyictoins. An example of

ois W8 5048 Ot SRARES 1 5 SRR ESRL R or S Amonie,

Texas. bHrer dediular ayaeeridl 32V mmyyalitebes gt feltedthatsoor aryeother biocompatible

flexible harrier 313. Sinmilarl cl psed- cel ortiqQns . .
matdrial el pRoR s LT gorsumangn dirolich  pbRgy o chafitld nthie dimensions.
32 TTHe@eRulay ﬁﬁgerial a?.fggﬁoﬁﬁhﬂif I%IQB ‘Blblbh ffal”td‘iitetiﬂl’th?ﬂ’iggl?des a plurality of
ter surftaces t ce ar terla
cellﬁﬁ@dpe sried Impdincst sells. /b gluzality ¢l is fopmed by and
ben@bﬁ%éa%p%ﬁr&anrvattﬁécémm rﬁb@ﬁ&lsﬁﬂbaﬂ{e%d’ﬁibﬁ‘a{mﬁlssaﬂohﬂﬂmd

do not have to be renpved froma patient's

compymicafipaghroughaeit that portiom pidhe prlbdanmaterdal| 327 é}aymg open cells. The
ceusamaﬁab URandrbls m§}‘b£ RSP iPeHARO 5&@&1&@ dmaeynheiuae erned or random

clude, wthout” [Imtation, a polymeric blend

vane;tmrylmham andistize( Mam)ananijq@aygm@m of theicelly mu; cglhdar material
327 Pé%}x)i'ﬂ‘i"v atPAn%riHﬂ{@fF ‘?Icﬁ&ﬂe gﬂ&ﬁ&u{e istidd éaﬁtﬂeq,[%ﬁd to alter the
poly e

ycar nat es unar at és, capral act ones
flowf ¢haxacmr$tlbaof fleid tBrodgh thi ¢dibllaceilatcmd 32i%a Tye icallulgpmatesial 327 may

furtlJ:Se(liéJ grﬁclf'l‘lgtﬁe og‘snrg%‘lgsr @3 ﬁcﬁx%@t‘glgggd %F(l)lrs < Wes%ecllclseg-cgﬂhgftho% of the cellular

CORJ unct
matdriat 3R B lcentaar a plaralﬁyl Bf céllsethebhzgohtaodfl mlgct% are, noa fohi dly connected to

cellular , mterial 327 t om)tec | -qr h. Suitable
adjagi Bl ARREPPE) of bl seft:oBf1 PRBLST 5 Frasbefl Ahiye 3 4 fiRertayer thar
mayCl snbsﬁmmﬂd’spﬁﬁtikxitﬂen bb.ra'geﬂ 13. PSRy, clbeedabelhpdtlonycould be
nat.e sed allograft
sele el f15Paseah BRIEIE R nerf 35733 Biey SnuioRissiap of yidg through the
penﬁe{&g&ty&sssobaﬂta&uu(armermbrzgh content of air). A
reduced- pressuy egi}ele“é/‘ é‘tube 341 | s positijoned

wi tiieflexghle hamer larqpaterial 327 may also be constructed from

bioresorbable materials that do not have to be removed from a patient’s body following use of

the reduced pressure delivery apparatus 311. Suitable bioresorbable materials may include,

without limitation, a polymeric blend of polylactic acid (PLA) and polyglycolic acid (PGA).
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Is attached to the flexible barrier 313. The
reduced- pressure delivery tube 341 may al so be
wa@rdoaabese t o the cel lular material 327, or in PEUSASE006649

of only a cellular material 327 being present, the
reduced- pressure delivery tube 341 may be attached to
only the cellular material 327. The reduced-pressure
delivery tube 341 includes a distal orifice 343 at a
distal end of the tube 341 simlar to the distal
orifice 243 of FIG 5. The reduced-pressure delivery

The pollymedit bleralymby also sndludmeithsutdimitdimn polypcadhaiates, polyfumarates, and

cordshhGE Bk 03 el 20l AR A P

scaffsldifsr\hedd celiggroveh,| cragcaficldnrdtetilngiyhbodsedlin canjonetion with the
. nnel 3.. The di st al ifice 343 is pref bl de
exiflebaprpiciss, GexiiiebackinaipeodsGt eslitar il s lpote cell-growth.
SuitdH1€ S vl hidkRiald by irchedel ¥itheat libRstidd) alciiinh phosphie) collagen,
degrees to the longitudinal axis of the tube 341..
PLAR# Ao cqmbhyiPrY &%a‘giﬁy cabepate Of BrAcessed gllograt materials. Preferably, the
scaffolBRfateal WG heved £ hiph voiktraessis(ife! & hibhC@RMaRbbE LY. ON
wth the flow channels in the cellular materi al” 327.

| nAoreduesthpressvn delivene tybe ddd deipesitennd, withia the areyate ghannel 323 and
is a‘%ﬁ%ﬁ%%@ éggli%a% 142 P heRGieddtessife q&ag&(-r,g@gé 58P hay also be

shown r to vent openings 25
attachhé to/thetcetiplan matgriah 827, modn themasel ofibnly@ ceHular pisteriph 327 being

> | e seoRowng & . _
presi (08 i b RSy dobe' 4Ly 3o ol oHeiR oA Ang bofllar materil
327.f Thé tbdacedpressiae deliverg tubesyd ltihdudevaidistiborfise343 at a distal end of the

Liverny tuype,341 apd nnel,s. JAs pr.evi qusl

tabegtBl i fo B it S St BRE SGolHB e s iyl rube 341
mayllbe p@@ﬁioﬁfb@tﬁﬂﬂi thhoihg tdﬁstdlﬁriﬁca lGMéisthcﬂéd hlfmxyi pIﬁ?l atlouluﬁ thalarcuate

e of .t he. arcuat e anne , or alternatively ..
chansgl S5 bBt e BED DBt PRSP il i e loTgingl length of
the @¢udtd1éhamnel3¥ THEdING] orditct 343 is pasteiabBn@ddseltibtiéd) @k oval in shape by

the reduced-pressyre delivery t lilbe 341 _occftégé)gf t he

cuttigg the tybg 341, ajane s grietd I¢ps thap nigety Sty the
longREdinaPRas oftheRubd 34 1. aWhilk ki &kificd Wby h18a bk Pburtde theedliptical shape of

the tube 341 and the fl ow channel s occurs througp the
the opifige ingrenses duud smmupieation withdhe By phannelyingthe gellgprmaterial 327.

OV & bAY SmBB&intnt 46 l'e\ﬂug&ﬂfuﬁgu?e §Over P fie 41 REASAYS ficlude vent
deitvery tube 341. The cellular material 327 rma

be
openiugss TRt oFificeGiot st Fmilasioureat openings 2 11offdGa31 The vent
. I i t . .
48 S EOTPUETR 547 e S b, GG ifice 343 orin
additien to/theydistalbeifB4 B 4330 fatherinorease Sluid corhmunicatiom bgtween the reduced-

e 54 B e o B 6RO e

ar’ na
presspe deliyary tuten3Almaypbe pbsitidheebeal mgeondy arpostior8df3the dortgitatlinal length of

ar e f th cuate channel 323 that s _not_ cont ai .
the ity Shmnef 7 8BTS oy % RobiBlsd E8Rg Y ertPCIHgfudinal engan
of ﬁkedumeﬂclermnﬁslfsam Ifl pbsitieried such ﬁla%ﬂlib rfedudddfqrreisntd dtgii/&r)atube 341
toxjmal .orifice 355 a, proximal.e of the tu .
occiep the PRt el FhagRel 23 o g SBR O A A3 dPauh6 cRrReS guch that all fluid
comiiunitatioh detwRH Ihetibe 381 afd tecfllowBhahelsSocd8ahioveH thevent openings.
nor e de% | bel ow with r§5eren%e to F

i . .G 9. The
r ediriem! & dhssertlula anaterial P 2¢ aerlas and disgetly gpmiacts the reduced-pressure
deliver{Fube343 . iTHe! déflfifar fHatetial 337 Rdly el doBBELtedPlo the reduced-pressure

delivery tube 341, or the cellular material 327 may simply be attached to the flexible barrier

ope

pd

313. If the reduced-pressure delivery tube 341 is positioned such that it only extends to a
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passageway 359. It is possible, however, for the
reduced- pressure delivery tube 341 to include nultiple
wo eovenessszch as those described previously w tPCT/US2007/006649

reference to FIG 4B. The use of a nultiple | unmen tube
provi des separate paths of fluid conmunication between
the proxi mal end of the reduced-pressure delivery tube
341 and the fl ow channel s as previously descri bed.
These separate paths of fluid conmunication may al so
be provi ded by separate tubes having single or

midpoiht ofxhe atcwarrchahived 328 ptheneellalat matdriah32hima lalse be connected to the

. channel s. e t o .Fl d
sping PRESTY 215 AHUhG By IR e T3 in e RRea i frep B nel 323 that does
not wdtd]ﬁitniﬂ eau&fd-pxl&eswé deliviry tubéssati on | ncI udes a reduced

57 §hireducsirsns Arbyony e SALrirthet iriidse @ ol orfict 355 ata

prm&‘ﬁlal MRS OF the/Bfbe343. THeSr6xIRIN SHifibe PSS isi RAfigufedits mate with a reduced-
preferably arcuately shaped to match the curvat

presguyfe speigacwhichirdassribedin morerdetail pedowpuith meigrepss ﬂg[éﬁoﬁ The
redud®d b}&gué@lxm th6e §4’lr fIRGtrkt¥d HEFRYS. W08 dhdhiiels 'oﬁ[}' #binkR9umen, or

reduced pressufe delivery tube 373 at the distal en
passageway 3 elb s passibla; howewen fasthe galucedzpressre delivagy §he 341 to include
mult?ﬁl% TureRd #Ucﬁlak %%Q/sgfd]gwrﬂiea ‘Iia'i'é S\Sly A Rth réfetine P 85 £1G 4B 2The use of a
ner surface uce

ressure de Ivery .
multipledudea tube pfrovldeasqvlamtapathglofbﬂmﬂlc@mmammnéegtsqen the proximal end

of ﬁ%:t‘éé\?c%ﬁl-ggzgses}xﬁer (géllﬁ'%H Rlﬁé 3§§§nd g{és cgfl: gh%tel Oa{}ﬁxrg\ﬁguﬂ?ﬁescnbed
Thesw sepaxte paths dfeﬂmdlcbadnmcd‘uaneﬁqr dm: be pmvEde@Eby sepBrateTtubes having

. fedu ssur tfu
Sing a?ttrf‘gg'lpger "f)“egﬁﬁf Sﬁo r“'%%‘g] Vi ngh f e%luce erlséssur eto
anRefagingas FIGROSA iafid 88, afedinad prissure dbiwseryl appdrhnis 331 according to
Iecetved wi.t hin the cut-out 381.

f bein
the iilgaplEh pLthe PErRIOHEvORIRR BEMLF S GMEREETRRET fFINert ibe 373 having an
exteRNBAPbATonS 75 1@ distalSeRIS3 17h6Hithd Rdubed ﬁr&ﬁﬁﬁ'@delﬁbéri ﬁwuqag The
pressure dellvery aratus 371. Referring to
extepsipp pOEIAR P eaferaly: Jrguatsly sbpradde l%atm@esqumqﬂarﬁ °tf ghe reduced

presgl.t&‘é delib&y tﬁﬁéjw OTIRY S&8hAKi¢h Hcﬁ’hbﬂ 87y ﬁ?%ﬁhﬂ&@ﬁy removing a portion
descri bed herein is used t a reéeduced ressure

of thej redugedipressureedlivery wbe ﬁ@% eta,ths ﬂt%al@é 372, therehy farminggsut-out 381
havﬁlg r&eshét]:ﬁef)h% R?)tl%t%ﬂgy g lﬁj}@fécﬁﬁﬁq‘i 85Qs BispBRdS A Wner surface 387 of

trssue growt ressure tissue treatnent can

the nedm@agessmederlmee' twbe 333 1to faymes plardlidy ef ﬂmqlilaanels 391 between the

t
prip G55, The RN 4TSl A5 HRCFLRELR o e
projectizas desaribed ywithereferencet to RIGHr b-\ﬁe Theoedwaed pfrmme delivery apparatus

371 ‘i’sﬁé E%gh gﬁl*? d t](’)p gfqg\g{n?)réeny é’sr In!éet[) aB? ﬁ?grattigg tissue on

rease oca es In patl
conmrefive nssugs that mecxsbabip@f being.redeiivesd wighinrtbeletexiit 38&s fagaments,

tendt8iggs u %éﬁn%g tn8f1 %?1? eg Egagtgelte? ﬂ%ﬁ%ﬁfsggeg it éyoﬁ?e B‘eated by reduced
pres'smld&ntlery dpparatisBilant s, and fixati on devi ces.

R oo P S oo e e
redué€d predsire (defiferd hBpdrattiseddedcibeddheBin i€ Gskd48 hpplyl félidced pressure

connected to a reduced
tissue treatment to a tissue site 413, such as a human bone 415 of a patient. When used to

promote bone tissue growth, reduced pressure tissue treatment can increase the rate of healing
associated with a fracture, a non-union, a void, or other bone defects. It is further believed that

reduced pressure tissue treatment may be used to improve recovery from osteomyelitis. The
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pressure source 427. The reduced pressure source 427
is a punp or any other device that is capabl e of
w@ppaoasge a reduced pressure to the tissue sitBCHUS2007/006649
t hrough the reduced pressure delivery tube 419 and a
plurality of flow channels associated with the reduced
pressure delivery apparatus 411. Applying reduced
pressure to the tissue site 413 is acconplished
by. pl aci ng the wing portions of the reduced pressure
delivery apparatus 4 11 adjacent the tissue site 413,
theraplyi rally 'ﬁn-tHeln be upaf toi iacrease lexalirpd boherdeaisites m/pamn'mglﬁ'dnmg from
W ng . d a vo.d d fect 429 in tQF di
osteopasSsiby Einal RreS e tsss Fodimpnt gy bs el tp Sprgnd improve
oseofteSrdti6h Gﬂbﬂoﬂdl@ﬁlﬂﬂaﬁtﬁ SENs! Hip ifipRhisCknee\iplants, and fixation
percutaneously inserted, the reduced-pressure delivery
deviggfhe 419 is preferably i nsert ed through a sterile
| NgRIErHAR sﬁh@@i’mt 913he RANEL preStird H@u&gj 5bﬂa!r§t§;#'¢l Pincludes a
t he patiéent | i cation of reduce press
reduged; pressure é‘&hﬁ%tt“bﬁy%% kaving ypraximaleand A2 finidlyi Ceﬁnected to a reduced
pres%&ré SHrck 327 NGnek&dhced prRtd sodcd B87 H as?&(% of Sx?y 61313: device that is

thﬂ tissue 1s a comopn tissue oft'en forns
capabie Qﬁanpb'mg sseduced prassure fo thectissurisite 4)3througbitheireduced pressure

o] S GRS ARV, b Bl 0 4 G50 S delvr
apparimis d4él.t Applyahg yedneed/msme W the tifsug! sitefdd B ihmbtdp}ished by placing the
wm%gg%ac eﬁgﬁ{e rtstlilécsélc‘i ssgrefdéilgp ragp H.lstéﬁll aat'aface the tnssue sxte 413,

scar anu
whidh @hhgs paamﬂkiraamnm ingtolye$ Wearipiry tha sedg podiank aannhd a vond defect 429

in tidb98% 15 1R Mo prestile Sl S ApRish b8 L il B dyReitdly or

percgfaﬂ%lgkllﬁingéig&ll LR @efﬁgt&zglis'ﬁy uBefkt)&I Iftlllmglﬁédd-brekmé:ﬂgﬁvery tube
, a i elivery tube may be connect .
419 i prafeggly Shscng tp U@ SEFilA e Sheatiyfhal prncfraigs fi skin tissue of the

pan@ﬁessure delivery apparatus 4 11. The fluid delivery
tube 43 1 includes a proximal end 432 that is fluidly
c or’me@pehcatt@na)ffrmced @EFSPWIE tissuedrgapentypically swr-'ftﬁwanulanon

tissudGh f&g;-, seh kl\lﬁ&ﬁﬂhﬁé)ﬂ{e hRsid scit%uﬂ 3Sicanhlgtién ﬁssuE lﬁea 8brhof tissue that
preferably filtered by a filter 434 ca

often fqrm@mrwg to isguedepair it the body. Hgd@rmmaggr@nmﬁ% rgranulatlon tissue
mang)ﬂ‘ﬁr 88}1%qg a%ﬁn%‘ﬁ ﬁéd}J 6 SMrld: hed: | Grcum luu hitRSue typically

e tissue site 41 espe0|w

serves mecaﬁodcéfoﬂ@aiﬂ@ teplasemantsisseciand ﬁh@esmsalw@ tb¢ dcvﬁéopment of
som? géé} tls§\§e t(ﬂpag)%?i%b Isg.u:-:blg ﬂr%hobfj %s%uﬁgggd %& klﬂtaﬂgreggedt é}gwth and

ssue Si cilng or reve
grovathaateoftthohighly vdseulaﬂzhd:tmsu@nﬁhs presenia oﬁredl}cetllpbessmanromotes new

. The fl.ui Liver be 431 and fluid delivery source
tlssugﬁo%ﬁh?tgh%fg%wggxlﬂgd to introduce otherfluids to the
ti S&f&rm'gfsﬁllétd FIGi 9\cd fluid dglivery abet 431 iy bé iﬂurdlﬁ ponnected at a distal
|aI ntiviral. a ent r O\t .
end i e 3760 Fanist oo tbodns GRtiyRey ppres £l FHetlal aetivery
tubedi3a rmaagés/a ﬁﬁb{}ulhﬂ a@aﬂ.‘»’lasthat\m ﬂmdé)beémﬂeareewalmnd delivery source 433.
inserted, e flui elivery tube 431 is
1f the S0 bk AEIRTEH e L5548 e ih 8 B 4 IS RERDIY lred by a fiter 434
capabRN6ft ﬁﬁérﬂ? paHicie hileisdt 8§ si8alP bs O P2 pRFhiRddr-to Llelh AR Stefilize the air.
sensor may be op erablt}/ connected to the fluid
The @@rq%t@n of pis tqg@ttgpsue site 413, especially when the tissue site 413 is located

beneath the surface of the skin, is important to facilitate good drainage of the tissue site 413,

thereby reducing or preventing obstruction of the reduced pressure delivery tube 419. The
fluid delivery tube 431 and fluid delivery source 433 could also be used to introduce other
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i ndicate whether the fluid delivery tube 431 is
occluded with blood or other bodily fluids. The
wEe@3suse2 sensor 435 nmay be operably connect edP€DUS1967/006649
fluid delivery source 433 to provide feedback so that
the amount of fluid introduced to the tissue site 413
is controlled. A check valve (not shown) may al so be
operably connected near the distal end of the fluid
delivery tube 431to prevent bl ood or other bodily
fluids fromentering the fluid delivery tube 431. The
fluidsrtd epetisben sitp 41 hdncldingwithon imitatioman entiacteriall egeniyan antiviral

s RS Tt AR R0 Y S e
Wh&flﬁyei-cuthﬁkcduslj'l 1ﬂgartek'lathedlul@ delivedy ngheat3di m ptefcrably inserted through a

serle et St HApatesaies or S5 SR AbRB i | in tne

ar tA prdsburt 869P 43 E niah e dpbfabii)e&ﬁﬁk&ed V@ﬂiéeﬂind aeﬂvery Ingtie 431 to
nponents assqciated with the fluid deliver

indigaa beGThST thecuid dekyemtaba 3318 96eindekwithiblpdor other bodily fluids. The
presgl%'étsbﬁégr aBs lniﬁﬁb dperdtlp chiitefeado Bieeﬁﬁa [R1id&ry sy fck 43986 provide

['ti-lumen tube is used. It is preferred

feedbpele st thempuat of fluid intraduced te the;n%'eﬁﬁmﬂ 1348 é@nwllqﬁl A check
{
oSBT B e SRR I AbeaPbl AR fuid detvey e

431 mm preventrioad ot etber badilycfluids frommptering:the flajd delivery tube 431.
U RS agélﬂeg %ﬁ?)aan ! If Liﬁ.l?% Bnﬁ)lﬂfca{l6&%{0?§d§gh%é}r}g§€c{se"d'bressme delivery

antlco nogens
tubeadit9 andrflvidrideliegyg tshe ‘b}idmhy tie epmmhplxshocbat a mgsber of different ways,

inc0f a5 8P pioRiding ¥ s Bty B eI Moyt with reference 1o
FIGWB: nA giefsoned otdinfyrekill irsthe art \hti recrfgnmrﬂlhtahé sensbrss valves, and other

compR o B SE, HeS o 8 TRRS0pP B b v

a paRifard(106h in Biedeth@@d Peésstieqielivdiaubdery ffiadn@iticdlutheafube is used. It is

the test were to d he fect of .reduced
prefprred that any lwrtméa&%ﬁwd@hcqwg tep 23thrige Hesugeite be coated with
an affl-Rhgh1BAUD prévent § Build-APiofBbdily AuRsof ﬁloo@fvnﬂﬁﬂ WKeRimen or tube.
pressure tissue treatnent on rabbits havin

Oth@rrqomleaq that may gegtthe lumgnsios ubes inalude wmtgmmé@pann anti-
coafiflattS, 48 arﬁi{@ﬁﬁ? laflti RhErehfR] anh{-iH? &Sﬁl)ldg@&, Pﬁ@ﬁfd&ﬁﬁmthﬁ é:oatmgs.

ssuetre t to treat CI‘ItIC S| Z cts o
cr RefemngTo & 16§e1:0-ﬂ P ctesting has ghowo thecpasitiveceffegtsindiredyiced pressure

tlssv.& % i olixt%en é’aﬁelg t(;J %&Wigsﬂe.-rﬂ[b&n% Oé'ank%ﬂarqgst Fi%lam:édspressure tissue

on crani unl reduced pressure ti's
treatoned twas Appliddb the apphine of sdveral gibbits [td détanmfne awneffect on bone growth

and %e?lgru E gg n')I'hg q écgg aggal% Q}' él%tle% %vereot%tcﬁ e%{ggy of reduced pressure

I'ssue harve
txsswmmam maiabtxiltsahavfimgim (iﬁeetrmFmarﬁurptcame «tramummheceffect of reduced

in erlosteun1 ut. RP cont for 6 days
prespie SRR M AR LS PAda Gtoal 568 defists Gxf e At and the effct
of usiaf actaffbldimateAalnyitls mbaﬁbreweﬁnup irea@ttnd o Gedteeitical-size defects
on tﬁg granium. The specific testing protocol and number of rabbits are listed below in Table
1.
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critical-size defect with cal cium phosphate scaffold

pl aced in defect; 24 hours RPTT applied to both
wa@ledoeaoas92 t i ssue harvest 2 weeks post-surgery EXEUS2007/006649

critical -size defect with stainless-steel screen

pl aced on defect; one critical-size defect with

cal ci um phosphate scaffold placed in defect; 24 hours

RPTT applied to both defects; tissue harvest 12 weeks

post-surgery One critical-size defect with

stai nl ess-steel screen placed on defect; one

No.%[ﬁaibgi’ﬂs'Si ze defect with cal ci umpphgepnat e scaffold

ti dsue haf Neslefert op erasiysmeduced upssuratisseg treataent RELT) applied
def ect wi | threnghigellulag fm (BrasgFeam) on oo infactperiosteum for 6 days
one criti cﬁillowed@ymatwlswemsu m phosphat e

30 ?T Tol d g éanggdﬂanﬁpgixhi &P{o'ﬁ of intact
efects, tpesriso%? tﬁgﬁt b %y immediate tissue
critical -S] (ile EC I ni e SCcreen

placed on de &t one PI’_I_f i pal -size dnf nnt with

caKci um phOse heiti eal ssizf defitcd withestaidlessistdelfsereen plasefion efect; one
appl i ed (oiticablsize defestwithivalcnes ph@sphetekssaffolstplacedge dyfect; 24
One critichburs R;Pd‘l“d@pﬁed tmbmth defezis) lisse-Iaraest 2 seekepost-surgery

cal'ci um ph

R im o eT ec alone I g I hieSs- S0 s% nptlaﬂ:e efect; one
appl i ed ( l% iﬁgﬁf alzel 3 g old p(facedmdefect 24
post -surg apg ’° %@Eﬁrg&%‘\?ﬁmsﬁweﬁ%ﬁt'swm

suseerv ( ﬂOné eﬁﬁedl%lzerdkfé%?ﬁﬁl stmhfbssslﬁebiéﬁcbeeﬁtplzﬁ:ed awnslefect; one
Dost - sur epéritich#Bize défect @fthicalilrth phogphhateGchffoldgllackddf defect; 6 days
defects af Rpwaepghsd tdbath Uefbtifti{ste Garvebie2 weeld ;wsi-surgery

the—stze—pf—whi bll TS I ge—enoughthat—the defect

noft heal :QP@ erf gwé.glggs-stgsl (SCF Bmlalcgd on defect one
boring a sgrzﬁ‘sgegt w&héakcmra@ sphgte septlold,placed dp defect; 6 days
i s_approx %Bifa appliegiin hoth defets: dysug hamyestsl 2weeks post-surgery

crigti cal s| oge dafieAlsiRf defdt® WithPdthiHI¥ss-58E 185 cEde P14¥ed Bn defect; one
speci fi cal Lytida®-stzk defetOwith cAichin phsipghale REFSIIPIacel iRt defect; no
rabbit cr bR DBKHED EoRfbY Srissib HaRRASWEARS IsEsurgery

—— A ustratp
madent a, | 9ae sHtipalwing defecs dvith pinlesesigpl sceeenplaped ga defect; one
'ayer of benticpi-sisaefost mfgmal cijim ehosphateesscaifold placed in defect; no
ast er i sks| RPATrpglied contrpb; tissub harvestal? wegkispost-surgery

I Tlustrat pRLfiol L(gmopgng Hﬁgé’:&ghb Wn of reduced

nr essure tissye S faoll aovwead hy

| medi at el Sham ereeay @@siefeam@owfﬁmnésupmwdaﬁsmt -suregerv

visible, and a | ayer mlguamdsﬁhgmotdcssue has
devel oped. In FIG 12, the rabbit craniumis

i | Csicpktize defopts 9t drfeqth i afipiue d58i bR comivml thegze of which is large

enod%[ﬁﬁ&%@ dbfeSBWRI AdtFRANPDM]y Bg'in-@féjéﬁéév apde} tabBRE BaYing a full-
i'medi ate ti ssue harvest. e histological section o

thickness hale through thecraninmthat ipgpproximately 15 mm in diameter creates a critical-
size defect of the cranium.

Referring more specifically to FIG. 10, a histological section of a rabbit cranium having
naive, undamaged bone is illustrated. The bone tissue of the cranium is colored magenta, the
surrounding soft tissue white, and the layer of periosteum is highlighted by yellow asterisks. In
FIG. 11, the rabbit cranium is illustrated following the application of reduced pressure tissue
treatment for 6 days followed by immediate tissue harvest. The bone and periosteum are
visible, and a layer of granulation tissue has developed. In FIG. 12, the rabbit cranium is

illustrated following the application of reduced pressure tissue treatment for 6 days and
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t he devel opnment of new bone tissue underlying the
granul ation tissue. The bone tissue is highlighted by
wQ@edozovesast eri sks. In FIG 13, the rabbit cranPCUER07/006649

illustrated follow ng the application of reduced

pressure tissue treatnent for 6 days foll owed by

i mredi ate tissue harvest. The new bone and peri osteum

are visible. This histol ogi cal appearance of bone

ti ssue devel opnment in response to reduced pressure

tissue treatnent is very simlar to the histol ogical
follosyeddnyrianmeiate tissuechateest| Epnhnstolngcd seetion ofdilfg 121i$ ciﬂracterized by

the 4?2%086\%8‘ &%éervgﬁ ésvsﬁ%k&e%@é% &ieOWt h aﬂ{%% t%@ésﬁé Qﬁ}& tissue is

highlighted bl yBllﬁtvmgfemlaﬁ BEIGhi13ithe O@b(itadramani is disstrated following the

T TR e T I T———

harvBstV ITRE neWi Bone And PeriBsteiirh @ed ﬁlslbld’l ﬁhﬁmsicﬂoglaalrafpbbmce of bone tissue
craniumis ill ustr&csgpon which two critical-

develppmacnt 4n FREDRNSSAR A EISUNY FESUe TRtk Herysimilar to the histological
appeafdnké 68bortd dfve $n 20 EryRRRAL %hited hat isléndegdifg very rapid growth
dianeter. In Fl 15, a stainless-steel screen has

and denosition of 8§WRARE- one of the critical -size defects, and

a RRbGHHERI ghhatiCIsa8 Figkd14199, éae&al &s%dpm &mmstoxogmal
t he second critical-Size defect , a reduced

sectignwargillustratersshowing mﬁ@edamaanatr@%ﬂtg |°ﬁf¢dawed BresfHsg Hissue treatment
ona tr dy ?g{a‘%[ A cﬁ %Féé dte?ec%g Rh¥168 04 GEAbHk EERMUIR if Rustrated on

crit ects amount of pressure
whxczmpm cmmcabsmdhfedt;ﬂmc bemscreqecs rhe fudl-thickpesyerdtinalssiae defects are

apprgzggnalrct)flg q'g.TnS ! %t{étg %&aﬁfe%%%%bp%&ée% lﬁg%egxi placed over

one Of tht ahitigalesite dafedts mmdcafcalmmnlphm;ﬁhatd svaffolyl l:as>bee|mplaced within the

uret tre nt and Ivvev
secohF SHEER BT I . b ST B0 s S Sparaus st o
thosé Ub%ﬁgé@h&d:jn Ralsedl gﬁap;ﬂt}' mdu&%mmk?toahs eﬁﬁéaﬂ%sﬁze defficctd) The
is i cate re rrQws. a cation o
oyt AU St APDLIE 16 Eaeh et Was 1l 25 ai HE SRS prataus. (LR feduced
pres§lir@\Wab a 9%1léaﬁa&cbﬁnﬁg td SifelsT thé\piotdtolslisiedin T4HMé €dIn RIG. 17 a
FIG 17 el | ow asteri sks. The anmount of bone growth

hlstqlggrs'«}lg*ﬁ?tfqrt‘aﬂﬂrwug} Pllowing ssay rechiced Presture fisweispiipen and twelve
weel\@l\'g&t%hfgegﬁ hhQRE s ARlstaRUC TuasBhiRaNaittnarAt kb d8albiuin phosphate

were not treated with_reduced pressure tissue

scaffold ayhighhs indisated dysed arrpen The gplication pEredupsg prsasuge tissue

ueaﬁx{wfe'aﬁitéh inem@ Exgﬁ[ﬁéle %&m oPhew BSﬁélﬁééuE eﬂmlcﬁ %jhltgﬁhghted in FIG. 17
elicit a pro i fic new bone response Ef f ec s of

by yeldem estaripise SEherameuns of bone grawie issigni Gcanslyrerpaterban iperitical -size
defef:t@ bRGiniR fde e regj‘&&ng %hl?e SPEREs BRSWRRH WRE }iot treated with

|cat|n ssure ti1ssue treatnent
reduced pressuse txasmatm@aumtofl‘hiﬁ alisexyation suggests thdre awiyrhg a tbreshold level or

o R BB A 53 o s fens s
tisstb Uteatunerit @ue msslairbnd)uhcndtimﬁie apecumenha)lhbefedda wegks postasurgery,
ntrghanlma s Wi.th mni

inciceipl TR GRHER LS oAk Rt ot DR e events leading

to ehanéddiosmatidreof ndw donk tissae posi ti ve ef fect of
Critical-size defects covered with stainless steel screens (FIG. 15) but without scaffold

material in the defect served as intra-animal controls with minimal new-bone growth. These
data highlight the advantage of an appropriate scaffold material and the positive effect of

reduced pressure tissue treatment on scaffold integration and biological performance. In FIGS.
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reduced pressure tissue treatnent on scaffold
i ntegration and bi ol ogi cal performance. In FIGS. 18 and
waNonaeddngr aphs of scaffold-filled, critical-BCRES2007/006649
defects are illustrated follow ng six days of reduced
pressure tissue treatnent. FIG 18 illustrates the
defect two weeks post-surgery and indicates sone new
bone deposition within the scaffold. The prinmary
structure of the scaffold is still evident. FIG 19
illustrates the defect twelve weeks post surgery and
18 asd d9radiographs ob sqaiffeldfilled,| dr'nigabsﬁlzt Hefects iatd itlabtrated following six days

ef ect and r co
of redfeiF P poss B SRR TPR oL oS ettt P cBfseLRld pecks post-surgery and
indidagey sbﬂi_é&d‘uﬂb(ﬁﬁttde@fisxﬁbﬁ Iwmmt e ssafbido |Td1erpmimar)( structure of the scaffold

. _Referrln toFG 20, sure deliver

is st yidant P HIC ASAURRIFAGS 1 dTeChivtAdys WESke ROPt fuRgers ad shgws almost

com%;!éye%gahﬁé oﬂﬂ{e' OfRicE]-§i26 HeTR et ANdQSITdaF BorthpRtdIosd 6t PEiRiary scaffold
0 a tissue site 713 of. a patlent The reduced

archijpctuzs fus 1ol SSSUFdRIPERAlioncts- PEW hone formation withip g graffold matrix.
de h{e‘f&l:ﬁi% tPR:. Hdla -recﬂé@d Bpe%ljx@ ladiiggl i 'syﬁéﬁ‘n 71y kh%cc?railngr@)én

be a catneter or cannula and may I nclude features such
embedimeng pEtheipresenhinvertion deliyers rgdiagd prgssureissug tiegatmgny te\a tissue site
713 {) £ ptte f $he %ké%ﬁfelﬁsxﬁé‘ B8ivery s dﬁerhellglfﬁﬁ o‘?e aﬁmmfolg delivery tube

ue site cenent and rection
721. \Aﬁl‘herrx'aﬁi'fohh'di:lllvba' tube 72 bindy dbela cathepertarisanmla amaylam dnclude features

such?a}%c A l ! rinp hedt ‘ﬁ\é and! {‘%&QQ%%%B%%%LWQ H{Lg.lfoldt (}]ehvery tube 721 to be

Joroscs auscul
guxdsdl td ﬁieltrssnhmu:l 7113atRlagentent Amd qnwtnoiihé' tlmagnﬂc)mkedém andtiye manifold

7 b Rk S RO oSbls sy
auscﬁlkéhcﬁf, phipatipi tar any othéh suitgbde Incalizntion séchnique e The ananifodd delivery

[ ivery tube,721 is ef rab erted
tube 30,5 B videRh tp il iR Y fsm arBird ekt Do parapys to the tissue
site $1G &f the patientO WhdiEpdaauithfoduslylifisdriet thE @nanifoil ﬂelﬁ&tbetube 721 is
ite 713 |ncI udes bone ti ssue, adj acent a fract
prefirably ipistied thegugh a siral i inspdinn shasth ek penciates e Ay .nﬁsue of the
patidmgPe 721 is inserted through the patient's skin 735

and agé soft tissue 739 surrounding the bone 733.
pr & Fifas20; thp tissue sizei713 includes Bore isue adjacenta fraghuse 731 on a bone

733 {oﬁﬁle%ﬁe&nyn%trﬁﬁnféw A&y wb%s;laq Jis bfAEHHPinRSL N thb hfient’s skin 735

mtation ose tissue, nuscle tissue, neural

and anysspfttissye /A8 Isultrowsim thebona(733. AisPremioustydiserssedsdhe tissue site 713
t t
may,@'llségiﬂglﬁldg gﬁ% g{h%gﬁ» P tf?zﬁrge incldingd GAAGR lanﬂ | Veed'd'iﬂd%g tis&he, muscle

uce pressure ry syst
tissuf, neuralgissue, degnalitissus vasoudat tisques comnective Ussuel davidlege, tendons or

hgaxtngxgg 721 may include a tapered distal end 743 to ease

nsertion through the patient's skin 735 and soft
ti sketﬁemﬂ@@o FIBGS. 2 loanedr 22 thi stlededgessuirk3dehimpryf systehe? 1 lbis further

. 0 ed t. ¥ et Lal outwar en
s, i SSanfind yfver B2 2L it Bl b R L) epe 74 to e
mseﬁi’mi tﬂfb&glmhé patizat’s shnt?&ﬁtalndlsbﬂ tishe BInellesapared)distd end 743 may
the inper.dia r her ortlosofte ube .
furties 52 conllgu 8 1 S o v BB poRHER Sict' it he Miner dameter
of tlﬁcﬂ’iﬁﬁl%ridcﬂm \youlh Ibe 3&531&1&111115' fhd$dme & Jdr diyatér thie thel infierdiameter at
737.
other portions of the tube 721. The open position of the distal end 743 is schematically
illustrated in FIG. 21 by broken lines 737.
The manifold delivery tube 721 further includes a passageway 751 in which a reduced

pressure delivery apparatus 761, or any other reduced pressure delivery apparatus, is contained.
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The mani fold delivery tube 721 further includes a
passageway 751 in which a reduced pressure delivery
wa@ppanetses 761, or any other reduced pressure PE/USB0Y006649

apparatus, is contained. The reduced pressure delivery
apparatus 761 includes a flexible barrier 765 and/ or
cellular material 767 simlar to that described wth
reference to FIGS. 6-8. The flexible barrier 765
and/or cellular material 767 is preferably rolled,
fol ded, or otherw se conpressed around a reduced

The pracslipessine de/leveyy apparati$ 961 mchelds adlexihde barrier 765 and/or cellular

o 167355 Ry Bl RS PSS Y, B i 75

and/¢x ceHlalir enaledidl 67 \is mmauy u‘Gll&ﬁ folded, dretheraisedtomipréssed around a

IR T VNN KON RYET T B —

delivéfy apjRiratué FOF within e ﬂaﬁ'ﬁgéﬂv@sm site 713.
Alternatlvely, the reduced pressure delivery apparatus
ses&ew&@

76 Thegsduged pressyse delivesy @ppasatup /A1 may bl e passageway 751
and il tot tBe kilSuc SRl 7 19'f911&'@ing\£ﬁé ma&&ﬁ@nt%ﬂh@&hﬁﬂeﬁmm n8fifold

Into the patient. reduced pressure deliver

dehvappmbsﬂ@é ay g tissug &%‘éwp uAleraatively thhredyecdpressge delivery apparatus

75 537 b bUSRIREL AL b iy 1 e TSy e 721

being psarted ingo He:Ipatiedt. t If @mducredl messetq dﬁéwyrx aneramsl% 1\in &9 be pushed

I
ooy 1413 SR BEPIRBRLIANE i, il icion e
the rédiicet psesvarerdetiebiy\apperitisy/ 6l rmaddhesmhlfeldcdeﬁ&ecy tube721. When the

dlstai 89@?%9 P ! 6 %%g{ogpggl %Vt}!tg tlSPU% lfé,te kg§ F‘H‘ghbel re u e%n r ds%tc’}r%e elivery

appatz&uf?@ﬁhﬁk bedidelivered td thardistalreind 748 cthepeduced s;wdssm delibery apparatus

reduced, pressur.e, del|yer paratus 7 i S ed out .
761 s BosiBarid e Aretal o 755 Ba0esae T il Gn 3 2 PApa redialy
outwéed tht® thesdiragositionr dhe rédiked pressifre delivery hpparatue 7\550 liglpushed out of
the r%{rgéoﬁ& %&Mﬁl Sr}f}q}l/lﬁapl chal:alg%/eggef 2 nemdtp%%da g; E%Ct nga}[aﬁ()f 3 txssue site 713. The

vondrt'f' 3pace ib Pyp?@‘ﬂﬁ' oARES by HiiSectibA D¥Soft 'thﬁxemvﬁldWa)bSe accomplished by
| ocat ed at wound site, and a_void be naturally

PerCyaBeQFMeAns- “imseme cassatha sy sitadl A1 cbe Ipgated fler wond site, and a
void é{?ﬁ}é B farally Hresbnt @ué%*h@ﬁna%rﬁgto? gxekalﬂﬂi | BYPher instances, the void

ect1 on, Shal‘cﬁ I sSsecti on | unt dissecti on,
may fpg¢resiede balloom disseetionasharp disseetion, blunt dissqctiophydrodissection,

pne ﬁecﬁ%egpon, %@&Bﬁf&%ﬁ«&%&i&ﬁ gieégﬁ%gé}g ’leS@&ﬁﬁ’L laser dissection, or any

Ion, oOr any ther suit sectl on
other siitabiedissective tccmmaue eWheadhgredyced presiurg delrvery apparatus 761 enters

the @Q&J?ﬁéﬁ% {lre6t}ss FE:‘?{)Z}% Iﬁger ff%glea‘%gfeg?l%é eaHifolr %%ﬁlﬁn%fﬁfeh?l 767 of the
redud@l/pressuré dell\emiyl ap;mhfquue g6Lieithatt @nrollsy ynfapdsaondecempidsses (see FIG. 22)
un

suchaolEF peict ot 08l BBREHES AB] FObPS PRERLPSOpiEch Bih the tissue

site TED) ARhq@ighass reqintkdnﬂ:acﬂcxihld bartibe763 aniier cellutar 'r’ria'ienal 767 may be

h not re the fle e b er, 765 and
subiéiaed G Paciinfr i iced Predatie, siapEliee ouidh the, Ripufed paRfueg Getivery tube
769 tcbismdssothe Fledtitte batdipt 76T aridAsraietlGlak ieatérel 762 d The @afoldifig of the
ube 769 to co the flexible barrie

ﬂex'g}%}%ﬁg% 3 Angr eHnlar marernak 767 max bseeermphithed Py eter relaxing the
reduf:écffﬁ'ebixﬁe b@gﬂuea rthrzﬁéh fHedteMiced %ésuh@rdﬁﬁaé@rmaé 76%dr ByPstpplying a

be acconplished by either relaxing t
positive pressure through the reduced pressure delivery tube 769 to assist the unrolling process.

Final placement and manipulation of the reduced pressure delivery apparatus 761 may be
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reduced pressure supplied through the reduced pressure
delivery tube 769 or by supplying a positive pressure
W0 kooongs91 he reduced pressure delivery tube 76BCT/US2007/006649
assi st the unrolling process. Final placenent and
mani pul ati on of the reduced pressure delivery
apparatus 761 may beacconplished by using endoscopy,
ul trasound, fluoroscopy, auscultation, palpation, or
any other suitable |ocalization technique. Follow ng
pl acenent of the reduced pressure delivery apparatus
acconiplishéd By oEing Endio:bcdpy inlteaspuhdifhior&stopy, ausaflatiah) palpation, or any
otegSpfabl lpop fption eBiay L FollpVipe st B et fired hessure detivery
appai&tué VGI,)thélﬁiiﬁffaId'xElﬁﬁﬂy tabedR Disdprefeﬁatilyl rdmo\a:ldl feorn the patxent but the
per cut anequs ication educe ressuy to th
redubsd Bisasuly QETVELS PubRataI R with TR PIRsS8 Gefivirg gpatos 761
remdh€mSsifufio AEbWRIdutEntdLEs BpFlichtios 6Ofedubd pressike to the tissue site 713.
enbodi nent of the resent i nvention .includes a

naﬁefmg &R FIGR33-4u3areducedipacashes delivenysyaigny$ Lk agcogdipg to an
emb8ditnenl 8F tHepréRAt ingb'ﬂt% inelulib X nfad bRl detiver! 1iBé d%i flaviflg a tapered

open position such the i nner dianeter of
dista) ﬁg@ &143 &g wamﬁze{ﬂddo tﬂ@xmgklhﬁvmw {0 amepenpasitipn wch that the inner

oY% 833l RBGL S AR g A 4P B 12y e e
diamegerst btea poutivhk pf theltube Bat.cthe open| mttloszzlse da;talb pmk&ffﬁ is
chenjlart]iﬁgl 055 ﬁlustr QS uvﬁ f&é cﬂ?«dej \/\#'1 i)}(cﬁ(rex litngp §3'ﬁ21 further

educed pressure
delThe mqmﬁ;ﬂrpdelatem nﬁﬁ stl |fmthexnn¢lod¢smpassdmway éulwhich a reduced
pressure del i ver patuses descr i )
pres i Sy ePnerth T BIR S L BRSNS EOShE iy apppratuses
described heein 8 chbhraided! dheaeduced pﬁﬁ&n’a ralélloefryappﬁ‘atusIS&rl includes a flexible

SN S LBl A Vel P s, e
comffsiededryudd D edBBE pressurel delbvei fube 869 o ERRite Gittdros Retional area of

of the reduced pressure delivery apparatus 861 within
the rFﬂ'é"‘"ﬂd%%%@'?\&%‘/“’eWrﬁﬂp ‘V’éh‘ﬂéh%’%ﬁ%gw havi ng an

| NG inSRAmeatid ﬁiénﬂ)rdﬁesﬂﬂsﬁcﬂ/u?g Mies ace 87 i?sftﬂsposed around the
pressure delivery apparatus 861 such that the reduced

redugedpeessuse delivepy pppaspiyn Bal suchabat the redysediprssspraielyssy apparatus 861

is cotn%némﬁfunstﬁ@ ﬁﬁleg épace 378 ¢ tHe TR PR eI EmiZRIBPAR¥7 18 Phe impermeable
ernea e menbrane 871 may be a balloon, a

mem $/1 wey hay bellpen. arsppathoer anyisheriype of:membrangshasjixcapable of
prevgfntug ﬁﬁ{ﬁbrl%dn%sf sidfl s‘&cﬁ #E SifeieatlE the d8A can assume at least one

rane can ‘assune at east one
ofa cmpressmhp.bspm (s¢RIq. §éé, dielaxed ppsitian (sek FXGd24snd amexpanded

posigﬁreI ?szgkﬁ?vs %g axlaf‘n%% ! ﬁenlélg{ i‘?r?ﬂ’égtgl_gabg% I;i‘leg}o%gnr?(a @ﬁgrgg)ll g@'sea%éxgly connected

to theewdriifold deliveny axbed2 1 tsach that therinferisgacbc8 13wefithe imparnfédhle membrane

such, t.hat the.inner ce 873 of t
871 RifiR SominnidalER WiR{RE ettt e DR fliyry wbe 821. The
1mp¢tmmﬁnaﬁbﬂﬁe 8he mimrltenlativels be\myhddl.tb Qh&&ﬁucedr préssure delivery

oL 5 TR 02 73T 51 SLOBE ebibe)

combfifidafiBs wiPAe passigewdy bilie lrémewp@bé@e Hem&yﬁme&@ IThe

in fluid communication with the passageway of the
imperaggbleqneynbrane 821 instgaddnay be pitacherdto arfparate control tube or control

lumen (see for example FIG. 25A) that fluidly communicates with the inner space 873.

In one embodiment, the impermeable membrane 871 may be provided to further reduce

the cross-sectional area of the reduced pressure delivery apparatus 861 within the passageway.
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i nper neabl e nenbrane 871 instead nay be attached to a
separate control tube or control lunen (see for
wexanpbeaFl G 25A) that fluidly comruni cat es WeTUS1987/006649

i nner space 873. In one enbodi nent, the inperneable
menbrane 871 may be provided to further reduce the
cross-sectional area of the reduced pressure delivery
apparatus 861 within the passageway. To acconpli sh
this, a pressure is applied to the inner space 873 of
t he i nperneabl e nmenbrane 871 that is |less than the

To aecdmplinth thises prerssme i applied itoythetihmeri sppeer §#3a0f the imndumable membrane

7.1.. A si ant ortion_ of or_ ot
871 st i 155% e P o Ry or i 4 mEg g prembta 871. A
significagt prgtibh Ielf theper 6E&fjthér€ﬂtml$ mﬁzigme?xiﬂerlspadefﬁéBae ﬂmi'ggfsadcuated
posjitjion illustrated i . In the co sse
placiggahe apermenleisabiane, BT Cin e immEs a0 AR G- 23. In
the coHfpredsBdpositi6n) Thé ﬁﬁ?drﬁﬁalﬁle nSEnbran@ 8Pl isalfawA inwdrd such that a
reduced pressure delivery apparatus 861 to furt

r
comprsasive farppisapplied tathe irerhised Rressprg delivrry ppprrary 80 %o further reduce

the P6RSRbHiSnall ﬁke \eﬁw RAR&dESrEssuRtfdel AtRSED, A 1
® descri bed wi i re?‘erengzﬁrto we??%ﬁd 22, th sprevmusy

describerdwith rpfeé@@s ite Fi&$. 2Acand 22 ﬂmr&flu%edasissweé’éery apparatus 861 may
be déif\}e'r%c?fogﬂe tiSsufe g%ﬁ&%ﬁg%ﬂﬁa&&ﬁérﬁ\@fﬁ% dibal B{@Wﬁm manifold

sta 843 o e mani fold delivery tube
delivgzy tube 821 et thestwee site. Plaganzens apdmaninplationi gftheimpaamggble membrane

871 bl TSR RSy R ap e L ey ERUGRRISRETD) fiine

endoscoms aitpmspund, fhesescopl, aﬁMO&cma}gatlammm&ymmtable localization
tech&@%ﬁ.ﬁfl‘écg o e%g%dgérﬁgmgé gb@%ﬁgﬁgggl | zoagé/ que r?axgers 881 that

improgel ivisuabmim ofaliintpenti8dblé heintirangr 8 leundes flablozedpypriarfto its

t he i nmperneabl e menbrane 871 under fl uoroscopy prior
rem Vd'l?- .
8 i ts renpval . After pushing the reduced pressure

de aqlﬁee (&j)ldslﬁﬁ@ a{eakaﬁcea@les‘gﬁrembeﬁyr@pdiawsa% 1&5?%14 Bhe digﬁl end 843,
reauce pressure ap lLed to the_l nne S e \4 e
the reduced presspreapplied o %ﬁagreﬁéa%ﬂeg At o Asad o place fhe Impermeable
menib?h®A RARE I‘él&&d(p%@ﬁxoﬁ'(gée lﬂ@ 243, IRdrEhY fakAftAtirgl hkieP Bemoval of the

easi er renoval the reduced pressure_ delivery

redugechpressuse delivery Pﬁﬂﬁfi‘% 86 hffepnibs memmémbwe 821. A removal
instrhBIERYVERS Lurhtal WTRSRhr, 88FetSSCdthé@Sshary inSrdhentThyy 6 proQ{ded to rupture the

ot her shargrl nstrunment may be provided to ruptu
impgrmsableaagmbrane ﬁﬁl aﬁ@fmhly, Wé?@?&@l'?sm@@t |8§§waperted through the
reduhélfélreysr{ﬁg %H ?Qc@%ﬂ%emﬁ% 0, contact with the
pressure |very t e 869 IS capa e of bei ng

unpmahbedemmaoe 83ht écftler mipture off the impermeatile membraneavd , the removal
nsfi 84 8¢ ULl AES7Y A T BINEARS bl e manitold
delivartuhnr&@ 18allowing tlneeﬂembhdzamm %ﬁrand@ln celdanmatefial 867 of the reduced

t ube IIo le| bar 865
presiif iy Pitafié sy T g ORE of EnbiE SR B8 i thanced pressure
delivbey t ammm‘tua Bﬁhbaﬁ blSpﬁGéd incontacovith thefisdud siter The unrolling of the
ed pressure de
e b A6 Bt il pyafcef 867 oy ReBa Ay Tollaxipe the
rela:&itilblﬁ olfT&B.chcﬂl bﬁ&skllh‘e g% gfe i shac8 13| avdlthe fdn@cllvlaﬁﬁﬁﬂla ifhpermeable
cellular materia occur autqmafi.ca
membsane Ry nglntsﬁéw cases, a posq&\)//e pressure may% dtehvered ¥hrough the reduced
pressure delivery tube 869 to assist in unrolling or decompressing the flexible barrier 865
and/or cellular material 867. Following final placement of the reduced pressure delivery

apparatus 861, the manifold delivery tube 821 is preferably removed from the patient, but the
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rel axati on of reduced pressure to the inner space 873
and the renoval of the inperneable nenbrane 871 . In
WG 00/ 16AE3ES, a positive pressure nmay be del i veP@rUS2007/006649
t hrough the reduced pressure delivery tube 869 to
assist in unrolling or deconpressing the flexible
barrier 865 and/or cellular material 867. Foll ow ng
final placenent of the reduced pressure delivery
apparatus 861, the manifold delivery tube 821 is
preferably renoved fromthe patient, but thereduced
redupedpressue delivery tybet 8@9asgBdated withithe mduw‘ct presswee delgvere dpparatus 861
ressur e del i ver ara
remdief Borse e R RATs Bhtifait of AR ERs Rt Itk Bispus it
t h@heiimpeeneableemerhibeaner§ia rnmaﬁlhcebemsddrta ridss8at tisswe/adjhcent the tissue

site &?q)r&p p?%:uaﬁ g)g éﬁ{eﬂ&»lressgﬁ% é@ﬂ\kf%&%@tgﬁrfaguggl Isa\sggﬁ?ts tlhte %issue site. After
pushiiPtHedtdisced plesdarel desivedypphiatiis 851 %intl dntaéd infyermesdle Rgmbrane 871

the reduced pressure deJ|ver appara us 861 an ct
throygh @RI et ﬁﬁgﬁ ok 8t airdi 280 esﬁgl%omay be
m;eét&fof@tﬁhf;&i ﬁlltéjﬁlehﬂﬁé'ﬂépﬁém3&3'lhe irApermehble MKrirand BY1. dA liquid is

e 1 njected punped into the inner space 873 of

prefqmély uspé ﬁmﬁbﬁc’ethmwmbmemmnp §d1 gincg ﬂpﬁ isremprgissibility of liquids
allo\!ﬁﬁéj rrp,%ess' %létnﬁmtxllﬁﬁné q lﬁ@%fn{mméwmﬁiéo&w&ﬁlyt hfhe

[ ow t he er neab
unpmebbbneetab@nﬁ (87éxxpafmxpm @d&lb'rﬂsyllmt%btnéi I6t. @ tor glirectionally

depeﬁhﬁlgs(?p FBS %’f%m; or %él recti ona?‘?y (?g%‘én Jll}]ial?v}lgy tube 821. As

the impermedtio membrmsﬁ la@tp@n@ eutwart inte thewppandsdipesition (see FIG. 25) due

fold
to th%nﬁ%ssgn X fg.sel e)%; gH} ?c?ljs déf\éct%x' g?]ﬁ%g )E(}%Lelg site. When the void is

largqsamdghpme(lsped Eix(ér oﬂi@r fhiicrrag beirelepred Seam ¢heonehspaes 873 to allow

r dlssect d nt..th i Ssue

the @inepméale pepietet  PoSPipt B RbRREuHOT T pePmepble membrane
871 éfayahérebe f'dpmméd B préviousbl @gtdned amithe beluced presspradelivery apparatus
873 to allow the i ermeabl e nmenbrane 871 to assune

nf‘gf@%ﬂ“ BRSSPSR The | nper neabl e nenbrane 871 may

t hg&fé}aﬁn wnmemlsﬁgslf ﬂfeahﬂpeﬁﬁéableex;ﬁahmgmcharisi u%dﬁﬁ)nmanly to dissect
. reduce ressure i.ver at us i nserted
tlssuaad&eswt ¢ figsueistg, tbe dmpesh qagﬁép?mh@ne Tk may bessgalingly attached to the

manifBfI dIRRHRBEI821 QRO e Srler sSacesyd mﬁmg%muﬂ,@ates with a

di ssect t’issue adjacent the tissue site,

secondgarlpmgn o8 tyheriRl agsociatad with osattachertp, gwnamﬁaé [delvery tube 821.
The 5&%n 85?71%19# ﬁ ldxé@%é’ udeHRE d&Ver %qﬁi]h& R of Stfer ﬂﬁ]ﬁrto the inner space

space communi cates w a seco ary unen
873 to plag@ﬁleagmeaagabéft membraget§71dn ﬂaft Q’@@h@@ pasitigne Following dissection,

the § y %‘%Eﬁ% eg Eﬁdé’ ??‘3‘2‘? Y g@ #lq ul # orast% G'?? %;%fnbed with
refeteace teFihi2dr space 873 to pl ace t he i mper rreabl e
me I

rsﬁ%g&{l%s %g i’{(;v nZé %%g&ﬁn%gg E)?eg h%rgr}gs}%% lciv%:ggrdmg to an

embbéimem of &recbresqnt mvedtmxsuphmleé wufaln;foﬂiedniwebenibwnh having a tapered
e to FI 24. Referring to FIG 26, a teduce .

distg} S0 987 852 5 sy o i By St Fnpshion S that the inner
dian®i&rastithe distad end D43 PoRRERY substaftillyothe stk 4606 greater than the inner
dlamnebt‘ter:]rI Jt %ltlger %(e){_&o\{gr tﬁeut?x e 8%11 JP]?eV (I)ge paosgtxao%ecgfetge distal end 943 is
schematically illustrated in FIG. 26 by broken lines 937.

The manifold delivery tube 921 further includes a passageway in which a reduced

pressure delivery apparatus 961 similar to the other reduced pressure delivery apparatuses
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distal end 943 that is configured to flex radially
outward to an open position such that the inner
walr@meoess2 of the di stal end 943 woul d be subste@r/Usi00y006649
the sane as or greater than the inner dianeter at
ot her portions of the tube 921 . The open position of
the distal end 943 is schematically illustrated in
FIG 26 by broken lines 937. The nmanifold delivery
tube 921 further includes a passageway in which a
reduced pressure delivery apparatus 961 simlar to the
describéthereindis contajieds The eediekd prssyura dphivary appardtss 961 incudes a flexible

baceige ) s SEAAMTHGRTIAEE 5271 heb BISLUBED, LRS- g el agperyise

comprebded|apduntibd RIduedd Hessurd1déliviedy fube 969 Q@i'e)dub@iﬂe&ﬂoss-sectnonal area of
ol ded, or ot herw se conpressed around a red

ed
the rgﬁlggg PFESSWS| qeyéq:xy apparatuse 1 withip dhe passageway o the manifold delivery
tube 90 PSs-sectional area of the reduced pressure delivery
apparatus 961 within the passageway of the manifold
demmmpynn e g@mbrm S?Hp@vm angeyparafE3 Aisnesed aypund the

redu tggk%lie @rﬁ 956 BR3GHatahe céch ek Sfd Qa‘ijvery apparatus 961
Ver

ssure. par at us 961 suc tha the reduce
is c0ptaam§lumhmeh¢ ey spasp 7 3 ol theggpermeablmmgmbsane f Al i The lmpermeable

thE&e' 18hcRB &&Z 8@7‘7%3176{12%%@"833?4 &ﬁggaeag gael%ﬁ}ane 971 to

ernea rane
provigle mtemaiwsfmctthed pfrseravingthe reducod amsw deliveryappargtus 961 from

the @gF%tar%lie (gxﬁm\ﬁ?aﬂﬂ %;@g%[?#bﬁ]cgmteﬁx%ran%% Ptg me)ﬁ%? gezagﬁgly connected

par ernea
at an®tlikr eld o tlﬁpmmﬁﬂdb Behmyrtub&rﬂzl&ﬁéh thmy theenseraspace? 33 of the

con ct ed her end to the n| f. delivery t
impGIFALIE CHETBRAPE DAL AP sBipaon wifh e PRtsa il AHRE manifold
deliveeyhubare2 19 Allterativaly, khe ﬁ‘npkﬁﬁmbd rrea e ﬁiﬁﬂhﬁﬂ;)e/@‘/tlhnhjﬂ Be attached to a
assa 0 elivery tu
sepalig GoIER t4ks ot Hineviy it LB camiiRir A vgh (he iagenspace 973.
at saaiiatolthe AnsRRRABIE Sndibtan®871 PEIC. 23} inip@Miible hddmbrane 971
fluidly communi cates with the inner space 973. Simlar

may bg capable pf preyeating-flwd transmissipn suph thaf the wermeable membrane 971 can
assuln@Re 1ABAN Lo I HBKed é&snﬂ@ﬁ eﬁ%laﬁ@@ %Qélﬁoﬂfarﬂr \ésr(ghﬂdbﬂ position.

fluid transm ssi on such t hat rane
Since the prapeduseydfos placingdhe vngﬁ@eeblean ngvne 8313@}1 peempressed position and

ane dhﬁle@égggw atel ifdflar r}ﬂo@foﬁ gble ﬁfl rb‘f\?y the differing
e pr ures acing t | mper mea ra
procﬁspf remavingrthe e@snec!f p@ssum d«riw&md amaﬁbécdep@squp on

ar §pg! %ll.lcg{l %e%s&xjg %ﬁvé e E;{IB@E %i‘% &al%ﬁ? 18'tfte §gslla site within the

only ering pro renovi ng redu
impqmwalsla meerdlbiane 87§ ang fengroperyaibsitiondd ssing lsedoscpy ultrasound,

ﬂuox{ogg%uqi'g g¥&hﬁ§§${g %F'g’g 161?,6‘&35:1? %ﬁ%‘ Qﬁx‘t’eﬁ)leg ﬁ% litxggltéc &87 f’he

I 'ssue er mea e nenbran
impmxéablbemembxape vy nmand:ludﬂmbmepatgxe aatkers opy that improve visualization

uItrasoun f| scul tation ation,..or
of RN TS QOB Pe Ry 4 eyl TR reduced
pres$uip ﬂéﬁ%‘b Iappzifﬁﬁﬁ 1980 és théd pﬁﬂ)edltl‘ithlugﬁ ¢he' diﬁihbeﬂm.kﬁf the manifold
rkers 98 rove Vvis tion of
deliveR P02 e FHCEA reF e BB 9 6 PGE SR 377 e b eased to place
the idperh&dBwy ﬁiemb-fm 9AGHABSIrelaxed position. The reduced pressure delivery
apparatus 961 is then pushed through the glue seal 977 to exit the impermeable membrane 971.
Referring to FIG. 26A, a reduced pressure delivery system 985 according to an
embodiment of the present invention may not include a manifold delivery tube similar to

manifold delivery tube 921 of FIG. 26. Instead, the reduced pressure delivery system 985 may
26
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pressure delivery apparatus 961 is then pushed through
the distal end 943 of the manifold delivery tube 921.
wab@nedgored pressure applied to the i nner sparP€r/8FR807/006649
may be eased to place the inperneable nenbrane 971 in
the rel axed position. The reduced pressure delivery
apparatus 961 is then pushed through the glue seal 977
to exit the inperneable nenbrane 971 . Referring to
FIG 26A, a reduced pressure delivery system 985
according to an enbodi nent of the present invention
inclutizya giille wire|98dea eedured presshrel deliveey ubeR89, aida tedncedopressure delivery

mani d | i t 1 of FIG. 2 ~th
spvef i 22l FhEtlifed iskie Aol pind oL bR fptdrdfey fow channets
that B;lli(ljlﬁﬂly\/ﬂdgﬁe&gd’ to the rr&ﬂid:eg 6{&_}3&1&3 dlelieerg elhlie\mg glhstbﬁ] 8B8sing an
. an a readuce ressuye jver a ar at us . e
indepeiflsabmapi e o e Lo JFIHT I ZEAHECR GRSy A5 jery pparatus 991, the
redubtd/prebdury aflivany appsal 991 BAd rddticéd presHure 8élvees hibd 989 are placed on

the reduced pressure delivery tube 989. |nstead of .
the gyideyyira 987 iwhiskAziercuidasqush guided toadiispue pit99b Rreferakly. the guide

wireﬁdgg dhﬁgyﬁfc@d %ﬁ?séﬁ%rcﬁelidalyi H6E Y8PpRRERlURe b of tEpatient through a

uced pressl el rvery apparatus 991 and reduced
sterijsr sheathy Bydguidingthe reducedpgsawe dglivery thbg P8P 1aad geduged pressure

e o 0L i S LL ARG R 0 e opars 991
may[heqdacedat thel tissue site ictogdowppareutangous applicakipn o feduped pressure

. i.ent through a sterile sheath. By guiding the
nssuggxt ﬁgléécf’t'pr essure delivery tube 989 and reduced
pr Saxerthe chelucatbpresaypo delisteny afphtatas 8N istrivg coustckinedi within a manifold
.987. .the reduced pressure del pyery. [
aelig pye o it e e $05's BRIRRIAIS pl ullBitneed pressure
delivepp hpeahtue 89 bin 4 ecimpedsqi psitionaduringsietivénye 4f areelastic foam is used as

Si.nce the redyced pressurge . deliver ar gt us 1.is .
the (R{Ce FrePIR JrOfe SRR S A PincamipeRPoRdf bR adhdhive may be applied
10 tlﬁﬁff)%m t&ﬁu m@%otahﬁcddm@emds Upgnla_%val iat thieSispuecdiny ggdig flgids or other

.hold e reduced pressure deljvery us in, a. .
luidslepveied daropEs e BRSPS RF el iy by tabd PSS, Asealyg theadhsive, allowing

the fo2RTbleXpARFAASOHMNE WiPIHE FdsuRr RS %ﬂf%n%ilvi:lge fhé reduced pressure
apparatus 991, a bi oconpati bl e, sol uble adhesive ma

delivesy apprArres 99 b mayebet formed fram neomprapsedodmyrhysizessl. Theo hydrogel absorbs
. | - .

o 4l AR5l FRUE 0Bk S S5 B it prosr

deliverp ep@gatud 995.05till anhthenridusid/pressard delivey apnargtunf9 I way be made

e j . ' [ [t : .
s PPt L@ RO bRtV ERE 8D Gl Rpands e iy gt 993 when
expaed torthe Hody theatnafthé patiant.  bostill awtlsut embogdinhgnty dgarhpreJied reduced
hyvdr.ogel absor [ [ e | ]
pres S 00y A5G0 R A 4 R TR AR L o Bt
membrases ur € del i very apparatus 991. Still another reduced

r ur.e del.l appar gt us 99 be ma from 3.
P KeBe 1 Bt AR oo oy s ) R Relige o an
emb@dﬁ@éiﬂh of tHe %r@ﬁt hﬁ/&ﬂ&oxsidcmldQQE mainifo by chd@ﬂmh thugg ngIEhaving a distal
eat. of the I ent. St anot her . e I t .
end g&gﬁﬁm Bintaen dhrsbgh a;smfsq}nraevaa'@m t9ACEess A sk Hie 43 ‘The tissue
site 185 MAy Gedlhdecd P6Id11020 fMeat lid S8bEated Wath%PWoluRd 8r other defect, or

di ssal vabl e nenbr ane. . .. ] . . . )
alternatively a void may be created by dissection, including the dissection techniques described

herein.
Following placement of the distal end 1043 within the void 1029 adjacent the tissue site

1025, an injectable, pourable, or flowable reduced pressure delivery apparatus 1035 is
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Referring to FIG 27, a reduced pressure delivery
system 101 1 according to an enbodi nent of the present
w0 pooenodsen i ncl udes a mani fold delivery tube 1PRWUS2007/006649
having a distal end 1043 that is inserted through a
tissue of a patient to access a tissue site 1025. The
tissue site 1025 may include a void 1029 that is
associated with a wound or other defect, or
alternatively a void may be created by dissection,
i ncludi ng the dissection techni ques described herein.
deliveréd thebugh the atanifold ddfvemmbdl 192 alto tredistiigdteni G291 Thelreduced

VoI 029 adj ace ue.site 1025 . a . .
prespiiF deluEy EPPHATFARRE Prgep it b ¢ BATAYS P duipedelivery to the
tissdé%'itb,\/ﬁ{wthaﬂ,rﬁfeahﬂﬁ/aﬂ.ﬂﬁﬁxsIa&ﬂﬁﬂalxb}eéﬁﬂb\tf bbﬁu@hs fohdistribution of reduced
mani fol d delivery tu 21 o th I SS |te 10 F
pressyje ox §n'§p@§§a§e§, tgi@]q ¥ g into a solid state after

arrival 8 (BE ARk el Sitifer ithrodgH A ﬂﬁiﬁ?ﬁ ﬁro%E?st & clHhg Pﬁ)céf&l b¥6th¥r chemical or
to the tissue site, and then, after arrjval forns a

physical reaction. &2 othepgasendhm Bpwablgmateral may formn foamy igcfidgllowing

deln‘k‘%f?&ﬂfe%s@ﬁe §ielll ﬂﬁl othBr R8i¥Riaks exibthf afdeRIRE kfate at the tissue site
erial may harden into a solid state arter arrival

1023 but shidl have aplurglityeof figw ﬁb@mxeh@u geliveripgyedused persswrs, The amount of
: : |
redutéd g{klg%tﬁé Qﬁﬁe\’%{ ﬁ éargttugqu Bﬁ%éﬁ?{% to BQ%%' site IOFS may be enough to

rea cases e nmateria
partially or gofnpletely dilkthe yoidol OZQNIH@ rdetmed @ressarg delivenyiappagatus 1035 may

inchgcietaa}%'gecg% 'o#' h%t?\: r}géxbxgﬁé ?{1& Q gﬁfgaé %Is S&#ﬁg& tgg géciuicgc? pressure delivery

app4rhtus 4085 ynchides apluralityrofglosesf aropéa ceNethatmay bel fioratkd in the material

anef A fund SRS iR gt oRn BESGMBppgets J5IY gag pmother, thereby
creatifig @ tytdff W bhz&inbbs Thedlovptleingkls afé hdeditbappigiafid distribute

BT M N TR T -

1033isBibickoibdbletand seRdyge4 sﬁsﬁﬁ&&fpfbn‘iﬁh v EHiY wiihodesvd ti§sue may grow.
1035 includes a pluralit por.es or open ce

ey BBE FRDREESTY, the, edvasdpreanira fpsyeryap Ry T4 g anctude

poragehsisubB43 Nath &r B&{e? Salfy thARee ae&kﬁlﬁeéamgnbﬁ% ﬁqwutda viscous gel.
one another, thereby creatlngkl . pluralit
Gl

Afteg thaliguid or Yiseoys gshicdrlivereddo dhetissye gite bO%‘Sp ﬁpfymaﬁaal conforms to the
r § t
o R R RURSRACE A i SN B8 pote i e
preseg3sofi bodily fhidenving e strHetusrewith dntercopnectggkpares, er figwrehannels.
O
ReaBfl AR ThY 080 onkll A pes e develps, e
tissutQ3oWREIyto |tlm:mrde opibe aerbivsd prasbura slelvely apparetusd 03 §.zndghen ultimately

Ut thr Vi
repl@ceﬁtth ?lg? cf reSﬁu ggla'ela'r g}x\r%.ga%g% ls&gsle%'sqy hed%gcfesv é‘?é’dg ?artlcular
exarhple, thexedieced IptBsﬂx@Zﬂllvéﬂyapmaml 1835 cetveonotornly ad & enanifold, but also
VO fg@&gzg and then cures into a solid mass. The
as ageq o RFDY BN & agens dissolve in the presence
of Thafbthgr émbodifmeht; e iegueedsrtrémtwaw&)t atppaxatus 1035 is an alginate
i pt er connect ed pores, fl ow chan

.| e ed
mixggl b A0 i GROT B TheBPPegrad CPRts ey PF figsolved by local body

ﬂmd‘srtﬁrm%i}ﬁ atidhal VothdrFhiids diﬂM@l'ddFtS thd ReuéddSpregsutt @Mvery apparatus
into the pqores. of the re?uced ressure deliv

1032t the dissis stigaFollgnang disselufion ofthe Poragens ordea . fhe spaces previously
cc1gﬁéii"§?ﬁl SPoRISEMS Br B84ds\BREIME RO Mt trelif@Pcithettbd with other voids to

ades.” In this particul ar
form the flow channels within the reduced pressure delivery apparatus 1035.
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exanpl e, the reduced pressure delivery apparatus 1035
serves not only as a manifold, but also as a scaffold

w0 o007h@M1 i ssue growt h. I n another enbodi ment, PETIES2007/006649
reduced pressure delivery apparatus 1035 is an
al ginate m xed with 400 mm nmannose beads. The poragens
or beads may be dissolved by |ocal body fluids or by
irrigational or other fluids delivered to the reduced
pressure delivery apparatus 1035 at the tissue site.
Fol | owi ng di ssolution of the poragens or beads, the
S pa“che sispofporageisito comtpilew chyntehinponatgsalsis effettied but it also forms

ds .t t ed
D35 S L35 ol B or
seledled poragsn. alperad bl pork@eis, dkhenial rhctinr mae be usal wroredte larger pores

flow channels in a ter effeciive, but
due oy PREEANOE O #45eas B ERORHEY PR iee 1§ Sibpdimeag § flowable
matdrial RPBdeRERH Yo iﬁb&xs@ﬁé titec ] 02 5sthatconfaind W dagh bidaffbnate and citric
I nstead of poragens, a chepi cal ﬁBCtlon ma

acid w&geédn%stq@a?@emagm%meg beecd)o Asitbe figmableimppens! forms a

foan® 85 SHESIn PSS HCA1Sids 59!1 M A Rh Acid-bhse féhcoR BeiwWERA the $bdium
fl owabl e mat eri al n§£ be delivered to the tissue site
er

bicarhypatetand the eiffieadid: eitingcararlioxida gas particles that e produced
creaféalﬁxtéfefg al(nﬁ%ﬁ E%Els%héh&t%@féﬂﬁ@edﬁ&sﬂ?e_ &@ﬁf@}y alﬁ’iratus 1035

t he e material forns a foamor solid in-sit
thanfiectiniques reliyihg oni paragam disslwtiodn aci d- base reacti on

be

T 1F SnpSFinaGH UHB 0P Bk Crd BEhiterf afipbif 1053 from a liquid or
viscqusoghl értd acsokid e alfeaxg ean potriggered by phl; teparatirs, light, or a reaction with

ut .t uce SS I r r .

bodxiybégxlé?,h g'lﬁn%l(éag%ﬂ grsy s{%{}g A g&’é(i)lﬁergﬁ t% Mlg rﬁ’s ?eg § ail'lkéitﬁa.nsformatlon
may bl docanby nnmglrmﬂnpre rta:hmwe edmpeders. ekmrree:m!ajdnmenty the reduced

e SRR BRSS9 CH i gphers e

from W‘Exord@brb&bte&ﬁﬂj‘lm&n Phd iceespheies hreldisisersediiftaisoRitibn@ontaining a
ot her subst b&es livered t.o thﬁ thzaue site ne

photoptiatpr, ‘E ﬁ%‘y‘%&PéP& gatetial s9gh A hyalgropn %‘i“blcg agen, or

polye@ifdnle by 0P VR PHYSreadtive %ﬁ%@'%&ph&rb—%ﬂ ﬁﬁibtﬁféds exposed to

préssure delivery apparatus 1035 is_ prepared

lightfer e@preﬁgerm%%%raﬁ tapatially erosdpkdhe bydragel qmﬂdmﬁwhze the hydrogel

on tid m&&%@&@l T He Rk Y8 solufibf idArained RS nﬁér%sﬂie‘i@sea[ré @kn dried. The
In a solution contalnlng a hot0|n|t|ator and

micregphesescare delivarad thhedispug snﬂhyhn&gtlmalr PRWiHIEe a%ftfqalomng delivery, the
mixtafd ARG g{sttﬂg | %ﬁ&%bﬁ&@gtﬂlcﬁ%g ¥dcofheR B9&x%(e%aeltﬂe\éﬁlxture is then

groups. ﬁleOSp ere-ge m xture 1s expose
agaiheyposefl ¢o lightywhich gressliolis tire micrmpbcrewm‘tmglawlurahty of flow channels.

The %%o%ﬁﬁl&eﬁlﬁnfcﬁc?spﬂggg %ﬁl seftRGs amafdlfl {oedélps%r mﬁq{:&gﬂesme to the tissue

crosphe excess Sso on Is drail ned,
site afitbasa porosp beaffedd tr promvdenelv tissie g'fmthﬂ crospheres are

del.i .ed t he t . by Jnjgcti . '

AR S -
delivdigl apperatuy d0BH ﬁiaydﬁa'hadegfrdnﬁ&mmt)h_}ﬂﬂabﬁﬁls ﬁblﬁdmgx\t/iﬂicmt limitation
calciiiy PRSPHAR ceol1agrb AP Erecost sty oA G Bt vleaf mafecialthatis capable
of bdifig deliv&red tohedisEhesiRsusagia8 sliduid, pek pavte, patyg sy, s1pension, or other

to deliver reduce sure to the_ tissye
flowable material and is capa %le ote f%rm{ng multlpPe flow patlfxs in fluid communication with

the tissue site. The flowable material may further include particulate solids, such as beads, that
are capable of flowing through the manifold delivery tube 1021 if the particulate solids are
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site and as a porous scaffold to pronote new tissue
gromh. In addition to the precedi ng enbodi nents
walemcnodserl herein, the reduced pressure del i vePgT/US2007/006649

apparatus 1035 may be nmade froma variety of

materials, including without limtation cal cium

phosphat e, collagen, alginate, cellul ose, or any other

equi valent material that is capable of being delivered

to the tissue site as a gas, liquid, gel, paste,

putty, slurry, suspension, or other flowable materi al
suffiefegitly Sn'ﬁﬂﬁﬁ bize. Materialsthatpradelivaped td the tispetdite in a flowable state may

comruni cat.ion with the tissue site. The flowabl e
P°bﬂ%¥@FPéS ¥®urt her include particulate solids, such

as A%Qﬁé‘ﬁouil? dkscribed, tap addueed preshieid8livery hppkﬁbtuk h035 may injected or
mani fol d delver tube 1021 1 f _the Partlc te soli

pourgd dirgetly inte e ypi d 4929 adineeat the tisme s 1025, Relprringdo HE. 274, the

manﬁsid Aeiiver) fuBe txb?x brla9 $Qudd &?uhﬁhraxeﬁﬁle%b&ﬁx érifeablBiembrane 1051
yneri Zze or g I h-situ. preV|oust descri bed

at the ldestal@ad 4843 pf thegnanifald delivary tehent2d (Jie mogymbrgag 1051 includes an
innet (%Ba%g 4995 Q'L t t PRI P ofdhdufidatas it 2 s%é?ﬁd:}l&' lgmlxq 3857 at§a7cRed to the

t1ssue site 1025. Referrin
mantfnhi dﬁimtyoﬂube de21.vEhgmapifeldidshiyerydybe h62 luueguah:d to the tissue site 1025

Frg@kg r sem -perneabl e nenbrane 105 1 at the
Overcﬁné.?é enc}%f8'43 of the manifold delivery tube 1021.
Th&heweducad presddre delivéry cipparatusi 1038 mayhecinjet B8 r poated through the

eyt SR AL B POSPOE BA. 18 s e it rg

* fills ieninEmbehnd 611055 ¥ cthy nicniteradd) PA5 1i expgndsiedill thetviodd 102%s1eh that the

ite 1025 ove ui.de w. 6 he r duce ressu
<525 camch i B e e 02° m thE Fadp S FO L SHRRES ehe
meﬂ&ﬁﬁlm Itgy b€ assata rdjssbctrﬁdﬂxtm tigsQe hijaterit Iae nedi'l’tﬁé tissue site 1025.

space 105 of the rre rane 1051. the flu or
The membrapg, L03}, m%)hée X suntgeed a@ﬂﬁswag GLéeavmg behind
the retthdedipiessufy &1&@&%@%& o35 lhiéenﬁemvmﬂﬁ tissué §lte 1025

contact with the tlssue site 1025. As the_ nenbra

Altegiyelyy igrmembrane 1Re hiaxrhe madsifromp dissolnable maenaLibardissolves in
the ;ﬁ’g&'n‘éé Qf‘%dxw fiaide o@gio@SﬁBEtll% s@ﬁ@ﬁtsﬁtﬁlﬁ tﬂdyslﬁa“kfelx%lteﬁ to the membrane

morane 1051, "if | npernmeab @%ﬁ
105bh;f§h@mehgbr¢n9pm§rl d8l sqnummblsdthelmbrnge @i may reraain in situ. The

s FUSEHHERSHSE 195 M HBOEAon Sl SO kot psity ot

ﬂuidﬁoélhmweiﬂrrh@ﬁaﬁ from a dissol vabl e material that

oi AarekER i FIO % WIRRRE 1 ofmind f8afed prossure tssue

treatrreemp toem tissb@ Site indludels at hbkﬁamgmalmmeMgmm@éd adiabéng the tissue
ne 105 . .
s ISR A, LPRRD e B i oo R i o et

pluralégtod’ éhbuptlﬁmnells dae&v&énphsprob)écylom h€he Mmianifold i$ poditiened at 1119 such

that o B8 e T {08 pacipe e oty e B sty ARNIZ. 2 reduced

pres‘s'm'eas dpplivdehdugk therahniftdd tatheltisde siter gi cal |y inserting

P Reterriae i 816 55 ¢ st bp B P aiuinlaringch froed rpsgure tissue

treatimedX k4 BsdRlsite dichides @f €21 £pétcutaneously inserting a manifold adjacent the

tissue site. The manifold may include a plurality of projections extending from a flexible

barrier to create a plurality of flow channels between the projections. Alternatively, the
manifold may include cellular material having a plurality of flow channels within the cellular

material. Alternatively, the manifold may be formed from an injectable or pourable material
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plurality of flow channels between the projections.
The manifold is positioned at 1119 such that at |east
w@2@onedsen of the projections are in contact wWeTUS1ve7/006649
tissue site. At 1123, a reduced pressure is applied
t hrough the manifold to the tissue site. Referring to
FIG 29, a nmethod 1211 of adm nistering a reduced
pressure tissue treatnment to a tissue site includes at
1215 percutaneously inserting a manifold adjacent the
tissue site. The manifold may include a plurality of
that jiy dglivetddato sheetissan ditergnd forms a plbrelitybdfefldya chanmelst after arriving at the

creat al it . Tl ow channel.s bet
53 A aRb gl e PR SREBRS 5 BE RAESL bop g v
charfiRlsl dik &f flailt dmalnibatongith tha tissad sitey A!freddced\lpfd%mraés applied to the
within the cell u_Icgr mat eri al . Alternatlvely t he

tissyeesife tiougiihe manfld 31233 om an i nj ectabl e or pourabl e

MatpelfrAing R FIG:S301Ql h#86@ 13 1 Pof dEnihistétiif SelficedtedshfdWssue
a pluralrty of flow channels after arriving at the

treaymesnd tpoa tipsue sitagdnclydes at 4 kS prIpmtargapslysingrIting a dekschayipgp passageway
thro#x%]‘gls 3§§uegbf| %L.mato icte'acﬁistgf erdd tF thé Ritle GARIRBAY tﬁe ﬁﬁs%e isfle. At1319,a

comTu atio he tissue site. A reduced
ballgnreassogiated wﬁqule it mey bh mﬂai%%teeilssﬁﬁtetwlsm exug«nmt the tissue site,

ther%w arg%nh% éa(longlzgﬁ 13B§f§ éhjg&dtlg déhgre@’@xro g n%tﬁgé'y The

sterln a redu pressuretlssetr ]
manifoldmay smjedesd pblralnz ofi pregections extsnding fipmaa élsmbﬂqbamer to create a

LAsSertd n e i .
L
celhildy materitl having a @hu&htyldf ﬂothaihBeli S\gltlnn the detlolar material. Alternatively,
ass.aqgi.at e th e tube. tedto
the FREEH Sy b ohet ot IR EUEREIT B el P AR Bivered 1o e
tissueaitd as BEsc]:ﬁ)EB ﬁrath;; fv{ithdeﬂefende to FIG.97. t"l’He(mgﬁfdlhﬁ positioned in the
A T mani f o
v oS AT S, B Ad o Rhnicsion it
the tidsB@kite. aAP1 33 18 lairkducell prdsowre Q:hé}jblﬁﬂ&(_) B t366 sitd irough the manifold via
@WJ ections, Alternati vel y 4}? mani fol d may i ncl ude
a requoegd pressurglelivery| tube,gf any %heﬂ'l WELYIeds- £ | ow channel s
W tI&'féhlhE% ‘F?d’il 3'1 AmEMbEN 4 Bl of ﬂrﬁﬁis‘i@iﬂ%’ﬂeﬂucé&”ﬁessure tissue

mani fol d may be formed froman injectable or pourable
treatipang £Q atissugaite |1@,cle|¢ﬂs|av &f b‘iqureuwmlyggsﬁe'nss fdubechaving a passageway

R S ot d oL 10 B enll e w1425,

manifiold isatelivered throughn ﬁ@fpatsmevvhbw thia diseud sitegwihin anfilnpgmneable sheath,
mgéﬁggﬁ&% &‘q %4;1 3“{52%%@# Eét@d tcﬁs ﬁ%% %Jducﬁd E)ﬁegé{ﬁ'g ﬁjess than an

pressure i s ap ue Si roug

ambmemtl ipfeskare\oif aheasheetlhu Q¥etll 4217 cthe l;h@tld a nup'em;d toutlacethe arapifold in contact
r del.d Y, an Referri t

thhltj? %fs%e sﬁg i %tnlﬂs w3 ?eﬁancg rer éx udg grggs&r% 1SsS ﬁe? thrm?éx E\g manifold to the

nssdersemt ment to a tissue site includes at 14 IS

P tlomng o LSS ST 14 Seained presapis dbie y SppaRAg 1 ypocording o
an etdbedhﬂém oatdi Sdnt id\@ntibrs idRides h@ortﬁépe]ﬁo?&p paombis‘ 818 for

e e S S o5 L e e e 51

inclides Wstéin Poricil 29 eihdai¥a8 pbiibn! 1523. fTheStent Egﬂﬁﬁq 5211 1s elongated for
pressure | ess than an anbj ent Br essure of the sheath

msemonmzlrm a passageda2f reamed i shall of dhe,femus ISKE AapArp gpating 1535 is -
dispbSed"#BiiFthe stem portion and preferably is constructed from sintered or vitrified

ceramics or metal. Alternatively, a cellular material having porous characteristic could be

disposed around the stem portion. A plurality of flow channels 1541 is disposed within the
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with the tissue site. At 143 1, a second reduced
pressure is applied through the manifold to the tissue
waeae/10dRef erring to FIGS. 32 and 33, a reducedP@r/ESROT/@6649

delivery apparatus 151 1 according to an enbodi mnent of

the present invention includes an orthopedic hip

prosthesis 1515 for replacing the existing fenora

head of a fermur 1517 of a patient. The hip prosthesis

1515 includes a stem portion 1521 and a head portion

1525. The stem portion 1521 is elongated for insertion
stem/\pdrtibn 182 pafthedip pfodthesisdiFefl such thatstha flowodhanhels flé4liare in fluid

comyB{iaiO MO OB RE AP SPRFHL T35 2 FOREERTRPEA 1P Poi lidly connested o

the Sovi CRABR1OI541 | ﬁfel;folrﬂﬁéx@éc&ﬂ’ignied)for pgléshble connection to a reduced

Alternpatively [lul,ar ;material .havin 0
presgirs fsyery e 1551 790 8 TBACHIGEESUEF dSliSERFORFRE loparThe flow channels
154 P¥ehisedto delilet b fduc¥d Pleséilre'td HediGlsScodfidd 1535 SHEFHOHRE Bone
within thestemportion 1521 of the hip prosthesis 1515

surraupcing W ip ROSHHesky 1Sk fikivang implagtationy The glog channcls 1341 may

inchfdRMTMAnCREAR 1indi 11513 iR RIS 'éémﬁﬂﬂﬁdaﬁgs vhtbsevefil lateral branch lines
connection port 1545 is fluidly connected to the flo

154% rvehile p@mmacatqwah ghsr porpus enating 53 3uThe)latesal branch lines 1545 may be

RVYS
oricf Y SO38R8 SERSREALAR 142 1301 SURRPASH S S kG pricmd
anglghto the owain Feedecline lMl Am elterpative meted forsfistabrting thededuced
presgllijrrg ?rgcglﬁ]%&s ﬁgo{ ﬁﬁmg%%o(ﬂér%%ﬁ@?#ry i si%%gd ?ﬂﬁg%e Exﬁxeer Q&Q:% of the prosthesis
withi amilh:lﬁrz(preﬁerablﬂwd-lcem mhateninkihat ikcdpablayf ﬂmdlw@bmmumcatmg with the

fé? line 1543 that fluidly comruni cates with
pOR%ESS?g} Peral branch |ines 1547, which conmunicat e
W Reférhiag Wre gpecifiadllyrtg F1IG353, hipprdstiesisal5 19 mycfnnh'emaelude a

T LY SR

poroal @bﬂﬁngt IISBtShﬁndfﬂiltlib b&etrirrouhding 1eiiip prostRdsisLI I3t ITHR fluid could
0(5 or di trlbutlng_thereduced p.res ure ing udes
inclyde SPIFHBIr 1 AEr 8aeR: FHUBRCEHH AgFRLS, antiy ?ﬂemfg Cgljrgrowih promotion
agedté" B aﬁBﬁ‘ Ql%ld%f cﬁéi'ﬁcﬂl ﬁtﬂ@&‘hﬁdﬁ’\’o} BnyPothér fliida 'If it is des1red to introduce
(preferab open-cel ) material that is c

multiplg flpids te ecarongdingthe l“ﬁé’r%h‘?ﬂﬁsl-‘cléag‘gq‘@oﬂaé paths of fluid
m?ﬁﬁ’xﬁfaﬁbﬂ %Meepra%ea f A%nhxcddh pora 56%3as ﬂ'ilicﬁy e&&&fcwa% $he flow

arther i1nclude a second pl ural

channiglsnHéil zths pert 1566 hieingt qv@f gieeeh fporelgasablg sques:borp tcm ﬂuéi delivery tube
157 Iaar(ci Py hq%?t cgeéfv?ﬁ'e&h%&ugﬁo enfﬂ)va' ?%?xg@ﬂﬁiggi szﬁﬁg@l‘&ﬁ@fl énam feeder line

surroun I p prosthesis cou
1583 thet fldislly c¢mmuec¢ams rthlr seyetak latgrakkranchelingsia86 ewhigh communicate

. ' [
w02 A (95, AR Tk SRR SE0RPHL LB gormal o e
maimfeedenylingt 183 dsllllus.‘llratdd‘ iniRIGi 33, ceranaycbk ¢riented ateaghes to the main feeder
line % |pIe fluids to the bone surrounding the hip

3? Sthesis 1515, additional paths of fluid

C 0 M rlieliedry @f reduged presswre itel e firdt slaraliecsf fiew pharnelSHE 1 and the

actiygly o ot 5 s BTl WU LACY shaell 1 Bt tgpplished by
sepak#te futek Bu¢h shaletivad\préssiee delivdryaiabe 8551 aﬂdlﬂlﬂwdbueéry tube 1571.

1573., The fl s, 15
Alte?xg\gi%gf;', a Itlfhg havpneg mul(')uvglecﬁiaperr])s asS desc?i%ec‘m )év{ort]l(s:fy ?elfax mrg%'l t;]e used to

separate the communication paths for delivering the reduced pressure and the fluid. It should

further be noted that while it is preferred to provide separate paths of fluid communication
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1583 that fluidly conmunicates with several |atera
branch |ines 1585, which comunicate with the porous
weoarieg9A1535. The lateral branch |ines 1585 nmegrI/b82007/006649

oriented normal to the main feeder |ine 1583 as

illustrated in FIG 33, or may be oriented at angles

to the main feeder line 1583. The delivery of reduced

pressure to the first plurality of flow channels 1541

and the delivery of the fluid to the second plurality

of flow channels 1561 may be acconpli shed by separate
withintheships pristhesisrisd ficthe fipstpherality afdlaw ehannelsldo41 s6dldaedised to deliver

d d tivel tub
o ke MR O S  B  rtons
us &G previsasglaidaictibet capplioarion efabdwedpaésssreftoibone tlssue promotes and
speedh Bia oW phaov bEnseUn” B ABIanT B RroRbesiy L L famepifold t

dehm paduded prRUrs e M@@owon%lswrdumﬁgum mPgawmssish tddovery of the
the hip prosthesis 1515 the first plurality of flow

femuri A ds Eastessandthe hip presthesis| 151> intearates mogs siceessfully with the bone.
pmmﬁg OseRbR @&&@ RE flbRechahiels 1561 fheenP &fe-,q,o%e lshRbREHiRg the hip

hi p prosthesis 1515. As previously descri bed,
prosansmsl lééﬁ mnrqws thecruserssiyl sensuation of neyhkone; aseynd the prosthesis.

Pr @BRbRngRE a Bﬁ&%n%@?ecﬁ(:@d\%ﬁsﬁfre BEBLAPHE Hip ﬁﬁﬁﬁtesxg}i 515 fora

using the hip prosthesis 15 as a manifold to deliver

seleqted| gmeuntnfdime, the reduegsbprassaire dliviepntbe Jpp bandiflnigl debiwery tube 1571
ma ti)'e At Ji&? frdm ti'n COXfee oxtt.é1 ?54{56‘ 1465 Q&'Zerﬁccveﬁm the patient’s
v Beftioffiocté Yo bor P

prost €SI S tegrafes nore
bod)s lpccfe@btym/ityow a mglhdl)bhweswépmmdumg Thkeopmesting between the

| uralj | s 1 n
condbelbEnbe 1205 REOhaf BRARGITT il he b Dot reteasable
conreutice it is eﬂjgenmed b}oappd)jmg en/ahrallp—oarenteﬂdenslﬂe force to the tubes 1551,

r ost hesi.s. | ication o uced
157508 Bl iakid, PSP 4 ol P BBl Tasbonngftigy Fores 1545, 1565 may
be bﬁ)@%maﬂﬂe &qus’b}l\l'aﬁﬂed in tﬁle prds&&ercﬁ‘gaté%g rlmmmargahedﬁﬂalymcn that release
t ube u el ivery tuhe may, be
of thg e haace B8 pebt Al ARYERPEHnG Bie conpection PPsisd Syl 565 to the
fluid GERERACA N THE hitRs 1351,61571 Sndiodyo bdhle 3l ¥ bidirdsofablePmaterial that
surgically- |nvaS|ve procedure The connect.i on, bet ween

dissqlyes @ysiadieripd of e & apetivated pratesiel that dissqlyessinthe presence of a

pmléﬁycmlcgpo&mg;wcer el easabl e connection that is
effectuated by ap Klng an axially-oriented tensile

f orlhe reduced @rftsayege wary sounse 15%H may bepreydedoysside tke patient’s body
and E5tine€Rl t§ M&uce’&' ﬁr@ﬂ'sﬂét de‘l’i@leﬁg" bl €5 §1°£8%‘ﬁ%:%d96¥dt p?'essure to the hip

1545, 1565 nay bi oresorbabl e or dissolvable in
prosmeélé dads. Mteyanéeb'e@efrp@nced peassagaleliveny sourgeH 563 atay be implanted

3 1 [
i EAE3E.als 05, ARSI or B o YERSR 1S Bhcomentor e
reduced mgemrc delivery) sourod £55319Bhin the patiend’s b@ldx @htmnatmibe need for a
0 I i \ over a
perclaBILG MBS EERERER. TnERbAbARY sitba PleShRelEivey Shufs 4259 may bes
tradltmnalljmnm thatisopeaiblyacqumetted to the ﬂdvenhanablsd|54m Tae pump may be

po Wy SRS A 7 e85 cxtrn

batte@jb it ¢4 €lectritallyhand poataskonsle sonhectébtol the pimpll The Pamp may also be
dnven dlgeecltlly eyra clﬁe(rjrl{ggael re crtx%gsﬂlila{t%ehgerts rzleret;]uced pressure and circulates fluids
through the flow channels 1541, 1561.

While only the stem portion 1521 and head portion 1525 of the hip prosthesis 1515 are

illustrated in FIGS. 32 and 33, it should be noted that the flow channels and means for applying
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prosthesis 1515. Alternatively, the reduced pressure
delivery source 1553 may be inplanted within the
wQEain7aets9s body, either on-board or near the hP@I/US2007/006649
prost hesis 1515. Pl acenment of the reduced pressure
delivery source 1553 within the patient's body
el imnates the need for a percutaneous fluid
connection. The inplanted reduced pressure delivery
source 1553 nmay be a traditional punp that is operably
connected to the flow channels 1541. The punp may be
redupe:d/\preesilrb yissueliedatment debatbeid heraiptauld dd appli¢d to anyeomponent of the

ent puer ed an_ext
hip ESERG 15 P4 4T oics? SO FirouRe s ek s AbAlpYe o betabular cup.
p ﬁ mferililhg tPBIG. 3mn métho%l bjel for yépairthg @ juihtyoflaypagient includes at 1615
cheni ca reactlo t hat ivers a.redyc essu
implating Brosthests,yigan 56 Gacent the IRt ﬂiﬁm eféff“fd B8 hip
prosi#tie§ik-as \Bidrve@abyvd teanttheriiRbsthéds thaldssiztidn ReéAéking mobility to the
portion_ 1525 of the hip prosthe3|s 1515 are

joint qﬁtbs patigntq The prasthssisinclydes azajurality oo ghprnelygonfigured to fluidly
comidi@icatd With b sraniiel 61 92 thduBaisreb Qe RRPPUEDEY ﬁ@ %ﬁ@l through the

pressure tissue treatnent described heréin coul
pluralisy of flew chaangls to impie¥n psesintegration pf thepsesiaesis 15 15

U Ner, %@&Ff(} bﬁ‘ 6 ArBfdcel ?&H&e deﬂ%ﬁ‘ylpg&a{\ﬁrl?l 1 according to

exanpl e he aceta ar cup erring to
an embotipeent 6f the present gr;yanmmgxcmdps)amprtbtfpedlqoﬁxatmntdevwe 1715 for

secuh%? %@é lé}?ﬂ 2)?&?) 1%_}%41%&9&% quf'@ oﬁ'b{hgi' Elei%ctbeﬂﬁ orthopedic

acent t rosthesis could
ﬁxatpnmdd:\henleISaﬂustanod ubEId}Sa 36\and 36 imayplate having a phirhlityicof passages

o g e SRR P15 Bl s 172,

pms;:lstﬂtm ef stheﬂfhfsteguﬂsed\ perotis ud»aiing 1G85y lmadxe;med bntalsarface of the
bone. _At. 1 re rels [ to the

orthgReic RS Arvisra B dishis 1 radt Pk dngi The pSrans Fopine is

pref@.ﬁB@l d&h@@ﬁ(ﬁéd fionmOdinfehed dirvogified Sefamitiedanétal) gAthmEhﬁly, a cellular

and 36, reduced ress re del [ vetr&‘gappt?l tus_ 17

matea@é 5R¥PE gwquls siafisreanid be dispesegrhedwern the bepe 1 Ok and the

orthdpdidiflesticH deRideneRsdiL ?fulraﬂiﬁ' bPﬂO@%ﬁﬁ&lé— 14 ifsQﬁsposed within the
securing a bone 1717 o &gl ent that includes

orthepesliq ﬁ?‘%tlolml@r”dﬁﬁéﬁh thet ﬂowrﬁl@an@ﬂsriaﬂé er%wﬁwﬁppmmumcahon
mthqﬁx F)Steoul Z&%‘n 113’# r&k&%ecﬂofggﬁ 1788 1saﬂlqdl§§:dnﬁe§ecp{cﬁ§1€ flow

urality of passages 1721 for horin
chametsrﬂ&ﬁé dths ppnmrhgawme@efoa gamecdon toca tﬁdneedJmssum de¢livery tube

175 lsgﬂc?é(‘@ecﬂ:%%ggregﬁﬁé geﬁg& SourBé 1%141 ef’hef ﬂ%c egﬂxfels ﬁ]ﬂ%g USed to deliver

coat I'Sposed on a su
a redyced opmhurc té ﬂmqrgw ehating 4 731y asd/ohthe boge swraunding the opthopedic

ﬁxatl?&p \}Zelzﬂg-r#&rﬁg%%ﬁoﬂ)? tioR tﬂegoﬂﬂ’? rp%?ﬁ];fg[ %Lﬁﬁevnce 1715 to the bone

CONSET e ered or Vi ceram cs or
171 eThe flowl dhanmels 1 741 may inadwde ammain ﬁeederrlmal 1743 that gluldly communicates

with gL BT AR %5 8 W P BRERE BB By Cing 1735, The

laterpl branth ligesof 7417| may b@aﬁmédsndr?dhl to ﬁhednam dcctiar Vihé 748 ddudiustrated in

FIGc#ahogfdl c fix néﬁdeaon d VI C 1715 §s Cg{:{wgﬂ‘}ﬁ thlgnf.hgnanvemethodfor

distrititinghé€ mmgﬂrbzsﬁﬁe m‘éhﬁ!é' PRAidiAp aMollbwlortopedic fixdtioh Hevice, and
connected to the flow channels 1741, .the port bein

filling the jinpsr sBAGSAE thopRRRREAISDIAboR dewigh dith %?eé’é%r(erefergbly open-cell)
matétell 1R iycdpdBR of fluidly communicating with the porous coating 1735.

The orthopedic fixation device 1715 may be a plate as shown in FIG. 35, or

alternatively may be a fixation device such as a sleeve, a brace, a strut, or any other device that
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1751 and a reduced pressure delivery source 1753. The
fl ow channels 1741 are used to deliver a reduced
w@e@3suse2t o t he porous coating 1735 and/ or t hECDHUS®07/006649
surroundi ng the orthopedic fixation device 1715
followi ng fixation of the orthopedic fixation device
1715 to the bone 1717. The flow channels 1741 may
include a main feeder line 1743 that fluidly
communi cates with several lateral branch lines 1747,
whi ch conmuni cate with the porous coating 1735. The
is usbdtestabilibe alpbhldﬂ ofdhe hark! Thryorthwpedicdixdatidn devinall 7t omay further be

e Ak & Sk S e s (..o
tissués dcartiiagd), pesviadd that the fastshetOinchlide flombeHann¢ls féradelivering reduced

reduced pressure includes V|d|n
presie HWBUF AARESAITP OR STERHNGINE B S rs r@‘amge% 9fifhpse fasteners may
mchﬁi@%ﬁ?s 851td, Rerews! Bpﬁ%tﬁerf suliable FastélRyi ce with a

l'ul’ ar (prefera u% open-cell) material _that is
Iy

caB&fﬂrenemorrc spesifjcally ipfitG c38,i OWdetq@(aé@p&egwe 1715 may further
mch.glgaage@?m%é tg b HBWJBQ%F% f7él' ithin? Gﬁnbﬁt%léMlMVlce 1715 to

hown ternatlvely may
provizie aaﬂﬁudﬁatth@pomav coating UdRS asd/ar ﬂieelme sugownding thezprthopedic fixation

devxg '%Jllt PT ﬁltuﬁ ec%%ﬂieirnc 'ii‘ftgreﬁw (J) e%%)s(éso aﬁtﬁ@ag{elﬂaf Sgéhts, antiviral

por onhe e orthop e ation device
agents/ lzéll-rmwﬂwrbhmnoh agénts tirigatien dﬂsmtt thensicallicactive agents, or any other

o RT305455p Yl GO A5 655 B opei

fixatidiodevideel 7133 h@cﬁﬁbﬁal Ipaﬂis Wﬂﬂuﬁd éwxmbﬁica%mmfap ibe provided. A connection

deljveri reduce e adj a to or
port 4755 I it fommecied o e desy ShepdrisiiZBt né pha 165 heide fopGeured for
connEBiion ¥ ﬂdﬁi Rilivery Bk 11$71 S £16id d¥liveRysokdeer773 UiTha flosv channels
fastener. Referring nore speckgu ally to FIG 36, th

176 lomey, énsdedeca malinfeeder line\ 784 that fomvweﬁes Wi sgpera] lateral
branek ﬁﬁ@sdl U WHidH YorRhuhicRtY villahe §01£E7c@3t1ﬂﬁ 17 Tlﬁelateral branch lines

orth pedlc fixation device 171 7prowde a flui
1785 mey jbe ovignted grrmaltoths maimsedsr ltqﬁ’el 888 ilustratsdrin Fﬁ‘é $3, or may be

e 1715. The fluid could
oneﬁtg&ﬁpﬁg%ﬁﬁ%é;gf ﬁa&%{lmg? \ﬁ'g? é;r;es anti bacteri al

ag dhe deliveryiofireduiced gesswe te tiel firgt plwratitypeOilewy ichannels 1741 and the

| wiofie: .
T N ——
separalé hitek sudH as duced frémuisoletiveryrmbeihEs hnand ﬁmd@ehmrpeubecl 7.
AltefraSely B site g el iens 8 SascBBrL Breblonsts Hisfein mayebe used 1o
sepatrdte iﬂdhodﬁmmmaﬁmcpaﬁs foo dtaheerfdgahe edtunedpressiic®and tHe_eﬂuid. It should
furtf3gop pBied theluhle B ied o pryid TP Sl Ot g symmunication

withi‘@hefdropedio Fixatisn dé¥ide IS5, mcﬂi:tsdﬁuaalmabﬂﬂéﬁeﬂeﬁndlg ™1 could be
1783 that fluidly conmuni cates with several ] ater

usedjp gliken hath therreduced pressurecand e fluid to thy bene adiacsat @eeﬂhopedw

fixa®@Pddvice 1732. The lateral branch lines 1785 may be
oriented normal to the main feeder line 1783 as

i | ﬂbswepéqrthwqdl@xaa@n dgvicrdy1Has a manifpldftofdelixerfeduced pressure to
the JrQa Bbﬁox{palcfgacfeﬁﬁﬁ’lgl : st 1&?&%1011 &}R’l&ell"l\s %Eé(ecﬁfan& %?ﬁﬁ'gs recovery of

pressure t ura hannel
the d;:ﬂebt 1A &9 géthievhomng 13171 Reovﬁdmg chet secorrceplyeedm df Bowrchapnes 1761 to

comﬁIunEJa?eV\ﬁ&llag B3 ﬂlesbolmz g&rr&mﬁupgeth@ %9@13}3&!1@ B?:Qn&{}’ device 1715 improves the

successful generation of new bone near the orthopedic fixation device.
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separate tubes such as reduced pressure delivery tube
1751 and fluid delivery tube 1771. Alternatively, a
wao aive/ 1y ng nmul tiple lumens as descri bed prevP@UEE2007/006649
herein may be used to separate the communi cation paths
for delivering the reduced pressure and the fluid. It
should further be noted that while it is preferred to
provi de separate paths of fluid comunication wthin
the orthopedic fixation device 1715, the first
plurality of flow channels 1741 could be used to
deRefarinpto FIG Y, agoetbed| 1§)1r kfs lhedixmqueedelfd:q! iofl atbone¢ kmsludes at

o PRSEFE SR oo oHAERI obid004 90, Y bR 60 ovis

inclides dglurdkity ofcftbwe eﬂamietsschsposm withiretha mﬁhopédlcb firation device. At 1819, a
ad] acent the c fi atlo i C 715 .speeds
redua?épﬁewsmp?sé 3°°8Fdﬁ trefhugbiihs Sy SERRNG

17 Referfing to HIGPB 8, Aen&B6O NI pfdﬂ adhidiytefihg fddvded bx’b@ﬂ&b Sissue
1761 to comunicate fluids to.the bone, EP roundln t he

treatgient iR e S1K MGlNEs @b 12 Leposioningp liaying a pllrality of flow

chanhldGGRSE thit a0RAKS drﬁ@n of the WP EANBIR Afe in/ i ChRMRAREEAion with the
fixation device.Referring to FIG 37, a nethod 181 1

tissuecite h datedner dprassee G@pelé@d #1949 30 e tisu¢ sitrethronghithq How channels,
and %_El’ﬁ?%irstrlﬁgk'ge}gld ?9 ??231&' 1R tidfheQitk HABESH &efﬂSWEhaﬁﬁ‘ereV' ce.

I xati on device | ncludes lurality of
fl d\nfcmagn@l:&oﬁ% panettiodh 20 hi fortaﬁmuvsﬁemga uged pls@asurenssue

trea \ﬁ't ?o a Péﬁ]te Js?% r%})cllJ s%ﬁﬁ@ﬁfﬁ%ﬁﬁﬁ{lﬁ & fﬂsﬁ] ggv@ %Eg %}%\?ﬁé&&lwery tube
adj aaﬂft elner fissge site. FAGZO BBa flaidis debekréd throughothe awtmifold delivengtube to the
tissqre%g:éﬁ g'gng Q@fcf %S:rfga%ls §| ﬁ‘ﬁg} rae\%lge ﬁ%ﬁélﬁ 6.6 dB e Iglﬁe gnci gecommg asolid
manffold Bdving/a plurdlitg wf ﬂb&mﬂmhﬁels mﬂuidh@tnmﬁmbﬂaniwﬂh the tissue site. A

recu B isRrira s $pPish eh 0 FLio e i sfi tobet 1§ flowthanast of ghe sold

manifoldppl i ed at 1919 to the ti ssue site through the flow

C 1 Hariai s FGS ARS (2 s es e Ay emopater A & peludes a primary
manitbfd 2 8% hAidgEd h@ﬁb?e%all 21 P7 sidfinBingt SRSy fRAV Fsﬁage 2121. The

pressure tissue treatnent to a tissue site includes at
flexcthier wall @3 17 isotAnnected o  proirmAlengi2 123 A Fadveer BessTipe Aglivery tube

2125 u?ﬁxc@ﬁieaﬁﬁ of' ﬁ’l@ bdR3d %réshltu% del%e@Qll@e £ s \Uilﬂybﬁally be round in

ivered through the nmani fold del |ve2g t ube t
crosmse@m and &mcenrh@ shapg of the pnwaabmentf@ldf 116jim groas-@eﬁt@n may be other

anHLAT B rdinghlf SHPIGS 0RO GhPREAGHAOIPEIER. 484 fftion region

2122 rprovided beoveenithdredheed pressuee @qltvery tube 22T antl the@siary manifold

2114 TR b33 19 L RSB AP il

delivifly 4ihe 2 25¢comedteq rusmgwthaerdnéans such s\fesiegop irsed molding, or

I d f 15 h
aiteigafiyety Ty bl iplegEly: FEnec by o-sk it 1 Bgledh pifhsine elivery tube
2125 Heliveps fedutdd présshte’td the pOREE hﬁdxfald H 15rfoxdismibueiog at or near the

2123 to a reduced pressure delivery tube 2125. Since
tlss‘1"11‘;é"s,hape of the reduced pressure delivery tube 2125

Wi A blo¢Ragerprevernton étiBeri2135 is positioned within the primary manifold to
prevent collapse of the manifold 2115, and thus blockage of the primary flow passage 2121
during application of reduced pressure. In one embodiment, the blockage prevention member
2135 may be a plurality of projections 2137 (see FIG. 44) disposed on an inner surface 2141 of
the flexible wall 2117 and extending into the primary flow passage 2121. In another
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cross-section, and since the shape of the primary
mani fold 2 115 in cross-section may be other than
wo owndodsh2 e. rectangular in FIGS. 40-45 and t rPeErysioar/006649

in FIGS. 46-48), a transition region 2129 is provided
bet ween the reduced pressure delivery tube 2125 and

the primary mani fold 2115. The primary mani fold 2115
may be adhesively connected to the reduced pressure

delivery tube 2125, connected using other means such
as fusing or insert nolding, or alternatively may be

emboditregt,ahé hlockapequrewnhtion numbser 21 3§ impxy. befhsingle do omdtiple ridges 2145

oA ek AR TR AR50 D, YU RS, e

blockg@Ipréviaition 368difberi 2185 niaylihclodag ecilavmateriah2 M9ndigposed within the

pini ok obas oS8 e T TRt o enion member

2135b;hef baafy afatdrit oP stinitHir thatQ¥\caAbR G betig’ihséhttd Wighin the flow passage
i cation of reduced pressure. In gne enbodlngpg

or thetis capahlR qfbeipg integrally AT Atbigpuise stianhed 1g th dlexib]

bxocﬁgeqj’rwéﬁifoh%@n%% 3§ sﬁﬁolghfpreéém tgﬂaﬁ@&&@% 8the NekYevall 2117,
surface 2141 of the flexible wall 2 117 and extendi ng

whilg il allawing thenfloy ¢ W%ﬁ%@%“? pmpanr flow passage 2121.
an% PeRiBO iy fﬁr'&%r m&s&@q 1R¥aBMESY ApRAUAE B1§5 theddgh the

e a single or multip ges Z2145°di sposed on
ﬂembhewalhaéﬁ ﬁm ¢eromunicate m&emrwryzt@wsameﬂlmn Tghstapertures 2155

o LRES R R B B RG9St 1 0

tissueisitéli Apettarep ﬂllﬁﬁmayfue@mepawﬁgesmqmd aroundhthe cucumference of the

o B oy e B S LR 5.

aperfufesifhy Ye iphged fazihg/the bofe,tficing klmm\palshfggssm ofr Ibath is

capabl e, of ,bei ng i,nt.eqgral,l r. ot er fta

¢ na e Felabe Bresat datiety Mo 2 5 tRELY fFuflen  fgR conduit 2161 having
at lease ohe buﬁéﬁﬁuﬂl’? cdbhéctédtorhe peifiary 6@ paﬁsﬂgb ap3etddeliveereduced

flexible wall 117, while still 1o the fl ow of

preswrarcu@etmﬁl%easa% iy 4 BRfopd cendit B163 mayfgo be provided to

purgk g ttJ ée burt HR thie Hrstda8uie 2 Pé Livithial ffui@ ko prevent or
apertures 215 hrough the flexible wall 2117 that

resolcve blenkpees causpd w weENG exydate and mrﬁag%e@“@fmm the,ssue site. The
secofid? s&ﬁ&m@? é&ﬁ-@féf‘iﬂl? gy %@Qaﬁﬁﬁgprsﬁ ,gﬁmo\ﬁ%a %ma{ehs at least one

primary passage 2121 to t ed
of thtelpmmy Slomepaspgrer2 12 and 2hea leasy opeoutlgt of the\/%rlsycondmt 2161.

po e%érﬂﬂgﬁ%&ég ﬁny 16 FiG4M4 ¢ @fe u&é redli€edrRidtd Ge1ery system

to prefere direct t de I very of” vacuum

211 lFthp secendpdoaduit a163 @aysncluémmtmlesondws ifer mirgingdhe primary flow
, t
puslESPE oSO cob A 2N BELSHAIE I ROUR Bl P oppos e

end atteched! esreduéed pressnondelivierytibé 2h2y may batoplenasillustreted in FIG. 40, it

has (35 fSing i} Fepbici B o 6t pealeadiie S L b WP s e erformance

and feiabilige oL thépurging famitidnc Preferably? &&Badmgaca |2$E1 b@rowded for between

rovj de u th mar flow asae21
the cBpped et s Risiile val sb Pl oty 3eppd o 216} he head space
2171 Afsy/for Al REIda 85 phirpd TREH BiriniOhe Guepingl 9i@e§sn Ghdh i@dlps drive the

fluids drawn fromthe tissue site. The
purge fluid through the primary flow passage 2121 and into the first conduit 2161.

Also illustrated in FIG. 41 is the divider that serves as the blockage prevention member
2135. The centrally-located divider bifurcates the primary flow passage 2121 into two
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second conduit 2163 preferably includes at |east one
outl et positioned proximate to at | east one of the
w@eoonaeep9t | ow passage 2121 and the at | east onBCDUS1081/006649

of the first conduit 2161. Referring nore specifically

to FIGS. 40 and 41, the reduced pressure delivery

system 2 111 the second conduit 2163 nmay incl ude

mul tiple conduits for purging the primary fl ow passage

2121 and the first conduit 2161. Wiile the end of the

flexible wall 2117 opposite the end attached to
charhisss|oelsi clp aHews centitaled \opegatibn b€ th2 Iitimarg ymangfodd 2 hl Sif one of the

illustrated.in ElG, 40,. it has, been found,that capping
charpibeeS Bipress ipekefiagd mifing g b leﬂfeﬁ?i‘gfuﬁ“ﬁ;?% %he
ge 'erﬁ!rﬁg Q@Flﬂﬁﬂ. 49giﬂda$0, lai rg%o?ﬁ pdssurp uegvmfs&uemtzmn .includes a
. Preferably, a head, space I's provided for be
primapemeapipld P2 A dbans intesrpl 9, rsfi'éce\%aaf?ssaﬁ?d“?‘ﬁsﬂfe‘ﬂge %ﬁe T hBhe reduced
presSi#€ QBGver) Rekd 38 73483 desTdEentaf finkP234hd b pihfalof icilfary lumens
bui | dup of purge fluid during the purging process,

2225hWatilethe preibaryJumene222 5 may Rsadite masswggRessHe 3 of peanthe tissue site,

e P IRREB73L i b oo o proves o

resoberblackages. t A@lirhbtylkefmperurey 8331 commanisate witly the cpntral lumen 2223 to

. cisufS frd e odsH G Silre et iRl oY ehé bRaF Rurh P23 TRY el in FIG. S0,

passage twoc r OWS " cont I nue
it is preferadd that the apertunps 223 yotpenetrask the2dnttlary honens@226hdlso illustrated

i SRS BRI 5t AR DSBS B s a e

space @34 ¢ ddygiidths ené of éel anefllary imteng2225. If tissud, sckffolds, or other materials

rimar ni fol.d 2215 that is integra reduced. .
werdo st ape 1 e e Dvesute deine R e a2 P oty Bfcation of
redudéd piessute,tH BeatPdpace D24 Lid6Eldecodfiftie Rl allowPirgihyfRuid bl bedelivered to
plurality of ancillary |lunmens 2225. Wile the
ﬂm‘&ﬁE?‘“ﬁFVj%Qﬁens 2225 may used to neasure pressure at

OF [RBpératibie the fethiBed pieSsuré BElivRDE bystathy2 1 LITRDS1 SLRIGSTB-50 may be
further be used totpur e the central |unmen 2223 to
B

applisdedienstly &0 a tissis s for égkﬁ’gggs redused, prgssurs t,the Sisge sifee The low-
profﬁ% glt]alp:égflﬂﬁé@%nﬁﬁtaﬁl Wahifoldb & 18 S'rd?égirédérfﬁf‘m%%%;b&hi\eous installation and

\ e reduced pressuie delivered 1¥ the .
remeyah techniqugsrdescribed herain.  Similarly sthe primary manifglhils may 3lgo be inserted
surgRlafil " 1 ed that the apertures 223 1 not penetrate the

ancillary lumens 2225. Also illustrated in FIG 50 is
t hReferong ¢o FUGKS btk pfimatyomamifelde2il ¥ 82 5umay delusedin/conjunction

witf it oo 2 75, 105 SERY FecSdey GRS P E81es o cwo-

layegddhfeltedmataer The firssdayer bbthesgegdatyhmanifilld @821 eeplremdiioedntact with a

.essur.e delivye t.ube 2217 i ng_appl i cat,i f .
bonf iR SHE HREieliflet a(tha€ fabdfe Khd PlmaR nnfiRlin 3318 s placed in contact
withi the $irdt day ep,Landli the sédontd dayiep ob thedetindaryeahifolilP32¢ énplacdd on top of the

. lunmen [_n ration,.the reduced .ar e '
primasy FipafigioLs st sl T Secdpiap penitgg 2341 Btigwp guid
comafididafidn Betvaehl thie pAmary mSAG1d11 & ahd thettisshié sibd) yegrevents direct
reduced pressure.to the tissue Si'%cﬁ' Ih | owprofile
contagthetwean the dispe sitgapd the prgpymanifeld ¢ i§ desirous for

t h?r@l_%fdby, NS Q¢S AAYS InRdrlifdld DI 1558 BidaBEGbable ! WRIRR aflo®S the secondary
descri bed herein. Simlarly, the primry manifolds may
manjfiold237d torempindg situ following completion of reduced pressure treatmént. Upon

completion of reduced pressure treatment, the primary manifold 2115 may be removed from

between the layers of the secondary manifold with little or no disturbance to the tissue site. In
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surgically. Referring to FIG 51, the primary
mani fol ds 2 115, 2215 may be used in conjunction with
wa@2@egoisgnry mani fold 2321, In FIG 51, the seRCHUs2097/006649
mani f ol d 2321i ncl udes a twol ayered felted nmat. The
first layer of the secondary manifold 2321 is pl aced
in contact with a bone tissue site that includes a
bone fracture. The primary manifold 2 115 is placed in
contact with the first layer, and the second | ayer of
the secondary manifold 2321 is placed on top of the
one qani:arhmpntmm pmhalryanatﬁﬁdqh thalyi bestoatesdyweith a Tuteicsmsonaterial or a hydrogel-

manl f 321 all bet th
tnaffyh 6 eepe Fp S pom B ERTIAIRER o 0 Ver” '
pr @he ae_tcbndanyenamfnm pmftrabb'tsms&s ab hasciffold fier vt Bssangrowth. Asa
scafiplih i seondesy apoi Bl mpy BF BamprSe ot ioast P maRRATieibcted from the
grou§ at:pe@adcﬁcmam polyglye3Rd a¢id, pely@ipiolactont,ipolyhydtawbagrate,

npl eti on of duced ress e treat
polybyirBrevalgateopoly digiaRneppelyeTher (ng'ﬂi‘imsﬂgﬂé“ﬁﬁ Rlyyrethanes,
collaE@ﬁ“HﬁlGo&@ :bad”EMt&Sn rl@@lﬁ\/z@@{)ﬁ titenedheiuighospiite, lcalRind sulfate,

secondary nmani f hlittle or no

calcxmrsqaabm élqasaasméauﬂ%% steels titapium, fapfalusyialigerafis: andiqytografs.

pr Tﬂ@ hgn Hﬁﬁletfgd&@ab?&s%t&haexly%pgthﬁb Q4$1, 2211 described
mat er Or a dro form n material "'td ease rem)val

above maay 'maemel@wed nethl a@yéaf ¢he mpnifelds desesibyd hergin. oThe ability to purge a

0 A O R T PO Bl Yl o e

the adfmmlstrataamf reducedgressizel Bweseblockiades typically fgrroap thef pressure near the
tlssug 8 F]e%c ésce Qh b;j;irun? gncy %F’ OcltJ &ﬁ%&lg érgrmtp B{e\é%ﬁﬁ’é S{eas‘icg\gp ©H has been

roxy Xyval e
foung mllxat qhuﬁgmg dreanaqnﬁdlgt and mmsed] pressurp obxynpinmnh airdoes selected amount of
col | al .al uron chi t osan,

time 3§ el A rval St FevemBs Af Pof iy bibekdedt (o o

caModre Bpébaﬁmwam is déliveteditiroughai set@rbconkai Iseparate from a first conduit
tanlu nt al um aII rafts

rafts, and au
that QRiir e ST AS Rl o ireBp cSth i Breraply proximate to the
manFVRIL R otlbidf the fikst LoS@SE " WIEK tRO BN endyEhe ﬂi@ssﬁﬂﬂé@é&ﬁﬂ‘ ‘pushed” to the

with any of the, manifaql ds descri bed hereln

outle off they syﬁcwi eAndyis. hetinds peaferably drawasbroreh the %ee%qq ¢ppduit by the

reduEé’cﬂM@?éi‘u@ﬁﬁﬁé BEfieRieY BHa3 bRk fd‘iﬁ\QQﬁatfd'eﬁVérf)'QiTmrrigr tWat2) seconds at
hi nder the adm ni stration of reduced presSure. These

interpils Of sigs (609 pecmds 9“#1%3 theappligptionafg d pesgpure ipsufficient to

oSy O sl Bl tpiascongh
to sufficightiygmolve fruidsi Wkﬂtﬂd tbm@amé@lld@ed fissteopnduis whileprevengingithe

mtroﬁuf:txctnoé o?ﬂc‘ﬁ%.te %ﬁHR&Hﬁﬁ%ﬁ x}xh&f“a@tor @@du%ﬁ{%%q: %t 100 hlgh of an

rva assists’in preventing or reso Vi ng
interalr frecaiency Hilt sishilt in therredwced giressareaystehn i dhing abl;acmrrdnnn to the

e 5 SRR BB Lt I B RS, gt o
purgigefleidaibt yhepsebedtethinesrval at vhichpthe fpatging flulis delivered ofll typically vary
e 4 R0 4t o e B o 5 owever,
should be délivered BY Déphantity Mwhatta feeughcy that Batgéehough ds biffidiently clear
bloclt(z?gecs while allowing the full target pressure to recover between purging cycles.

Referring to FIG. 52, in one illustrative embodiment, a reduced pressure delivery
system 2411 includes a manifold 2415 fluidly connected to a first conduit 2419 and a second

conduit 2423. The first conduit 2419 is connected to a reduced pressure source 2429 to provide
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reduced pressure at the tissue site. It has been found
that delivery of air for two (2) seconds at intervals
wW@R003i1045y2 (60) seconds during the application PET/US2007/006649

reduced pressure is sufficient to prevent bl ockages

fromformng in many instances. This purging schedul e

provi des enough air to sufficiently nove fluids within

the manifold and first conduit, while preventing the

i ntroduction of too nuch air. Introducing too nuch

air, or introducing air at too high of an interval
redui:cdagmsmy tonthelmardfodd 2415 Tllmasencenm ctwiupr%% uneludgssancontlet 2435

e able to etur 0
posifiPaedtF L% B0t ifh P e 543 act e a o ofthe i
conduits4 100 ITHaasetorat ¢ongluit 2403 & ﬁngd[yl andecteditd inealye 2439,exhich is capable

nterval at .whj t he del j r VAR
of all P Ao mpnis Ao het et Resofld spiiie B2 Kand 168 fdbictk atr when the
valvé ¥placedinSan(dped pokitidon P TP valvel24BY is Sezably cbbmmno addohtroller 2453

tha Fyapale O caRoliBE e RS R Aeg Gf P Sabe438 13 ectate pursing of

the é@béﬂcﬁc&idu&%ﬂga&lsﬁnf hik ko pre %{ Ve ibleUkages WithinGhé A@MBId 2415 and the first
bet ween purging cycles. Referring to FIG 52, in one

conduit 3D 5t  ve enbodi ment, a reduced pressure delivery

SY $i $hiSukide dotkd ﬁlakl ﬁ&ﬁﬂaxmmdﬂn ligdidS of padesl!dbuld be used to

connected to a first conduit 2419 and a second condui t

accompiish the,purgingstechninersidesaribed herein.o Nhiler the driying fprcg ferthe purging
ﬂuid’isﬁ;??ﬂéfagﬂf% ﬁﬁi@g‘gﬁ% g{ M8l R st s%gﬁx% YIifd §ithild§ could be

conduit 2423 in des an

delivmled by a i delivery meansisimilaf to that diseussed with irefarence to FiCs 9.

C on figgé%éé C%ﬂ(gf Igggeggﬁésgm% s?%ﬁ%@mlgét titprhﬁtll%}lé Site in accordance

withatbe symd:msi andmethogls desc2ib8d herefri mhy be acapaplished by applymg a sufficient

h
redugﬁ%p{eﬁ%ﬂsg%mtss%ﬁ ?ﬂe V&?gk{ﬁ%r\}q\%%ét i gscﬁact r.lg%cb;‘eFﬁ &ucﬁg pressure over a
selectpd perpabof fime. Alieenativelye thiz43duded p@qfssmhhz}t is applizdtto dhd tissue site

con roll er 2453 t hat. able of .controllin
may ettt S il MR Bar iR S5 Stk o6 hich Qg spplied may be
van&iléc&bftﬁngg lfo 4 Eﬂe&é@ féihﬁbdiﬂh I’iﬁ'ﬁlet Sttt a]tcholﬁgéb 2Inﬁ4 thodbofl aﬂp%rxng the reduced

r event ockages mnt n {he manifo and the
prespyre ZRaY YY) e ATBouRS Of red Ffi,a'reaﬂﬁ% rangdpEdy ¢ ﬁg’el?aaﬂy the rafepr volume of

fluid dEHvVeEHAN the Bi5udSite mayBeDdnstafyl bﬁklﬁeoﬂﬁtﬂdoﬁQn nature. Fluid delivery, if
acconplish the purging techni ques descri bed herein.

cycligymay QeRWr Hring HRPLFEHRLOTERUGCH PIEsTTG: lMEY Grepridyring cyclic periods in

whidH RESEHPr¥ssubCisHoRBeiak a Fﬂ%ac Whié BfeSdthdunt bf tddacéd ﬁ&blﬁue applied to
site, the fluid simlar coul d be delivered by a

a tispye fite Wikl typically Nera{r?gcquma tath¢ pathelogy of the fissugysilg and the
circirR{Bh&R tRdLOwhicFrediced BResHB SRl tFeatrh Ot i9hdhR4ERH, the reduced

pressure tissue treatnent to a tissue site In
pressuge ovildypically b betweer gbaus ng mum Bl erand§6Q myn &g, butarore preferably

by applying a sufficient
bmmﬂ%éucedngressuggﬁ?gﬁiHégﬁg [

sue site and then
nra iWihidé thersysteimstand midthadsedfthe mm thventes baw beesrdescribed with

refeRPLER! 5duf B o8l HebEe o BRIAHLNE! i s d I8 o SHER e tha these

systcrys hnd:memddafwzmpl)hhg &cmpatptfessmé tlgs,uetti'eetrmm aat befised in any living
reduced e a be va aGgcor

orgagiL it whep oSS ELR A ERo B st arbith SF nfHifER, Giffflatt e systems and

metieglslof ithprebent ipvbn€ion may be applied to any tissue, including without limitation

bone tissue, adipose tissue, muscle tissue, neural tissue, dermal tissue, vascular tissue,

connective tissue, cartilage, tendons, or ligaments. While the healing of tissue may be one
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pressure may vary the anmount of reduced pressure
randomy. Simlarly, the rate or volune of fluid
waledormesserl to the tissue site may be constant, PCHUE1007/006649

or randomin nature. Fluid delivery, if cyclic, may

occur during application of reduced pressure, or nay

occur during cyclic periods in which reduced pressure

is not being applied. Wile the anount of reduced

pressure applied to a tissue site will typically vary
according to the pathol ogy of the tissue site and the

focus iot‘ apptytr@rredm:ed lpdeasmisshc treatmeatiasplesersbadcher¢ipsthe application of

oA T, Bt L B i,
also Ibeuséd focgdnetitetissnk grdaem\nneissweb @it arnatidisdgsesin defeSﬁ)Qb odamaged.

ile the s met hods of t esen
For XHpRRies h ot COHESA 15 5 856 RREEpigneans mpBRiRoR tegniques tp.apply
reduBéPpielsiRd Hsdiratdatifleritlo BEVR BAdIBbAA HsSue dtla tEBG8 itk thEt can then be
recogni zed that these s gstens and nmet hods for ap

harvegted;c £he bavested Hsyuedaaycbe transplaptad to arother tissug sits P%Wylace diseased

or di:hygédgtxs%&%? 'aﬁé?nh{iv 'ﬂferhdr(reét&l ﬁ’s%ﬁé ? HeQra‘ﬁE;?HH&S to another patient.
tissue growth or Simlarly, the systens and

methis @sodmpprtantip @géemhat tho seduced pressurp deliyssy Rpparawises described

herelr dﬁﬁy be ukéH:iannﬂQ)c%{x '&Hiﬂ schﬁ@dtrﬂﬁtbﬂﬁ tBtGedse §ﬁéJ§rothl and growth
ose tissue, nuscle tissue, neural tissue

rate pf gew dissugasihel saaffoldgnaterialcooniibbs placed between the dissud silgeand the
ek RS QP 1 b DAl b3S e
madt: rfmm h@mtsodzabbhaaetepbbﬁhahmsms atseaffoldb newttisove g:fowth

t | § 3312 | e%f’ gargee £ b H‘;ﬁgﬁﬁ féreggltn g th t’ % een%oglha in %cant advantages
has bemcbrbﬂdgcenmfile&hds irventiogisahbivniin ohlysrsﬁasoﬁltwﬁmas dt isafot just

sed, de ctlve or, dama exa
imifgy THE B iscrPble jo e FraPee i enfio riidog fepafite from the
spuﬁeﬁbaﬂques to apply reduced pressure tissue treatnent
to grow additional tissue at a tissue site that can
then be harvested. The harvested tissue may be
transplanted to another tissue site to replace
di seased or damaged tissue, or alternatively the
harvested ti ssue may be transpl anted to anot her
patient. It is also inportant to note that the reduced
pressure delivery apparatuses described herein may be
used in conjunction with scaffold material to increase
the gromh and growh rate of new tissue. The scaffold
mat eri al could be placed between the tissue site and
t he reduced pressure delivery apparatus, or the
reduced pressure delivery apparatus could itself be
made from bi oresorbable material that serves as a
scaffold to new tissue growth. It should be apparent
fromthe foregoing that an invention having
significant advantages has been provided. Wile the
invention is shown in only a fewof its forns, it is
not just limted but is susceptible to various changes
and nodifications w thout departing fromthe spirit
t hereof . CLAI M5 W cl ai m
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- e reducedenressyraddiver otEm

1. A reduced pressure delivery systemfor applying
reduced pressure tissue treatnment to a tissue site

weowpnoeshng: a mani fold delivery tube having apCT/E881D7/006649

two lumens; a manifold having a plurality of flow
channel s, the manifold disposed within a first of the
l umens of the manifold delivery tube; and a ball oon
havi ng an i nner space and bei ng capabl e of assum ng
col | apsed and expanded positions, the inner space
being fluidly connected to a second of the |unmens of
the mani fold delivery tubeCRAINISe reduced pressure
delivery systemaccording to claim1 further
conprising a sharp tip operably associated with the

We dTainh:f ol d delivery tube for selectively puncturing the

bal | oon. 3. The reduced pressure delivery system

1 e Bsb n Ry St ToSth P bl p RO E B rcament o2

tIRE@SSItY conistisinger y system according to claim 1 further
conprising a .reduce qégssur? delivery tube fluidly
connédaaiold delivery Nmest lqaswn ]HFéPF't y of flow
changehgifodd hd¥ifig wpﬂu&&ﬁ TR EHBNER] the @idhifYE8iepdsed within a first
according to clarm4 erein_the reduced-pressure

del i very tofitke iugleeaﬁéﬁweéﬂ%’fif%fiﬂgvear ahsnaRtt ed from

t he 3thal18&Sha iR ah e SRRBBRA beibg cAPAbIE Sﬂh@.ﬁﬂﬁx{%&ﬁﬁb&@ and
delivery system according to clarm5, wherein the

mani fol d ie¥paidsd@ositionnithe inper spage peing dlidly cenrqgted to a second of
delivery SYSHABRCEPAhALFIE delidrPidbe, Furt her

conprising a reduced pressure soufrce fluidly connected

to the reduced-pressure delivery tube, 8. The reduced .
weed pressuedslivenstysienheccarding tp ¢laing | fusther copgpaisiogp sharp tip

- Dheasd
cﬁ)cgﬁﬂi}‘ 588 cifRASTI thel Mardfid Ha‘;’véx’%‘ ffHedBr §dietively puncturing the balloon.
reduce

d- pressure delivery tube 1o the at |east one

fl ow channel. 9. The reduced pressure, delivery syste

. m
- HhecsAuredpreues daliven) syiear afcATding 1o daim Lowperelf dirjt @nd second

18RRh 84 sa¥shialy dbatfd). The reduced pressure delivery
system according to claim1l1, wherein the nmanifold

delivery tube is a catheter. 11. The reduyced pressu

| | re
Hhe redused rrpssueadlelent st 150k ag 1 alaimyl dpher copprising a reduced
PBRubPaddivaR) ube Tihidly BSnredted 16 aPRE B ne bf thelPlaralBFIbERSW channels.
pressure delivery systemaccording to claim1 further

conpri sing markers operably attached to at | east one
i 3 ¥ %ﬂg@r' tq éinhﬁnYVP‘E}Fg‘ ¢ reduced-pressure

délliYER] thBE isPeap@BIB o BBing [didcBAn ¥Rl fromndhél 8l lexs? bie MR hAANel.
the manifold relative to the tissue site. 13. The

: ﬁ@?r‘é&ﬁ%d&{rﬁ?@?éfﬂ%ﬁ&esﬁg{%} aRepr m%ggég{?g 5" IhEeQinthé hilhnifold is

bioresorbable.

. The reduced pressure delivery system according to claim 4, further comprising a reduced

pressure source fluidly connected to the reduced-pressure delivery tube.

. The reduced pressure delivery system according to claim 4, wherein a reduced pressure is

applied through the reduced-pressure delivery tube to the at least one flow channel.

. The reduced pressure delivery system according to claim 8, wherein the reduced pressure is

applied cyclically.
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mar kers. 14. The reduced pressure delivery system
according to claiml, wherein the manifold further
weowpnioeses: a flexible wall surrounding a pri ne€HUS100%006649
passage and adapted to be placed in proximty to the
tissue site, the flexible wall including a plurality
of apertures through the flexible wall and
communi cating with the primary flow passage; a
bl ockage preventi on nenber positioned within the
primary flow passage; a first conduit having at |east
10. 'H&Eredutd(ﬁtreiduté diliveryosyseemt actording loeclpim dpwherdeimtire manifold delivery
fﬁ‘éo deI iver reduced pressure to the primary
% a second conduit having at |east one
outI et proxi rrate the primary fl ow passage or the at
11. Tieaetiucedepressureedelivery fistem asdording deiclhing 3, phemin the manifold delivery
tIasast one of the primary fl ow passage and the outl et
eterbcﬁ‘ﬁ"PEat conduit with a gaseous fluid during the
application of reduced pressure. 15. The reduced
12. 'ﬂimﬂuc&d pieks'umdqlivsy)ss}stmmacmrdihggo claim n eﬁmhdm;omprising markers

em‘i | D egg iégsgg)ggra? ent.| Oﬁﬂgg? ]ngbgeangftﬂr al) tled to visualize

af loemckﬁ ef mhﬁanamw &edt\erbdhmg or tﬁecxnmln&lﬂ telanve/tof the issue site.
passage. 16. The reduced pressure delivery system

di th
5. PHEREHMSof] P TR, PR 20RO B v i

apaquemarkdraw passage. 17. The reduced pressure
delivery syst em according to claim1, wherein the

ni f.0 urt he a : .
14. ﬁei 1I*ed Led pressurede IR%{I)p { Osgee acc rémg)&% plf"ﬁn?h{é’%ﬁ%{e%( : Irréamfold further
dmpnses the ceI lular materi aI including the plurality

of fl s: and. a reduced- pressure del, ver ub .

21 ui arilpxatle Rl Sirofindiof At Jiok BRsttsng adpiiEif beplaced in

fl ow chan I’t&bﬁnuﬂy&o o essuedite,atle fetibrwall iithidisg ¥ plurality of apertures
system ac wherein the balloon. is

expanded tﬂc;‘ “ﬁFglFtﬂ ]gl"fr'r‘]fl anfl GomguRicarng, the primary flow passage;

19. o Wgel pESehii 5 midhibefl fbditiGriad wivish €8 mﬁm“ ph€sage;
claiml, erein the tissue site includes har d

ti ss@dirspepndyy bayiagat E&s&ﬂ’@%&ﬂﬂ‘gx mc@? &9 the,primary flow
accor di Ng daQsapk 3b Beliver YORICEH Presifte td Roipaseals

a soft tissue.. 21. A reduced pressure delivery system

for apgrendgpndulthaving st keastiane qutlstpreximate theeprimary flow passage or

the at least one outlet of the first conduit to purge at least one of the primary
flow passage and the outlet of the first conduit with a gaseous fluid during

the application of reduced pressure.

15. The reduced pressure delivery system according to claim 14, wherein the blockage
prevention member is a plurality of projections disposed on an inner surface of the flexible

wall and extending into the primary flow passage.

16. The reduced pressure delivery system according to claim 14, wherein the blockage

prevention member is a cellular material positioned within the primary flow passage.

17. The reduced pressure delivery system according to claim 1, wherein the manifold further
comprises:
a flexible barrier;
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tissue site conprising: an inperneabl e nenbrane having
an i nner space, the inperneabl e nenbrane bei ng capabl e
w@booagedsni ng conpressed and rel axed conditi onSPCHUS2007/006649
mani fold having a plurality of flow channels, the
mani fol d positioned wthin the inner space of the
i nper meabl e nenbrane; and wherein a reduced pressure
within the inner space of the inperneable nmenbrane is
| ess than the pressure outside the inperneable
menbrane to reduce a vol une of space occupied by the
mani & eeltulwd inhiepial dieposet) adjreaiite theefidxibia darriz2, the kellular material
reduced pressure deliv stem according to claim
21, wher ei“?fi'fcﬁgg m]’ﬁ‘?@%?éﬂ%ﬁg%%‘?&’ F%A sealed to
mai Nk éduckdpraseche ellvery @ntsa Maidyi ddnnected to atTpest 6RAbS the plurality of
menbrane. 23. The reduced pressure delivery system
accordingQWWQﬂ¥¥WF2 1 further conprising a reduced
pressure source fluidly connected to the inner space
18. Te red\ieet ippeystiRaleliveryasybemucolimiPionl&in1 tviseréiadhe Balloon is
pressyre wthin the jnner space. 24. The reduced
espanded by igisrtingp "é%/g‘f%ﬁaeae'g% Sy to claim 21,
wherein the inperneabl e nenbrane is dissol vabl e when
19. Theaeditet preiteatslivedyt sy stemrideyrding iiodtdaiar 1,bokbrein the tissue site includes
tigiue.ZS. The reduced pressure delivery system
ahard iUy to claim 21, wherein the inperneabl e
menbrane i s capabl e of assum ng an expanded position
20. The rddsced piressinesdedivenyj systent accbrling toselains 1,twher8i@. thd tissue site includes
re%yced pressure delivery systemaccording to claim
%% ein the i rper neabl e nmenbrane i s expanded by
injecting a fluid into the inner space. 27. The
21. A sdlucadlpresages delivaty kystem forsapplying axinoedipregsure tistuaitreatinent to a
1l further conprising an instrunment having a sharp tip
YsgueBieRAm ‘rupture the inperneabl e menbrane. 28.
Tlh e e iziﬁp&?':eﬁbﬁ&ﬁémbrade havifig ¥n St e?acg;:me riﬁbg@ndablehmembrane being
claim2 1 further conprising: a,se I sposed. on the
i nper neablcépar"i%f %fﬁ%‘n%“gﬁeﬁsﬁg ??%FFé?ﬁeﬁtCSn RSt he
mani b eh:ghifold RAtGRg b PRirslaglof fld%: chhAfels alle areifpldgsusitiohed within the
delivery systemaccording to claim?2 1 further
conpri si néAnfasRIELT throimpsrpeable memimanes ad | east one
of t Uetei 8 TERRRH BredBill vallen ARAnAdIpaRIf thE fnpédmeable membrane is
visualize a |location of the_ inperneabl e nenbrane or
the mani f &sq than the prassure optsiderthe ippergiepble membrape to reduce a volume
reduced pr il esdi | | )
29, wher eiog§€ér$g%rcrg§ﬂk&e¥§§ g‘r er agc%% gﬁg%ﬁgieﬁg? Egrrl%b?%%mbme
The reduced pressure delivery system.according to .
22. Thegrdyced presshferfisliveryiysiem grgordingto flaigh? bydhfran the impermeable
HEhDMEBE Ys dediRA th MHimdinthél rsfudbd frSsurd Witlin/the RPemi@dld Bembrane.

at | east one of the fl ow

23. The reduced pressure delivery system according to claim 21 further comprising a reduced
pressure source fluidly connected to the inner space of the impermeable membrane to

maintain the reduced pressure within the inner space.

24. The reduced pressure delivery system according to claim 21, wherein the impermeable

membrane is dissolvable when placed in contact with bodily fluids or bodily tissue.
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channel s of the manifold. 32. The reduced pressure
delivery systemaccording to claim3 1 further

weewpndeshng a reduced pressure source fluidly POROSDBAG6649

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

to a proximal end of the reduced-pressure delivery

tube to deliver a second reduced pressure to the at

| east one flow channel. 33. The reduced pressure

delivery systemaccording to claim 32, wherein the

second reduced pressure is applied cyclically. 34. The
reduced pressure delivery systemaccording to claim

'Blie, redhesdepressunedelivgny sxbigm escudiag de clavm 2}, wherein the impermeable

b C

PEBRRrR i eaBlelt SRERRIRE BedeadehioR s bR Tso@Macent the tissue
ﬁﬁxordlng to claim34, wherein the nanlfold is
bi or esor babl e. 36. The reduced pressure delivery system

cor d Qﬁﬂlf I
'@lg Z:é}gprtegs J[&‘éﬂUeF}stgﬁ? acgél??crhgl E% clat anggzhééém& lmRIermeable
xpaﬁxbﬁuge isiexpanded by dnjectinpea fihiddew the m:eoxpan:et y to the
tissue site, the flexible wall including a plurality
@l&ﬁﬁ'ﬁﬁéé&l rrggsutrehcrl%q Leyll?enfx lagé)lr&) l 6%4/\\,@{%1%22%&& comprising an
hbmmhag&qvl@/aesﬁam tip e aéjecrtxvpban)ttmel ¢ impehmeatiéimembrane.
primary fl ow passage; a first conduit having at | east

[Prth -

PREreRUEe Shrerll S0beBO ARG Sk 48 Btk Y o Wimprising:
fl owamab&gmsedoaehmmpmn&lcmm apd | east one

out | et .pr.oxi t e or the at
| east c§ﬁse ou%qe?pu{inthg % ?§%g pur ge at

| east one of the prinary fI ow passage and the outl et
Bhe reducdd pressucodelivery systdm acdarding telglaim@1tflher comprising markers
%%%ﬂl cgféfi% al ﬁgés{&gx é)r?ﬁ 'itgeggrye&nﬁagbz? gl-g(% I mdagigl,etﬂe manifold to
vnbnalmera 1béationl cf chaapagrmeztbin meambranerizethe insanéfojx relativietty the tissue site.
of projections disposed on an inner surface of the
[ . . [ .
ThERGn dRssund el ahy S HocohliRg it 280 MbsrelstMl markers are radio
eraqae dharkers.o cl ai m 36, wherein the bl ockage prevention
menber is a cellular material positioned within the
. I- .
i FEBlted pQIBERERAE, sybtton MDA ERR AT IHAE copprising a reduced
pﬂessmie de;h\a:rsg aé:emvm“gh:edlsteljembﬂlmsbecsmm@e@m atleasy one of the flow
g%gor%u?otho claim 36, wherein the fluid is a
e'reduced pressure delivery system
accordl ng to claim?21l, wherein the manifold further
'Emmd'pggispregsum éqli\{yryesx;m iaegording to claim 31 further comprising a reduced

pressure source fluidly connected to a proximal end of the reduced-pressure delivery tube

to deliver a second reduced pressure to the at least one flow channel.

The reduced pressure delivery system according to claim 32, wherein the second reduced

pressure is applied cyclically.

The reduced pressure delivery system according to claim 31, wherein the reduced-pressure

delivery tube is capable of being disconnected from the at least one flow channel.

The reduced pressure delivery system according to claim 34, wherein the manifold is

bioresorbable.
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a cellular material attached to the flexible barrier,
the cellular material including the plurality of flow
webannassy and a reduced-pressure delivery tubRCT/Us2007/§06649

connected to at |east one of the plurality of flow
channels. 42. The reduced pressure delivery system
according to claim?2l, wherein the tissue site
i ncludes hard tissue.43. The reduced pressure delivery
system according to claim21l, wherein the tissue site
i ncludes soft tissue. 44. A reduced pressure delivery

36. Fheatemetqpressp dalivgry uteaeaccprdisg to eaim 23uehdreinahereranifold further
to a.tissue site conprising: a manifold delivery tube
RP™NBE at | east one passageway and a distal end, the
di st alflegitde oaflantrounding aipmmqiry ﬂoe«obasb@caadtadaﬂned to bespllaced in

site; a manif.ol.d hay u ann

t he mani f(ﬂ“&x%ﬁftf’gliher%%“?é éfledb ]é’r‘%l l"r‘f ﬁ’égmy of apertures
5 passagewayhlgh it fldxible AVl 4l dorrdhimitathify With tHeeprith&yRow passage;

site; _and an 1 nperneabl e menprane positionable f?t t he

di st &bl skass PravRRHQRMEIBPLPRAEqnsd Mithin the prmary flow passage;

| Mpeh TRaoRdiR KRViAp at feaytlcm oRfled ATy &meae@&dthefyrmry flow
capabl e of assumi | east one of "an expanded

position 2assage &31133195 eadlugesk prepsaie to the primary flow passage;
a second conduit having at least one outlet proximate the primary flow passage or

10 the at least one outlet of the first conduit to purge at least one of the primary
flow passage and the outlet of the first conduit with a fluid during the

application of reduced pressure.

37. The reduced pressure delivery system according to claim 36, wherein the blockage
prevention member is a plurality of projections disposed on an inner surface of the flexible

15 wall and extending into the primary flow passage.

38. The reduced pressure delivery system according to claim 36, wherein the blockage

prevention member is a cellular material positioned within the primary flow passage.
39. The reduced pressure delivery system according to claim 36, wherein the fluid is a gas
40. The reduced pressure delivery system according to claim 36, wherein the fluid is a liquid

20  41. The reduced pressure delivery system according to claim 21, wherein the manifold further
comprises:
a flexible barrier;
a cellular material attached to the flexible barrier, the cellular material including the
plurality of flow channels; and
25 a reduced-pressure delivery tube fluidly connected to at least one of the plurality of
flow channels.

42. The reduced pressure delivery system according to claim 21, wherein the tissue site

includes hard tissue.
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43. The reduced pressure delivery system according to claim 21, wherein the tissue site

includes soft tissue.

44. A reduced pressure délivery system for applying reduced pressure tissue treatment to a
tissue site comprising:
5 a manifold delivery tube having at least one passageway and a distal end, the distal
end capable of being placed adjacent the tissue site;

a manifold having a plurality of flow channels, the manifold configured to be
delivered through the passageway of the manifold delivery tube to the tissue
site; and

10 an impermeable membrane positionable at the distal end of the manifold delivery
tube, the impermeable membrane having an inner space and being capable of

assuming at least one of an expanded position and a collapsed position.

47



