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SYSTEM AND METHOD FOR PURG NG A REDUCED PRESSURE
APPARATUS DURI NG THE ADM NI STRATI ON OF REDUCED
WERESSURE TREATMENT BACKGROUND OF THE | NVENTI QMCT/US2007/006648
Field of the Invention This invention rel ates
generally to a systemor nethod of pronoting tissue
growm h and nore specifically a systemfor applying
reduced pressure tissue treatnent to a tissue site. 2.
Description of Related Art Reduced pressure therapy is
i ncreasingly used to pronote wound healing in soft
SYSTEMEANDUVEET HOD FORCPUYRGING AREDUCEIDPRESSURE APPARATUS

RIS THIC AR ESTRA ol BiTRkmy ¢ B PeNey/ iR G A TMENT

open-cell foamthat serves as a manifold to distribute
the reducqugressure The open-cell foamis sized to
X

MJN‘@H dON nto contact with the

mound and then periodically replaced with snaller

pi eces of foam as the wound begins to heal and becone

snkl | er Fieil efitheknvenfiomcenent of the opencell foamis
necessary to mnimze the amount of tissue that grows

into the cells of the foam Significant tissue

i nTlyjs dowemtion melates genggallyitoraosysten enmsthed of peometing tigsug growth and

more Jgs?&egﬁg 52&&8% @Jpg;ﬁfig ;eeduw&mg%gﬁne afmmeaahéxx to 2 tissue site.

on- hea n sonme case
the tissues being heal ed are subcutaneous, and in

other cases. the re located within or on

def'mal §‘§ﬁ%"°“l’?é\g‘5¢‘?§:‘3 y, reduced pressure therapy

has prinarlly been applied to soft tissues. Reduced

ure thera has. not t caII been sed t
C) Bedired aussb Blerarnis RS BE e rpromo oyt oo Rp son tssoe

womﬁi%ctﬁ@tsar@ slesetatieal dhhontiedaling without rddédd piaﬁhfeythefagylu Cfgﬂxcally,

pressure therapy has not  bee in conpectiQ
redugsd AreSFYTLiS seplid todhe wapnd, s 1}831 W“&B&P 2t Sefvls as a

maniBS1H 18 distribulé! thel red @@ §esssiieO ihe Bpen-2ll Gbdnd hd éizéi‘NBCﬁlt!i@exmtmg
a bone to apply reduced pressure therapy_ may creat

wownab ptacgd Hp antactiyith the wounge and meﬁaaen9dlcalé>o¥e@@§e<a math smaller pieces
of fo Sa%‘?ﬂ@gt)?ﬁ ogh%tmar ms&@nﬁrsﬁﬁu an‘eBﬁéxﬁRé!plQ&Yﬁ‘ent of the open-

vance eyond the open-cell foam pieces that
cell faa@l irmpcRsbary t@, mipimize thefamount blissde shaﬁ &rqyyiointchidg cells of the foam.

oL BRSBTS 1 s o
pr Bs@rmdwrwu@ﬂhmphgs typigaldly aprliedig nop-dealing ngemm@ss In some
cases eﬁelﬁé’ h&ggd grgss ggﬁiar?e%gs gﬁf:ll?x?gﬁlep Easte%] Ghd ﬁ&%@y hre located

nven pressure ivery sys
w1thanar\ancﬂ§:¢hnlahtlssueo Tckakitoanally 1 dedum:@ predsoth thenapy dlfls plhmanly been applied

esent 4 nvention to duc [ essur a
to sof G350 A UCR BBy el cb bR Gty Po&r§a bafbiosea, decr-
tissué nolutidebecaussaf the diffibalyy ofacaess| presenicdybyafuch maunds. Additionally,

redu a;gggsh?e ttt%ga%p/ Y ftotg.iep Jise ﬁxncfo gétxeo% &vﬁh pleealgllg%%gg defects or

promoting bone growth, primarily due to access problems. Surgically exposing a bone to

..4

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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first conduit is in fluid conmunication with the flow
channels of the manifold to deliver a reduced pressure
wo ooovhessbl ow channel s. A second conduit is in PETIUS2007/006648
comuni cation with the fl ow channels of the manifold
and is operably connected to a valve. The val ve
sel ectively purges the second conduit with anbient air
when the valve is positioned in an open position, and
a controller is operably connected to the valve to
pl ace the valve in the open position for a sel ected
anBRIEFSUMMARY OF THEINVENTIGNVal during delivery
of reduced pressure through the first conduit. In
accordance wi th anot her enbodi nent of the present

| NYRObidHlemPpiRBMQibPExiseB WoahEhédlhgayktefifidmethods are solved by
pressure T seue treatment 10 a tissue aite is

the spstomis dad methnssf theopresant m@egoxpoéq reduse pEessuneedeliveyystem is

is
i
presxﬂnatmtlssua isie.i Thé reduded pressime ddwemn sysitarh indhedesjagmapifold having a
plur i gf ﬂﬂw c%?ﬂ&qu con%‘%ﬂ'{fg dI is c@xﬁpé%rgcfj 6 ﬁlgceedtd ﬁt ﬁibttﬁsue site. A

eastr one o
first ﬁdmdmit is durfhuid amlmnmcamctmwtth ¢hef ﬂmwcbhmisecbfshe ammfold to dehver a

bl ages, | ar _t.he first,co d..by. -
redugirsERT s e Foe] TPAHB QSR ORIt i P liion with the
flowi dhaﬂid)stfﬁlhE yndnéfoldvéndiis dpesably a:nﬁeaud ted valivet ke valvsiselectively

condui t ccor ance mnth t ot.her qgjnent i
pureg thefgeisibalit MTCATOT G S5 SR 520 RRT RPCL Fiprgn positon,
and 4 E6HFART Y §fefdblE cohrtted th ma&atwto placetht valdén Siel @ein:posmon fora

provi ded. The neth d i ncl udes posi.tionin ma
seleqies ¥ SFTReH A ST P FURRG PEl Ry AL hirestife through the
first tbsfif#e Site such that at [east a portion of the flow
channels are in fluid communication with the_ tissue

Si lreaccArcia@ea wath appthes gmbodiment gf the presgnt inyention; gancthediof
adm suul:r Ha fedubEd regé?ﬂgﬂkstue %ﬁhﬁ%t  a |t1§§’h%tsxt9 n@pﬁﬁde@t The method

comuni cat | on ow channel's.” A val ve
inclugles pasitigniag gonanifodd hawma agpluraliyraf floonehannels adingentabe tigsue site such
that ?ﬁl@%ﬁg topt?onc&J Eﬂg 'ﬂtovsI &aﬂnélg gllﬂﬁnq{mﬁ? Shfnmitafiol Raﬁ?nt thé tlssue site. A
e Teduce pressure. ve I's opened
reduse presede mmapphed tf thmtnsmmteahm@ otfrst dondwit having ot least one outlet in
ﬂulda | :;]1%\1’1\/}1{11@ etbg langI %l{\ oﬂg\% cﬁglgﬂrel‘fsﬁ ra&g Pfolgk%eg hn Bp #Eﬁegﬁgﬁ condmt are
purgta& byfdlehsdimtgmﬂuldtﬁlﬁdghra sequbztosx,duft ¢atn alea in pmjurmty to the at least one
nnkg gy the present invention will becone

° 5% % eference to the drawings and detail ed

d e$tﬁ: a¢q©tdam«: whithi stifl icdriothwer eﬁHBbHiﬁdeESEﬂNel%’Fém fovedtidn, a method of

atent ar appljcation file.contain
adm{TIE Lo preues DRy Pttt 46 B rissuisii SLb Qe The method
inclyiRk @BEitiGhinpataifclp hhviaghi ;mllil'aﬁt!ytﬂﬂ sk bleElstahjabethhe tlssue site such

o SRSV B PO L A0E OO 6 R0 FORUEEL e i, o

reduB&d SieSGiiré X&Qap‘pllea\h&ﬂuealsﬁl%jﬂifeﬁﬁmﬂgﬁ aitstecon@hit KWaviXg at least one outlet in
appar at us  accor dj 8
fluid communication with the ow channels A valve operably associated with a second

conduit is opened to expose the conduit to a fluid at a pressure greater than the reduced
pressure. The valve is opened for a selected amount of time at a selected interval to allow the
fluid to be delivered through the second conduit to assist in clearing blockages within or near

the first conduit.
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an enbodi nent of the present invention, the reduced
pressure delivery apparatus having a plurality of
w@e@yaetshons extendi ng froma fl exi bl e barri erP€DUS2007/006648
create a plurality of flow channels; FIG 2
illustrates a front view of the reduced pressure
delivery apparatus of FIG 1; FIG 3 depicts a top
vi ew of the reduced pressure delivery apparatus of
FIG 1, FIG 4A illustrates a side view of the reduced
pressure delivery apparatus of FIG 1, the reduced
Pr ©%ises loBjedty, Faatirks, ARA a8 Pdritszed BY tHeGprasent fieftidn Wil become apparent
reduced- pressure delivery tube:. FIG 4ﬁédep| cts a side
with yefergnge tothegdrawings ppd de G?Sﬁﬁn't‘%ﬂ‘a{ loMeduced
pressure delivery apparatus of FIG 1, the reduced
pressure delivery apparatus having a dual | unen,
r cBRIEF- PESCRIPI IO DFTHE DBAWINGS 5 i | | ustrates an
enl arged perspective view of the reduced pressure
delivery apparatus of FIG 1; FIG 6 depicts a
peThppatenyer apptivatisn fle cenasdt brastsenerdrawislg axseyted in color. Copies of
. ratu f
s PRGR o7 pen Sdi R plficBfof DR e gl Sl biced by the
Ofﬁdeawongeqlmehﬂndjbarmembétheaiecedsaa/cﬁeed to a flexible

e haV|n i on,and a pair Wi n .
poF 1 ohaee 2 heBrR b i RR oG g R pTg s srd| apgrapys according t
an eﬁlbg&ﬁﬂﬁﬂﬂﬂkfpredéhﬁnlv&ﬁdd theiredliced p@esfs?ﬁlr:tfegve@\mwﬁratdkdmavmg a
redu ressure Ivery a ratus o
plurglidy PEPILP RS SXieuRDE it TORIRG: breer Groresie  pOiallpt flow channels;

Pr es§ W AldthieY 8Hond PRV St tE réfuckd Fressurt dkiverttip aratus of FIG. 1;
XVII-XVII; FIG 8Aillustrates a cross-sectiona f%%l

vi Bt depirts@uier yieyy ekibe redused prspyre dplivery ppgaratus o

ac FPG YA Lraftd STROAEWRITthOfedbbR fre8®fdeliveYeagpapdtus of FIG. 1, the
FIG 8B depicts a side view of the reduced pressure

reduegs] preasuye delpera epRArSRS having g Ainghs lgmey, raduced-presaye delivery tube;
frepg, 4’13 19{5 ?Sl&@%gg%f al'afte El@e dRibbd Rt BPRRMBAWRd pressure

accor di ng 0 an enb Inment o pr esent i nvention
delivigey appanatos of BIGplpithe mdumwum @éyaneamaaeé%havmg a dual lumen,

e of a patient;FIG 10 depicts a
reduct,é gltgﬁmtdgﬁ e?»?,?lﬁfl section of a rabbit cran!oum show ng
naFi/@ 5 Uhﬁtratl:gad eblarged gergBective viewudthatedsced prossure delivery
hi st ohgg%clal section of a rabbit crani um show ng
apPafaths, R of granul ation tissue after application of
r eHLGe6l deplesweesﬁecﬁeaJﬁeMcﬁ‘a;mmmw gEés@me]dbhdeqyl apparagus according to
section of .a ra C

col or his ogi ca niu
an eBpSnaht ShsrPiren BORES MR Ry BT TR gpartls Hhving a
celhﬂaﬁdﬂ@t@ﬁaﬂt&‘éﬁ&ﬁ ® 4 fledble Hah@ﬁﬂeﬁig a dpire pokfion khdis pa b€ sving
a \%L g-gstolo i cal sec g ra bltlcranl um
PortigRg th: GeltplaFRpte Blrpadfngrfé f P $ippl i cati on
of FIGUY AfifktrafeS HFUre views 6fiBe trécﬁx%&ﬂf?fktssure delivery apparatus of FIG. 6;
FIG. 8 depicts a cross-sectional side view of the reduced pressure delivery apparatus of
FIG. 7 taken at XVII-XVII;
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 illustrates 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;
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FIG 14 depicts a col or photograph of a rabbit cranium
having two critical size defects forned in the
wee@nitwspl FI G 15 il lustrates a col or phot ogr aptir/o20011@06648

rabbit craniumof FIG 14 show ng a cal ci um phosphat e
scaffold inserted within one of the critical size
defects and a stainless steel screen overlaying the
second of the critical size defects; FIG 16 depicts a
col or phot ograph of the rabbit craniumof FIG 14
showi ng the application of reduced pressure tissue
t r EKg. merdepichs 4 B6lof histdlegitalstattondeffaaabbit cfahiim $Howing naive,
illustrates a color histological section of a rabbit

undapiaged BPR% ol | owi ng reduced pressure tissue treatment,
t herdhi19tinhagieessd ca8FhisPlogitud dedtidndFRQEDYIt &anivim st&Wing induction of
bone within the calcium phosphate scaffold; FIG 18

gramglatipretissug aftgrarplicatien of redneedgressigs #Fsps rpatmentyj ¢ j cal
S| #R5. 49f feplctOh clbfhistolodiChllse¥ididofS PabBiR¥mnfim 5E6WmEWeposition of
pressure tissue treatnent and two_ weeks post surgery;

new Bor@ following applicatiensofreduetidnyesspre tigsue freatment;
S Cﬁ(ﬁﬂbqlltxétjnitg%a céibt sfb%a%édl @ctﬂﬁfoq%tra%it Eaffunt §howing deposition
follTowng six days of reduced pressure tissue

of new eatenfollowingapphiehtien efretlucedpsessurgrtipens tregtment; 20

ﬂ(? t1§1 daeggcrté) 0 tc%l\élf g%tggra E?ggl}gb%% &?&?ﬂmﬁﬁa&%ﬁﬁ’ &fitYcal size defects

de
system accor di n an-e Iment o
formedetheiceaniumhe reduced pressure delivery system having

a ifald delivery tube that_ ]S ed to. .
o eF Rirtauaiatss § Fs phologRf ocli® s$R8srkBiugypf Fig )4 showing a
calcigiiHosphite scaffold imseted withiey oreldBthecritidal bids defetBmndm stainless steel
enlarged front view of the nmanjfold delivery tube of
screep) Querlpyng theseegpd £ ﬂﬁcﬂ'é'FF\FéﬁAelf % containing a

I epllS. a6 RIpReis bl c6lod 9hbt\sgfa)bh@wm-nabbﬂs chaitind of BIG.| eXshoMeéng the
barrier and/or a cellular materi [ ressed

| i
appligaian o LrRauGepressyre fissPe HEatEIvbIo the GEHCA SEAeEEY of
t herarey iiabehieled LYIBF KistoibEcAsedtlda ofalrabbib Brahludy FdllRving reduced

barrier and/or cellular material of the reduced o
presyuretissye dregiandniethg bistplagiselssctinn shgvwangdepasitionrpriagpabrnegvithin the
. 1 avi ng been pushed fromthe manifold
cole P sty

G 23 illustrates a front view of a
r eBlG @ dapicts aradiograpl of thespaffaldhfilledoeriticry size dgfect of FIG. 15

follogsjgpeégg %{J%g Iedha:% &E&%?J%ﬁhé‘ Yr@ﬁﬂegpan& % ﬁ@ e%@t surgery;

I'very system having a nani C 17 very
t uBEG 1 I9aillustsates e cadiogrpeh eftha seadtrdd-filled saiticabsize defeetpf FIG. 15

ressure deki . | ' .
oo B4 B ABRBECY M L BRI ool o uron
OUFHEG.d20 ddpidthe fromhiviest of alredicesl pressuteeddhiverycsystemr a¢aoeding to an

by an ipnperneabl.e nbrane in conpressed positi.on: .
embodipdnnof BE prPa: Hveiiy U TE0esR ErToe Reey yr et fiiing a manifold
delivdgy hibe tyat 3§/ Gdedto ercutdneousdy irske aredliced grazs@e slelieery apparatus to a
. delivery apparatus bei ng shown outside of the manifold
ussuggiteyery tube but constrained by an inperneabl e

e i aieiliubtrate$ S @x8feA Fdnt ViR of the manifold delivery tube of FIG. 20, the
manifold delivery tube containing a reduced pressure delivery apparatus having a flexible
barrier and/or a cellular material in a compressed position;

FIG. 22 depicts an enlarged front view of the manifold delivery tube of FIG. 21, the
flexible barrier and/or cellular material of the reduced pressure delivery apparatus being shown

in an expanded position after having been pushed from the manifold delivery tube;
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FIG 25 illustrates a front view of the reduced
pressure delivery systemof FIG 23, the reduced
w@e@3awsel del i very apparatus bei ng shown out si PET/0B200T1606648

mani fol d delivery tube but constrained by an

i nper neabl e nenbrane in an expanded position; FIG 25A

illustrates a front view of the reduced pressure

delivery systemof FIG 23, the reduced pressure

del i very apparatus being shown outside of the manifold

delivery tube but surrounded by an inperneabl e

MeRiG areilustrabs £ fioanvied ¢fasretinced préssuredfelidlenyi systempaccording to an

front view of a reduced pressure delivery system, . ifold
embodimeptit e PEFSERt BHERAAntH Toiced meessprz dElivery sysies haying & manifo

deliveRErb8 dhit §udaas %ch_ﬁtzﬂ%ﬁééﬁ {néeft YTt &bl Prdsigre Aelivety fappakatus to a
delivery tube that is used to percutaneously, insert a

tissue sites shelTqsieed preasuge filinery apRssapa Peise siown ppisidgot the ganifold
deli%&fg{bg g)'dg ?&%sﬁéﬁx%ﬁ By SndRipeMiEblRRAbRINIn BRORPr&S&Y Position;

mani f ol d dellver% tube but constrained
by FE®. 24epicte alficat nismbofthe redugpd gressuge delivesy ysterp ef FIG. 23, the
&8 kb ' & DEHFA delivery tube but

SR 10l Aol B0 OGRS gtvers e b

conspraimgd by annnpatreable Me@brdhg inlalrglexedipesitien;f r ont vi ew of

a RI eSSur SRY '
b S REEH D%t B s BRALRASHRL i) B of . 2, e
redupedemessuee delivereappasatas beinp akiown oatsivierifftind uhanifold\detiyery tube but
ube Epat.is use 1to rcuLaneous%¥li%é%§B a reduced
°°“5iJF“é’§§ Y @ndmpearable membragdnag expaqded osidop,.. ' o7
| | FUS! 254 @fustrafes @rftontivisw of the réduted pebspure dslivery system of FIG. 23,

the rHise PO S B AP R AR OB SHIG o toe A pId delivery tube but
surruAAL & By RAV npernieabR ¥nERbshndeh b @kyarde@potiieh i s used to
per cut aneously deliver a reduced pressure deliver

ap P etdeniers airqntyisviebbredursdhpresivee peltvery stan ggcozding to an
emb%é.fl' £ oB{HeSredehGnvéRtidie Ricleducddf gréssufetitliveyf syste iFhdV@8k a manifold

] adm ni stering a reduced pressure tissue treatnent
delivesy tubeithafiie usdd te pgrardangpugy tnser i redussdipsessuresielivery apparatus to a

tissub'sfte etﬁg récﬂl}ég&] b}cgaire ELl@erg% f)Ax!ngﬁ %Ei%&%ﬁo@n%h&%c%@ midhifold
5 hethod of  alim nistering Boreduce pressure tissue
delivere tithedut constrinedsy an isipeemeahlo mé¢mbganechayingenplodiseaint
of | i . | : i . .
o FIOCAPA 858l L AP F Lt B Cuae] R ging oo
embbdiesinmefithetppesent inventéorsi t e accordi ng to an enbodi nent
of e, present invention: . Fl 3 il lu .
oL BRI TP et et BBl el bl o on
embbdisisne of thegiresent inventior, itlesreduesidt pressoreadeliivery dysteanhaving a manifold

oo G RETER Sl 5GPt SR Bl AFBES s o

tissudaltevery apparatus according to an enbodi nent of the

pr nit_inyention,.the.redyced, pressure liver .
B Bifat 1A il Vg obt SR REE PRSI flyely mstem according to an
embBlinic bof ¥heGredehOiliveitas) Mhesreiadedanpisyie deliveryasearhaving a manifold

ressure )
deliv%ry tube that is used to percutaneously deliver a reduced pressure delivery apparatus to an

impermeable membrane positioned at a tissue site;

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;

5
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to an area of bone surroundi ng the hip prosthesis;
FIG 33 illustrates a cross-sectional front view of

w0 b@7hogs9pr ost hesi s of FIG 32 havi ng a secondPCT/US2007/006648
plurality of flow channels for delivering a fluid to
the area of bone surrounding the hip prosthesis; FIG
34 depicts a flow chart of a nethod for repairing a
joint of a patient using reduced pressure tissue
treatment according to an enbodi nent of the present
invention; FIG 35 illustrates a cross-sectional front

Vi BIG.5¥0 dtplicﬁ@la flod ¢Haesela iBetiod of admindneriigs psluced pressure tissue
according tao an e{rﬁloodl ment of .t he &éﬁsent i nvent.i on,

treatygpt tP@cﬂFéB%IS‘Efr reering aan srabodimeptotihe BreseRy InYATgR,
or Ff@ PAGHGstrdt P4 18W FaMidTa HaHbdef Alrinisieridg & redhicdd préssure tissue

channel s for applying a reduced pressure to an area of

treatipentetoadissuesite adeerding Hopreembodiment ofdhe prssertdnventien; 36
d e?i(? 15 depidi®aick ?%%t@?ﬁgggﬁ avi&‘ﬁ\g&g%ﬁcea gf‘esgﬁr@ mﬂ% Gpparatus

fixati’on device o second pl ural
acconfing tooan cxhbm:lwiest ofothe @eerspmnvmma, thegednced praseurg rdshvw apparatus

mclu%frf%a @d aﬁrg esx? Favx %%gi{?gﬁjﬁ#’%f fdr?e ¢ H?lg ?X g)ifyxg% Predhbed pressure

to m@émoﬂmfmﬁnangomehqurm;hesésduced pressure tissue

tr L. accordi n a of, .t he .
R i Segees & e e O Vi B bt ProseERAI I, 32 having a
secoidl plupalay ST iflog chanfély fardidlivestgla fuid whe afeh @fbon: §urt'cmnﬂing the hip
i ssue site according to an enbodi ment of the present
PIOSEISH#8ntion; and FIG 39 illustrates a flow chart of a

meFo! d343¢.flep€iéi5h Flo Edr\6F Bmetdd FrepAicing &lj6int bf 8 patient using reduced
treatnent to a tissue site cgordlng to an epbodj. nment

presge fifRue SfeauReA! a05RFAINS; 1B AN ep BiecRIpieTt 1YERT s

Vi 8YS. 3 ilRstrR848 @FbsRIERIMAErR! vidd bY a SddicedpAESGE delitery apparatus
to an enbodi nent of the present_ inyvention, the reduced

accoping tqatembpdiyeny O£ s ParFeREIRY FRIIORN, BieiTRdicpd paFRSYLS dglivery apparatus
mcl\#cﬁ[ﬁ‘?%\? bk ﬁ:sﬁﬁ‘atfdned@vEUe%Wg a PHFIBHEENOE cﬁaxﬁ{e'lm ¥pplying a

passage and a plurality of apertures_in

reducetcbmesﬂuee toedtl areﬁb@ﬂﬁﬂ@ijmnt the sthppgdic ﬁéatscpte@qmﬁé and
d F‘Ié.r% de 33 ?ta'c%k@ set\ft’épql‘% fr8£t \ﬂe\gv%qlﬁ?eegrﬂmrﬁ%agf tlon device of FIG. 35

elivery em accor an enbodr ne
havmg e sesvndiplurality afiflow hbamelidoedelpﬁeesg arfbdé ko ﬂverayeesgfshoanﬁdjacent

mani fold that is integrally connected
the q’@“’ﬁ“ﬂ%%‘lﬂ‘%&%”@? A€%ure delivery tube: FIG 5 1 depicts
a PEGsYEillustratey a @owothartefl gunethead forr’rmahﬁg)hdisne)ﬁeﬂébm a bone using
50 bei appljed with.a econd
redufis propsice i Healriiay dedatg el B8 BRRpHR A oF it tal ipveptions
of FIG ¥8laercts prikes thit ofd method of udinkiisthring ageduced pwssure tissue

fluidly.connected t.0 a secopd,.condu accordi ng .to an
treatingtiin & e SR HroTIiPe St SROUAERDH the BReseht invehioa;

FIG. 39 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.

FIGS. 40-48 depict various 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 includes a flexible wall surrounding a primary flow passage and a plurality of
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
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBQODI MENT | n
the follow ng detail ed description of the preferred
weedodogsent s, reference is made to the acconpaPgI/ng2007/006648
drawi ngs that forma part hereof, and in which is
shown by way of illustration specific preferred
enbodi nents in which the invention may be practiced.
These enbodi ments are described in sufficient detail
to enable those skilled in the art to practice the
invention, and it is understood that other enbodi nents
deliveRYsyRtent! hh\l'lhg Q@rinivdy infedli fol DOiat Bl inebrallytconadcted to a reduced pressure
nmechani cal, electrical, and chem cal changes may be
delivggefbgi t hout departing fromthe spirit or scope of the
' nthslo&pl&ea% ?éctﬂet\ae\b of e praAQSSAANIfIEs SIFITS: 40-50 being
t hose skil he art to practice the invention,
apphteﬁevx&e%eqqopdrtrorrmm;ohéfﬁ@be@ PR SH$if or nat i on known to
t h?f@ SKhlukfested 4 sil tv1e\; e afré'ddceﬂ"bfégsﬂg d@livé&@9 system having a
description is, ere not to be'taken in a
valvé flnidly nopreeteddo aan@brtdrmndm pecasdingie ap eerbedimant pé the Rypsent
mvelt§o defined only by t he appended clainms. As used
eréin, the term"el astoneric" neans havrng t he
properties of an elastoner. The term "el astoner”

R ARER GES R B IR oR QY THE R REFERRED B OBIMENT

el astoners have eIongatlon rates greater than 100% and

a signifijcant resr nce. resji.lience
2 Tadtetpliwing Grald sestriptain Pt i img S eligpoe is made
to thé hOEBrAPhrSA RS dra kiR tRitTBEh Alparttherent] ARl iafwiatiast sIhESWhS:)y way of
may include, but are not limted to, natural bber s,

illussefan spepHisRrctesteg camhodgmenta i wBich s ventien PP BF BFsticed. These
embB&’iﬂ%’is arB AbydPibed Gh Si¥Eicicnt Béthil fo EnHbRSIhosdsiNéd In BB @ft to practice the

hyl ene propyl ene rubber, ethylene propylene di ene

mvenmm red it is nderstoar that othed epbogenents a1y bepisiliged and ﬂ’abloglcal
struc[twrlr:xgp ?ﬁechgﬁ#fc%(lg %ﬁ'ﬁgﬁ Rflers c(l‘;l g%ﬂg%] egf bt e WAt departing from

term ers mat er | al
the splrittorissopebdfthe mmnbe.nifo @voiid desadbinot aea@s@m*éc enable those skilled in the.
iLal,s .are tvp
art tcf Prac{lg l:he i entlo)al{T {h%%(g%%rprt]{ %l gmftt%géélégé%?&]gﬁg? ?u‘r?r(l)vtvn to those
skxllarmxetheah Sﬂieefotlbwmg dnmtdd;desbmﬁimm;therefdre, nmeo bé takiem in a limiting

sensh AR e TP PR ey e Bt Sl o o ppdiges caims.

I N\ABNised he@ér] Alictey ‘ekk®inserict) nidads haviagp itked pmpahek bf an elastomer.

SMERCTECXEN TGS A RTEEC HO  —

Mor@ %g&ﬁﬂéﬁlyq &ldsv €lhstompRtiavt Glongatich tatest gredbr mab 206% and a significant
ct .ma aIIomrthe apﬁgratus to_be wap

amoamfrresrrlﬁ%cepo?ﬁ rgrlignce ot meEakighip WA Shiciallsab i do recover
fronr & allastié Qe f8rmaAfony THANPIELCH LI BLABER Inhay ihEMuBE Dt Aredncd Anited to,
[1quid, but may al so include any other fi owabl e
naturmtnebbear, Polyisqpsends RL bytadienerubber, ehjoxpprane rubpgropejybutadiene,
mtnfy}‘abf)ﬁapﬁtyr gb%ef Pet'iloWl?rL gﬂ@ﬂ@*&m@%ﬁﬁ&@ prSpAERE diene monomer,

gener af ers 1ty of "a nbrane, cover,
chlomseéfpnated pgtyhéwlembmlamd@dc oibiben dlelyowrethpns,and silicones.

tr h@fex ngulleﬂﬁ's y ?{93\? ectlmtépﬁcg ?ﬁa{t i{ ¥ble to be bent

may be use o Fefer to COVers,
or flaxeth rBlastemena materals arsi typigally ﬂgxxble but reference to flexible materials

herein does not necessarily limit material selection to only elastomers. The use of the term

“flexible” in connection 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
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the transm ssion of liquids, while allow ng gases to
transmt through the nenbrane. While an i nperneable
woreosbnedsel may be liquid tight, the nenbrane naRCHURIOY006648

reduce the transm ssion rate of all or only certain
liquids. The use of the term"inperneable" is not

meant to inply that an inperneabl e nenbrane is above

or bel ow any particular industry standard neasurenent

for inperneability, such as a particul ar val ue of

wat er vapor transfer rate (W/TR). The term "nmani f ol d"

tissu@$itelS Bor HRnele, the Aekibld patirefofageduted psesoarealetieeryrapparatus used to
structure that is provided to assi st

treatiachnne st fast By llewt e apparps i hawrmesgrf@ﬁg@r BE e pegtion of the

bond havifiSthe defech T ssue site. A manifold typically
includes a plurality of flow channels or pathways th

ar dhe teray Sbrd2es vepdihereingensrallyirefersitp agpsar iquid, Rpt a&ay also include
any Sth@Y ﬂg\%lg? ?%ﬁ&%(l Mo fut fu@ﬁ”(e@&@ @el@fcotll'o?cﬁuﬁl@foﬁﬂﬁd

€ nan es of mani ds ray i ncl ude
wi fThe term 'i‘unneanﬂahie’amssé étetenagemaalb' ssfars ta the gbility of a membrane,
cove?I s%ggln bP ofilef % b Bl%ElEbe LIOW 0 mﬁsm oF L:f‘t'lllé?rhthﬁﬁ?r gas.
as open- porous tissue collections

Impd:mtpabdﬂy rrg:gllze m:ndl td ms;otchmrs,l sheetacor asherguerabrapes that are resistant to

i ncl ude fl The ter o
the (RGP o pariey oYl &SP SR Ii e, While an
impéritfeablRith@fibrape s beciqiid &ghﬁ, fieiRembiane biwytsimplyedug the
subj.ected to. treaj ment caseg; this teduced

wang5RiSKh Fge GF Al ob GnlvgEEsHiAtidh it SeEm ppBRgeablgy is not meant

to 1rH$l‘y @t lal Smpeénh&ible membesmtie Qbov%' erfeRﬂt! hﬂ{}eba&tlcﬁlbﬁmdustry standard
reduced_ pressure nay be | ess than a hydrostatic

meagreREnk for appfmse@a@%tsumés # patdigulag inﬂéw ORMaFFS YgROT, tpmsfer rate
(WVER)] "vacuunm’ and "negative pressure" may be used to

descri be the pressure applied to the tissue site, the

ac (Thg|tens Emanifeld pp psascherein graerally sefersdp asubsignogor structure that is
proﬁ&leginﬂofdsﬁgtgh #?wﬁérédn@tfheéx@%um fod 8&'&%& 8'FIRAd 86, or removing fluids from

associ at conpl et e vacuum dticed pressure
a tissmeysiteniA manifpldtypisrly enclludes @ pluralatyi Qf fidve chanpelsrgathiveays that are

S t I'Sm.
e85 8305 o DB T ol 68Oy e o
tissueraeowu the nidnifold. oBxaraples uﬁmanﬁéqldamytm@udfewubect limitation devices
ressur t he mai_nt a.
that o6 SRy ek eh TR 38 m AW OB RbILILBE foam such as open-cell
foan)ypasul tissud. bﬁildoabm; "and a%‘qﬁﬂlsdgelﬁ&xdjﬁmdxshhatanﬂudeéme twinclude flow
ubstance or structure used to enhance or pronote

Cha‘t"ﬁ%'grom h of cells and/or the formation of tissue. A

SC afHeQbn teduydd ﬁr@bduk”&shhé&ﬁerdhf@ih&fﬁﬂﬂ&bfe@fo@pessure less than the

structure that provi atefor cel |
ambiip PERSSHTF ot A BsF i e Being kAt iEiresimgnt: i 7 R cases, tis

redu%@cﬂ"ﬁfésﬁﬁ@ vall beaédsIhardihe Wirlodpheti fess&é aPihRh thé!patiedfisSlocated.
pronmote cell growth. A scaffold may be used as a

Altmwrzm the redugedgrgsstcemay e lash thag PriaticspraesyEs plfisgue at the
nssJ!:es‘it%' A usH M YeRthSF vAcREM® GHd PhERSVE Prdshiaret ﬁlas'rb%aisE@fH describe the

to a tissué site. The term"tissue site" as uSed
prespare @ppliedbfocths tisgnessitgoths @cyal pressues applied te gthedissug site may be

si gnWiéaBﬂ? less than the pressure normally associated with a complete vacuum. Reduced

(

pressure may initially generate fluid flow in the tube and the area of the tissue site. As the

hydrostatic pressure around the tissue site approaches the desired reduced pressure, the flow

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

of pressure stated herein are gage pressures.
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any tissue, including but not imted to, bone tissue,
adi pose tissue, nuscle tissue, neural tissue, dernal
WO p@suess9vascul ar ti ssue, connective tissue, CBCT/UBRQBN06648
tendons, or liganments. The term"tissue site" may
further refer to areas of any tissue that are not
necessarily wounded or defective, but are instead
areas in which it is desired to add or pronote the
grom h of additional tissue. For exanple, reduced
pressure tissue treatnment nmay be used in certain
thi e %rﬁ{j ‘%@§fg&lﬁ” as Qyéfld&iwélg ir€féal tofal s‘haﬁstmc?ehﬁtstrﬂ&yul dxsed to enhance or
arvested and tran anted to another tiss ocat i
promgt thergayth of seandlor B TarPRIRRLH e sA ar el Jf Deicplly a three
dune%@ﬁﬁﬁlaﬁdféus &fuc‘ﬂﬁx@ ChatBRIViddsth émplat@for e igheivthO THe&caffold may be

pr|n0|p es of the present i nvention includes a
infusetl avitth |ceat|gé mithe pr corapiisediaf gelés epwit fagipts, enothepnytrignts to promote

cell %%h&? LA dgﬂg)‘ bé’ﬂs%d%%% m 1(34 G oRPNEE Yth4BOeinBodiments

opposite s the spine portion
descﬁn&i hérbim topidmanipter tedonedzn@sm mua fireatnaand tea thsnersite.

2’h¥: e%}n gsgnnile? % g‘% ui% heif‘fx%ﬁggr%ge% eQ\Sﬁc{ & Ae?&g tl&:a?écd 0{1 or within

Spl he porti
any Wﬁs)ae,bﬁcladﬂtgrlﬁit hyt limited & bone tlkwewdngpsmssﬁeo os@le Ixssun; heural tissue,

s g Gpa oSl (0Bl B BEL 052 B )b o e

“tisstré §¥te” rhay furflRs vdfei 1dGiréds od! Iﬁﬁy Q’fssdehhat\um gotmdcéésaﬁky Wdithded or

defe%?\ld{,] gut\(l)mq:g gx;,séetagl?arxlg%gg \)qu\ﬁ?j’ lébsr rllqs or t %égz;'clngxgte € growt'im of additional

txssugaﬁ)f Qkﬂrﬁﬁlbyreﬂwlﬂredsﬁrettﬁ@ué’\hé&nﬁﬁﬂmﬁy) bé udedlih deftaidtisi@e areas to
used in connection wth bone regeneration or healin

gr OV\GW‘FW@I isererthatimay baparvetied and transplantedije appthsniigpue Tocation.
;R)%ﬁg'flﬁé XRFIES M8 Laan& it aahedbivent ;ﬁﬁ)aﬁi%be or ;Ui‘@g manifold 211

e barrier 213 is pref erably forned
accoedlag tothermnrincipdescofithe p@a@m la\senaoa Mqlledﬂﬁ@ f}ﬁﬂl‘glmbﬁme}\ﬁw havmg a

g SRS Al e ISR 9 s psiionsd s

oppdSite gides of the, spMI porbom2 8. The shxmbmmba 2hHfenhs dncaxenate channel 223
that the fl ex] bar oudbe .

that F o v i ahecencrt Soef o Rt RRofERE 1y A0hfgh the spine

portidar2lisehayBscainaily éb@ca&edf drethie bhﬁg benifohi D2hch izt tiedwiith of the wing
strength and durabili the fl exi ebar

portogs 318 el S rins eefibe 25 il p it & ek PGS, 15,

resuftirt]l@ih bine gg g&lﬁifhﬁ@ pEﬁtYorB’Q}l lveingewiler thah e ethetraing pofmon 219. The
chanpe an t hat e Wi.ng portions Q.. 0f a .

exteg dHB 9 01 Bf N anE orrioa 211 T B RARUC e Pl 1 ey g manifold

211 albkingused!ih ¢omeecteh With%n@&&ge&b&@xoh%r usAthgtandahélwider wing manifold

bonding wth the flexible backing 227. An exanple of a
211 §tPl‘?SOW@PB%QFQP%ﬁ?f%‘tﬂ@%‘ﬁ\’!ﬁ’@&étagmt%heﬂlo% so sol d by

NUSiple AEGHIOBAPRE 2133 1S-B?§fef4b@9( Fdihed WGl eMbtaiierid Material such as a

preferably made from'a pol yester knit fabric such as
silicopg polgmes Anrexrmplaffasupgblerilicsae golymerdnghades MEPKHH 5

manan)\eﬁﬁgé by Niil fﬂe?ﬂcﬁ{;?ng%@ﬁ?%gn&g Cca?}%rﬂxab% SRAR Bé H&Ed however, -

|oconpat|b e materi IS cap ab
that dfe ﬂe}dblng:amwéﬂgtchu@rm miadeafsorniany other binsofripatiblel ﬂemble material.

The Q}lebf) 213 3U nx?c%% > eﬁé)?ﬁl@&)%c':l%xrﬁg 354 A & dsb%nten andgdurablhty to the

H & 'S ma ma sui
flexitbd Barriat 211. HEhe‘ thivkinbdseoftae Rexiblediarriar@lB d:nbsmgnhbtﬂedxble 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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It is preferred that either the flexible barrier 213
or the flexible backing 227 be inperneable to |iquids,
wa@ueo7/166501 ot her gases, or alternatively, both PE¢EUS2007/006648

fl exi bl e backing 227 and the flexible barrier 213 may
be inpernmeable to liquids, air, and other gases. The

flexible barrier 213 and fl exi bl e backing 227 may al so
be constructed from bioresorbable materials that do

not have to be renoved froma patient's body foll ow ng
use of the reduced pressure delivery apparatus 211.

also S81d b N@silbT erhaclopizab The Mekible bdckinged27i in prafeiablywnadofrom a polyester

it fEcsort 8 e 102 mntgepaeay B0 - BRAET s A owever, the

ﬂexxﬁieqﬁckﬂﬂ%b@d F‘co\&ld Mﬁdé frintaal IHistoRipayib R, BlexiBleoMaterial that is capable
ol yf umar at es, capral actones. The flexible barrier

of adgling mgﬂt@df duRonhe RPRgLRRisR) VA4 Fogun pueygstances, if
the fl‘%ﬁ(?&%ggxﬁep 1 9s M8 £6hla Qﬁ@%@ﬁoﬁ% & A the i« ivi Bddkitlg 227 could

E e use in conjunction Wth the flexible barrier
be omdand flexi bl e backing 227 to pronote cell-grow h.

Suh 1?&{&%1?]&% élﬁlemeﬁﬁé le Badtick Q"E? Uethe f%xtxlISAl? Wheking 227 be

C|un1 ate, collagen,
unpemeatble oy tiquaidy, aapand bﬂ’@t gws,bvm&eeetwclw, 'mtbée%ﬂ@ﬁble backing 227 and

e fROR e 273 e dmpet POl ude Sl SRR T 5

a| ir)xe ﬂlcmbxtmbaranbmﬂ amehflextible batlang BR2 ntaadlsmhy: aigtruetgd from

B T TR R A

the rédlﬁ')éd fpk&sﬁl&ﬂeh@éry&ﬁbﬁaraﬁxs&llll (Sdlitebladh&smtbatﬂamamm ey include,

ity Pt & AP e P RRICHIBEOA) Pl pilglycolic acid (PGA)
The 619&&5’1&%1{%59dls@fin@ﬁdeaﬁhlmﬂUltﬂﬁlﬂi@ntﬂ@@c&f&hbbb,wolyﬁmarates and

acking 227 is surface bonded erX| e b
capralaciongin L A Do 24 R ARG B DoSBE 29h 8| e rve as a

scaffRfd for %Ew%leﬁ érBGJﬂﬂ%?% sBaffo1H midtérial n?if'g O%Heﬁ(iﬁ b&?}ﬁn&?&x with the
$

extending fromthe wi ng portions 2 a surface of

flexiblecbartiend 13 andfigxible Roaséqseg 23T projoeeslbapwih. Buiighle peaffold
mate‘f%.Lhﬁgr Gitde, Vﬁ%%’i lifatiof) eas?hb%ﬂate eoiREn, F’EAWA coral

ape l'ong as at ortion of each
hydrpxyppatités naxmna_tes,sn |pm<aswﬂaiﬂeg@iﬂrmetpeﬁlts Prefarablye thy sgaffold material

will ngse V\ifu%h%hcyvﬁtapném ﬂf;ghogfgi_,[e%ofwu bl e backing 213

ro e are attfached. In this
r elraonk embpdammtﬂieatlexpﬂope@mmmbslal be edh@uveéy/ eftached to a surface of

the fkmobqe I’bed ; +91 aXte a mﬁgor%se:&?yxﬁ?raig Gsd tosflo %Eﬁ%ﬂa}wet 213, a silicone

707 eCE6hs 23 projections
adheswelmniealso bansbdmmtmdoﬂxedlebdtﬂc backingh23E® tha flesiblebarrier 213. While

o RS r A B BBl BE B SRy s

bond@dto uhésﬂeﬁblemrn‘iarm;aw\gnﬂahke aptactitrittoyayobe pyed) ect [ o ns

2%t BB S g b v B 3] eSS o e win

portnBﬁI; wantarsarfﬁwbmb iflRRible Wtﬁer 21 'Il'[d)pxﬁ}‘et:n@xli§23213m1y aé eylmdncal
i for pe.and size and are spaced

rmy
SPhePﬁ%‘ . Peroispbps f—%c prorapy other, shape,ds oRE AR éﬁu@a%eme portion of each

proj ecrti%atzed i9ff MBRRNe UiTferbktahALthe Phe 23soctit€d WitHithasily of the flexible
uniform Variations in the size, shape, and spacing of

backing213 to which the projections 231 are attached. In this regard, a particular projection

231 is not even required to have the same shape or size as other projections 231; in fact, the

projections 231 may include a random mix of different shapes and sizes. Consequently, the
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projections 231 may be used to alter the size and flow
characteristics of the flow channels 233. A
WO edaaedopr essure delivery tube 241 is positi oPET{US2007/006648

within the arcuate channel 223 and is attached to the
flexible barrier 213 as illustrated in FIG 5. The
reduced- pressure delivery tube 241 may be attached
solely to the flexible barrier 213 or the flexible
backi ng 227, or the tube 241 could be attached to both
the flexible barrier 213 and the flexible backing 227.

distadéeby Wm&ﬁsicn pesjedtion 25l exvafdy fitoub theAlekible bhrsie 213 could vary, but
dlstal ifice Zﬁg @- taI end 8% the tube 241.

may #lsa ble °ERf“H’é’3g %3{5’6 ! HE‘H"%WBF\ kat the distal
or irhi pRcedidnt of projesticid 23t1 oNtie Pekible BirAB®D 13 @eatE s phRality of flow
channel 223, but the tube 241 is preferably pasitioned

channels B33 lbatwqenéh@jp@ﬂ%ﬂtwm -i Whea thejprojestippy 2 kbgre of uniform shape and size
and %E Q{)a@éh 'IBH%H{ 3ﬂe§hﬁ@ g%réiiéie 219 riﬂé hogd cﬁﬁ}mél@@ﬁ &eglfed between

€ arcuate c 223 dlsta orifice 2
the ppojeétemsi3y msigubﬂyl yifooml Mnriations i 1n| the Slﬁa,rﬁé\ab‘y a@étspiii%@ of the

prOJecplgn E?f 5‘%? 1)831'5?(28383 el ltl?e{:lkq %Mﬂé B?tﬂ:s o ?ﬁ ﬂ@@réhannels 233.

ongi |na axis o
t uhereadded Mhsduee ddlivery tube eél i’ﬂﬁomedlvam therasoupds chanmel 223 and

o e A B e BRR R 1% R R 51583 B et

tube 221 WeBbd zitfacﬁécb‘;cﬂéllylt@ dse ﬂéSdble Bbﬁlerr @d 8 oe thepflesisle backing 227, or the

AT T TR O R T —————

redué@fpRadure daltvery wibe2a 1 TAEId s dxaﬁyobﬁcw@dattacmmnaid ¢fahe tube 241.
t he reduced- pressure dellv§ﬁég§ube 1. O oatln

The tybg tZW%%POSt“F@eEIGB@‘ thag qir?43 1S P cate at any gomt along the

arcuB chakRAGYS Akt the 1@BE a{ istﬁrbﬁ%lﬁﬁ osifibridd shdh @i MeSdistal orifice 243 is
anti -t hr onbi nogens, and hﬁdro ITic coatings. In one

locateggpmiomimetely midwaya) al langthoefthe atswats chapgg) 223. The
dista®bifict 943 iéd;ﬁ'efé%ﬂl¥ Haae 'eﬁﬂﬁlcalcgr o‘(fﬁmn Phpd b Esttide lhe tube 241 along a

positioned ‘a he reduced-pressure dellvery tu
plane that issorédntdsblessihan ningtynéA0) deglws toithe angitudinal s @%thz qube 241.

l%rthé Bnﬁgg ?{1% ?%yta?sot%eroq}@ lgé 1&%&%&}{? th® OIIHEé E@j increases fluid

I'NCF easé communi ca
coxmrmd1mﬁola prithshe flowddiannels 933 f:trmeﬁzbtt\wm thé\proféatians 231.

na ggécf%:g% tpreos-ﬁr\grg de 1%%8%& R ur ra%& ) S&%’ ﬁBHlbpearglyne-coated
sﬂxcdn(m@l liradhlaﬂal Hbeingérhamf mt:hﬁahgmdahﬂ)mglmatmhl 2P bamsed to construct the

DTN WO e T .
antl-ﬁba'pg‘iﬂt&its 238-fidrinogens, bhmadﬁerﬁmjmﬂhﬁiorhhﬁogens and hydrophilic coatings.

uced sure deliyvery tube 1 occ the ent i
| Sl SHE hboRiBicat. s redueeprceTire dalivepy, BB 23T SIS fnelide vent
opexﬂﬂgs BRVe DriERBPES pokitioricdallorl the ﬁédﬁcéﬂ-@fﬁme ideBVdr9Bube 241 as either
bet ween the tube 241 and the fl ow channels 233 occuigt1rth ase
er mcre

an ajtepafisorthe distal orifige Af gs imasiditiendortaqdistad opies 3¢d B
fluidQIphiBhibatidPBetdddn fHerbfRledipbdsidetelided talé DB af {hkiffofv channels

255 at a proximal end of the tube 241. The proxim
233.07he reducedspressure aliyegy, rtetw 4] may e ppsitiongd along only a portion of the

1onggrg§iﬁaa°ﬂag&%°f%@aéaae ¢Rannd A ad &&Jﬁlsarm@gd 115) of Bfi&natively may be

d below wth reference to FIG 9.
positienfdodeng the eatireloggitudingl\lengib of Qw@¢wmma@1e?@3+ Af positioned such

T
223, rtheldised opifies 243 enaydiei oappgd sugh¢ha 41l fluid communication between the tube
241 and the flow channels 233 occurs through the vent openings 251.
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to include multiple lumens such as a dual |unen tube
261 illustrated in FIG 4B. The dual |unmen tube 261
wo nipaasst a first |umen 263 and a second | unmrenp@BES200N€06648
use of a dual |unen tube provides separate paths of
fluid conmuni cati on between the proxi mal end of the
reducedpressure delivery tube 241 and the fl ow
channel s 233. For exanple, the use of the dual |unen
tube 261 may be used to all ow communi cation between
the reduced pressure source and the flow channels 233
al PR@reldied-presiurt dekvery fibe 2B duabadnclulieyeproRihalr@ifice@55 at a
used to _introduce a fluid to %he fl Qqw channe] s 233.

proxipad epd of thefahe BE1-1 The proximaliqniige 257 i porjigued to mate with a reduced-

pressAfd dRAGE HidH isASHbRd if Bidry HEwdil bBANVEh réfRtdnc@ IR 9. The
pronotion agents, | rrllﬁ]atl on fluids, chemcally active

redudedcprassuredeltvery Bibgadl i yptrgted)in FIGS; g—3dé§; anpdy5 ineludes only a single
o ‘ oinl i .
lume hétg%g]%‘e’ﬂg 2lsoP Iﬁsfggoggllﬁé, RdwdviRe fhi @Y rENRBAD SssBrdelivery tube 241

p rate communi cat | on _[:)at hS, a
to incledrimattiple bysenssudk b$ ¥ dnal lombe tuhe 263 dllpsteagediimacF I ¢#B- The dual

) ' jy | 4
{38 S0P T8RS PRS2 B 1 st e
tube pravides s2fdrate3@fhsodf fluid corumoidtipn betswecn thtepronimal end o the reduced-

261 [ [ he,fi | 63 bej .11
e R I B, PO At e,
tube DHE nfalytetusad to sew Bombitmivatior 68twe2 Bherdusal pressure source and the

dependi n hqw fluid c jcation.is i de .
flow SRR T AOPE A TS HReR 23 g SeHpertpBsR 2R ing e upgd to introduce
a fluidab tEXAGW Ban¥dI£D33."Ehd fliiAtmdybefiltered airorpdsdr igatRpshtitficterial
illustrated in FIG 4B, vent openings sim]a to~ven& .
ageniSpRiiited agepts - gsewHr oMasgn pEETIF, satlom e Sherpialy active
fluid¥ dran} Benek TRNY. CITANR YeSired®3 intY¥ifite nAtiPRFRAE lo4AE Aovhannels 233

I's poSitioned as illustrated in FIG 4B, the secaond i
throyghseparaFluid gomspunicrationpathy; 2 reduprd-pressire Heliysey tubggnay be provided
. [ orifice simlar to distal orifice
with %9 ﬁ%&tt@vodihﬁ{eﬁg.

ernatively, the multiple lunens of a
r eRefeetdngstds tuF 6.4, ia\henyomabgvs!suzﬂl prpapases the finst@nd second
i ; : Yol i < atna o
e A o e
beingpositiantidatoye thd sestmdiluchene 6ap Fdeaelative pesipen ebihe Hasti ang second

' kill in the. art ,th | f .
lume?x% gég'g%erﬁ?}ll ﬁgriylhgepo i3 on Howe hmdh Sorhaication | %r%velded between the

Ui d conmuni caton cou
lumens 263l 65sdigcthe flosv chantyeds 283. Horf dxanmpid, wieepghe first lurdem263 is

.that, of.  proyidi a [ti-lunen tube as descri.be
posilgsiy o WNRBIetar 95 Yoropuae: wp S5 Spipg 251 may be
prov%tﬁmw Bl'lé‘v\gtcbﬁﬁnﬂifﬁyatﬁﬁ vﬂtlotheldﬁﬂsll ﬂ}hn&&lsaglai Wh@b&b Redonrd lumen 263 is
lumen tube to an i ngl e | unen e, or .usi n
positilod s  Ustiaieat Ao 4t 5 SECNTER AGH BV COIYTIGHE With the flow
chanh#1§®83 thrbusk B A1 rifiee 8inifdreo UERM okificE PV AdteHRIAIRER! the multiple
paths of fluid communication to the flow channels 233,

lumenp of 3 srdrsepressuie dhgenrdybq sruld be pesitiongs dde;py tide &vith a vertical
dividel Qémtﬁl%tgg TurREH bPfhe $RAEhs cHREd bdhrr&igRATCON&Intridd or coaxially.
arcuat e channel 223 may be enlarged to acconmodat & .
nultishpuld beispparennip Rerpqn kavirig erdimedy, skill-ip thesart that the provision of
indefHdbN(Pan ARG | ¢ aiBn Lol RBLREADRSRUI A 2 4BHIBEP bY different
ways, including that of providing a multi-lumen tube as described 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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separate froma fluid delivery tube is discussed in
nore detail belowwith reference to FIG 9. Referring
WO 00071165391 6- 8, a reduced pressure delivery appPCHUSHN7/006648
or wwing manifold 3 11 according to the principles of
the present invention includes a flexible barrier 313
havi ng a spine portion 315 and a pair of w ng portions
319. Each wing portion 319 is positioned al ong
opposite sides of the spine portion 315. The spine
portion 315 fornms an arcuate channel 323 that may or
NBjf sepdraftiibedchre (Sedtdiprowidt edjkdie phths bEflwid@nirahicatich to the flow

3 11. Although the spine portjon 315 may be centrall
chanpe 23 33he APIAREOTH IR 1Y B FUIERE ArciplR ShARacls 208 e for each
tube.! B.‘?teiﬂaﬁgelg'%é Qste Thinied 2291 4dly beldhfarg &l 1d%acBSnhicAateThbltiple tubes.
may also be o GS. 6-8

ffset as illustrated in_FIGS. , i
An exammpletdfrageilucedrpressiire drlivignneppamtes kavinga edyesdhprespge delivery tube
e vy rdid ' £ FIG. 9.

spalfo NG 0 R S el B o ence o
usReferring tot FG Shiond) ameduded) pie3are dediveryi apparatused of wing manifold 311
cpnnection W th e n i ' . .

sccof ARt YAt 0P SR DR A Ml S Bt 563 naving

spind portibh 6115 laad dwairefatihg phaibns 319 hEattoweng portieh BLP & positioned along

materd al . 327 i s attac o the fl exi rie
oppoRi S OB I ERLIPLL TR e porBh3Lf relffapipuify gpannel 323
that @@y oF g}atyhfbt extehd ﬁleISqeﬂtiﬁ'ﬁ!:mgﬂf oftthe w‘i:h@miabifﬁigl&iﬂr ifdﬂlo’&igﬁ the spine

.extendi ng acros e spin Qrtion, n th wn .
PTG 34 B Ry DEIGTAe |otaleR AR FARE PRI T HER A Efie of the wing
portighd PF RIS tHef pere AdHIbn 15 hfdly@ldorbefdffset &) illubt@dted $n FIGS. 6-8,

di sposed adjacent to the flexible barrier 313, a na

resuling ip PRE,Of 1§ V0e PaEIoNS 399 bsipesyider thap the qtheryingportion 319. The
extraSWHdtR 6 Eond@OEtha vahg battiohY 396 nk e Patidul sty dREAST #3Qvink Mnanifold

one enbodi nent the flexible barrier 313 may be simlar .
311 isbeingeysed lin connectien withboas gegeneratige opheglingjapf dhe wider wing manifold

[ i | j f t hod of
311 B35k Mhapped  Sull iRANG ks aRafieS ekbritp) 108, O
badr ¢edlulad bisterid] 327 lieattavhed trathe iflexitdd Barsinr3 teandnay be provided as a

. singlglt%)ttieecreio m; %g 7al t %{lggg?rg ltfg% %rﬁ?rg ?lgrtf%é oF'ie ﬁ%}ﬁgfe bsayxlx raﬁl3e?xtending

achmen € user to assenble’a
acrodsithe spihe pofticnr St andrifoth Wingg poreirnd3 K. bEher ¢edinlad batemal /327 includes an

| ex] bl e backin er a n .Jnper .e barrjeg. .t .
atachrhk rCaee i oRtp o OC el TRph Rl i ey e parrier 313,
mairgdisgibutibn sarfececYA9cpipoRird the atthdtenénd kerfioay andea phmnality of perimeter
urffI eéﬁ(?l e backing nmay not be separately provided to
SurlgsEER’t'he cellular material 327. Rather, the cellular
meleoneémBadimeny thedlexitde bariee § I Binah dersirgilar ta flzkiblé barrier 213 and

. 1S I, r neabl rtiop af the cellul ar terial.

inclugs s HeileRarRngr Wii{Fan Ebetie 5 PSiamed mebfi of stathing the cellular

mateflaPIZT 1@k fleRIE bardier B P3,IAEHEXIble! YadiiéiB13 5in@ ¢ eMlar material 327 could
fluids, thereby substituti ntg for the flexible barrier

be attarhed by agy; ofher syitabile atachmept mgthod or deff fos dheypser tq pemble at the site
of tr&finkHl. 2 PASGHbRbarTer 318 RAIRANEkBle bR¥ R TR sl iHfFRrAeable barrier
spine _portion and wi ng_ portions as described
to transeyissiens o flvids huqhersém#gs@évoaqdr%hqug@ﬁq%l e barrier 313.
Thy bhEMBbEnRL, tge{xil?ié %ﬁé Bhé fiekiBlY BackRBSndy RSP ' Separately

el astoneric materi suc
provided to back the cellular 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
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silicone polyner. An exanple of a suitable silicone
pol ynmer includes MED 6015 manuf actured by Nusil
waewhnadsegi es of Carpinteria, California. |t sPOUUS200®006648
not ed, however, that the flexible barrier 313 could be
made from any ot her bioconpatible, flexible material.
If the flexible barrier encases or otherw se
i ncorporates a flexible backing, the flexible backing
is preferably nade froma pol yester knit fabric such
as Bard 6013 manufactured by CR Bard of Tenpe,
mateAhl 327 the biavienvayer thineiricleeiadpinehportiomgn® ¥ ing-portidndas described
made from any biocoppatihle. flexible material that is
Prev'eagw@ trferg dﬁ%ﬁ?’sﬁ&%ﬂﬂél urability to the
f | eKé AbLibRAAHE 3 1348 préferaBRemeddfoin@dlastéheric plateriabsuch as a
material 327 is an qgpen-cell, . reti cuI at ed

silicqng| ppbymer: AR exaRle 06 2 snikrble silispre Rolymer igindes YIED SRS
mamﬁJQ&HI' SA%NQQQTQ&HO%% TRy RN Caflifdrhlias I Q@mcﬂﬁynoted however,

I nclu anuFoam manuf actured by Kinetic Concept
that tha dlexijfle meAﬁtbmldd b anasls frommany. emeabwom%‘rlf:,aﬁlexslzlv material. If

the flgﬁ}f)l@k) p gxlm otﬂ&%&qng@rgﬁrat& C?eﬁé%?lgtbla%ng, the flexible backing is

erial that provi
prefetabmmmded’rom a ptolbreswg knig fatiriorssich ay Bafd ¢hidrmenufasturedihyde R. Bar d of

i ong, The 7 i
Temp% K{FFO&)& |§{°"Fﬁ¥e’ér ! ahe)tuﬁ Q%Igulgg c%al elsjrrng?é {I&"n 4:)5,(' Hbcompatible,
flexibR! thatefihlthall iy capubhect ﬁdlﬂg)stmﬁgﬂmdtdmdhhw toAhepﬂemhla tagrier 313.
of flow c bet veen

cef? gue ?ff‘{;?‘ﬁg’egé Iﬂi’elsj éﬁuima&%&%agés]an we ‘feltlg\%' tis fggnhel s
polya:hbﬁﬂ\éthhxw fHasOWihh poreasizes rangding frghvakiout 460-6p0 niicrons.0An example of

he cel | ul a terial 327 _havi en.cells. The cglls .
S bl BECEl ) 921l S ELLS e ThE 6P Anonic,
Texzﬁaﬂ'ﬂe%huﬂﬁ d2@dria® B I thaQ falsocietiinzy, Fe ltéad mansor amySd'thﬂﬂnocompatlble

and size. Varjations in shaeads of .the ¢
materigLthag prayides flpid gpmmunication iu\;aj}ty of channe SﬁnlﬂH'ge dimensions.

fl one %an%atenaﬂﬂzm%uﬁé}ay aﬁt‘ ¢éx§$dlle$n&aﬁmh&atuﬁaddés@ plurality of
alter the flow characteristics of fluid through t he

cellsdhndm cnnegiecia adiacgntycellsh A plarality af fawichanngls sz?rrw}/by and
bewj_?ﬁxé e pleH %@%fﬂﬂé LIRS rﬁélgx?al' 9! 49e A a%ﬂe&%hbar fluid

ose ortions the cellular materi al
commcatmn &lrnuglopﬂt Lhaaboltnpnmf thae¢dllular mhpsenal j337 ihayingfopen cells. The

cells and %fs r{m%)g{é%jll%lg {x]xes% ?éjaﬁd)sx%ﬂ&g%} glﬁhigatté%g%d or random

on I's des
vanamolnam slmpelaasl sizet Né'manags ineshaMd size eftthé oells ¢fghe cellular material
flexible.harr en I - Lt
327 et iF Kt P e oot d spefsBBBEETScs ARLELINE o aler the
flowZhérdceerstiey effluitd rthntmgh &ﬁa cmliuhii nfdterial 827 hTbe géllulaematerial 327 may

rurtp incf s pstr e e ehiog s Jossd US| Thesp cIRpEFl Pouhd of the cellutar
mategiali 927) e?]x@tﬁﬁfd pluelieylof ditﬂmdihle Qﬁzﬁﬁﬁfyktﬁb_ldﬁchﬁie&f)dt aﬂ|u'£dl${ borinected to

0 Nno ve to ere \ roma patient's 0] .
adiafeh FENT g GEENB Of AEVETTELAOBIBIS BT FgYe o barier layer tha
may%@%ﬁbﬁitﬁ&d%ﬂ-the mktba@b&nbt swrsessmmlye cmceaselabmaﬂycomd be

selecﬁmew @éw%}/ldg{gﬁétcgﬂ%t at i Qné?i&? rrerl c bl e?’ﬁ@%)ﬂ ough the

pemaeéeygi%rfa&sbb@eﬂﬂmnaiaﬁﬁmm goig. vvnthout limtation
é&éar bonat es, fumar ates, and capral act ones. The

Blexitie barrisr a@%mlwﬁen@alﬂlﬂ%mmﬂé? bg Forsgracted from
bior&d%ﬁ‘f'é maten4fs tfat db 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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scaffold for new cell-growh, or a scaffold materi al
may be used in conjunction with the flexible barrier
w@1i®;7/16dsexi bl e backi ng 327, and/or cellul ar naP€r/U82007/006648

327 to pronote cell-growth. Suitable scaffold
materials may include, without limtation, calcium
phosphat e, collagen, PLA/ PGA, coral hydroxy apatites,
carbonates, or processed allograft materials.
Preferably, the scaffold material will have a high
void-fraction (i.e. a high content of air). A

The péigtireid-biereisaay alsol éidlvdzr withmhéirﬁi&hons)omhqmms,cbolyﬁnnarates and

copribisgity. S R s 313 s B i 350 58l B serve s
scaffoupﬁro%réwl dﬁﬂﬁr@m op@ soiffeldheerial ndyebecedet ih @bnjBétion with the

N AR Y Y
Smtaﬁﬂé’ sdi®rofd hafhfatk hey ftivdel Bathesy lerit@tioxﬂE&l@fdr@bh&s%ﬁate-r&ﬂlagen

reduced- pressure dellvery tube 341 incl udes di sta
PLARGA; eer oxy apalites, SATbanrich O PrRECEsEe @“82111@#[3{1&115 Preferably, the

scaffgﬂfm%e‘?%lg hhvd %ﬁn{é%é@ﬁagﬁ(ﬁ (ie: a Aibh JoREUE 6Flaipy. eSSUr e

rvery t e positioned such that the .
di &t raldu@nd-mnewu@dawesy rube 3 ds BQSIdeﬂﬂnp the arquate jghannel 323 and

is atf3b KeifthGné p@:flgfee bagégr 3 I%UtTﬂesreﬁﬁc%ld(eﬂ]gl e Cflh ﬁ/@f‘}ﬁﬁbe 341 r?ay also be

approxi mat € nal “l ength
attachbe taathe uanelachmmm:ll 32'2,3)r iff e s oHidnly micellular mnaé 327 being

e B L R R e 10 e AR R BV i

327."ThetedutlPpredage delivdry tﬁﬁw4ldﬁquﬂw§ﬁ diatal arvifise 343 hthedlstal end of the

ile the_.orific V. so he r.ound
tube g Ripileicto Wendel SROCHLHH FIE Y.  HE e Sed P g dclivery tube 341
may q)@rpasumoﬁaa EWwh tﬁhttthe dixeal fori?ioe SR NI sted Bt dyepdind dlbh@the arcuate
erial 327. In_one enbodi nent, the redyced- pressu e

chargg) 3276 byt isppefembly laggted approrHpRtalyamideyRy alonsmthy dengigydinal length of

the a¥&iHte SanhbCHES. (TR d1§tQPMﬁce334B‘ i %Eet%ﬁblsﬁlﬁhd@aﬁph&ﬂ%r 4941 in shape by
of FIG 5. The vent openings are p03|t|oned a

cutting e tyha 345 alomeifgrlan bl is OPRRIEH Jess than Hacty(89)geerees to the
long%&}x iS4A R tubd 3 Ad thhEl@ thd Qifideemal k8 Ibe Pbuirld, Bfe aﬂﬁncal shape of

er | NCr ease [ urd conmuni cati on bet weén
the qré‘mqowpms ﬁmctacmmuu@m}om with thaflowchangls in thwcellular material 327.

Bsé &m Mﬂfk@&%&@g&%@&& ﬁ;ﬂe%%%ﬁg}%gé H¥Rte vent

ver OS|t|one
0perpng8t pomemforlﬁt;es (mot ghawm) similat torvgnhopeningse25draffdGeS. The vent

oper}xﬂésn%ﬁ o%%§ ed)glo?% gh% ?é ]'*}Aé lﬁL;{ ?{Hﬁ¥at? E.lt@rggﬁ\t'é gﬁgsﬁ gFiﬁce 343 or in

rre ong| e arcua
addiid®to the diali driforedd 3o Mdrancredse ﬂlmcﬂummdmproasem between the reduced-

pesH5b i R B B S B S I e

pres@irk délivérg tatrBRINmanbe positiehetedond trly tafoetiGit 4f the doridimdinal length of

rom;channe occurs through.the yvent eni
the J5p BFE UG S TinF BLFTE Y Y G aeised BOBR LB Gitsp pritudinal length
of thidiak€ifatd dhadBEl 323t If bOsitioReduseH thidt efe&ua@cdae;bremwdélwaﬁy tube 341

341. The_ cel |l ul ar, materi al nay onnected t
occypiss e gutife é‘§‘§i§?"e°t@§¥‘?]v3é-’|3yﬂled€%a‘ lceoﬂf* T b Fanged such that il fluid

comifRin®atidh béiveeHle RILEBUY ah@ tiRt fi\¢ BRshrle® ddRGrsithRXighltiee vent openings.
barrier 313 |f the reduced-pressure delivery tube 341

i s Perferablys Sasreliyas matemiali327 oveglaysand directly capfaets gheweduced-pressure
delivry hﬁfé F41C e AIAP RkerBd 327 HE HeQlohHt@éd HRthe tddilced pressure

may al so be connected to
delivery tube 341, or the cellular matenal 327 may simply be attached to the flexible barrier

313. If the reduced-pressure delivery tube 341 is positioned such that it only extends to a
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spine portion 315 of the flexible barrier 313 in that
area of the arcuate channel 323 that does not contain
wo b@7negaced- pressure delivery tube 341. The PCT/US2007/006648
reduced- pressure delivery tube 341 further includes a
proximal orifice 355 at a proximal end of the tube 341
The proximal orifice 355 is configured to mate with
a reducedpressure source, which is described in nore
detail below with reference to FIG 9. The
reduced- pressure delivery tube 341 illustrated in
midpbineaf tHe dhcidie bhddmel mﬂ Yhescediuhg Ingaterial 27 ndy flssbagauryted to the

359 It is_possible for the reduced-pres
spinecpartion p§5 pfithe fhexible b Wﬁﬁéﬂ that ?ﬁeﬁPg“}e ¢ difopeLid3 that does
notcﬁf ﬁﬁh@?é&fcb@%%s@ﬁ:%‘ﬂeﬁb‘&ly%u% 34n.reference to FIG 4B

e use of tiple lunen tube provi des separate

pamcsredfxccfd—meamm Aeirvery. becht L fuetherdncludes HPIoXima) orifg 355 ata
prox@l% alel§ o'f BRUGEL 3. e’i"ﬁfex%xfjrﬁél' oFficé F58R8 c Rt MstefWiYa reduced-

annel's as previous descri bed. These separate_paths
pressofe sounéed vdiehnisrdeseritiedin moye detad bsbvwowo%hre’@aer@y to FIG. 9. The

reduce% n‘r"fﬁ%‘&: {1&%%{ E.\%t '329 fxﬁﬁs%ytﬁ? 1RrFI kxauhys”&ﬁ? a s'ﬁ@e lumen, or

nircate h oW C anne errin
pass&émde& BJt ia possiblechbweves.Sor ’élededimwéfp;cg ory tgl;q 341 to include
multllpﬁ%ﬁ{ﬁrgeléxg %gt P t%xg%g &s?ﬁei%ésﬁ ﬁr%v%ﬁlfl&%rﬂg fet?gteﬂée @?’iﬁ‘g hBO r)I'he use of a

multiple Riiedntabe ﬁrdi;@dd;slséphrﬁtl‘ﬂ)a&ts of fhid tahmendafay bcﬁ?ve’eh d’le proximal end

of th b RePa ey b PSR T4! S4B VY SHERAHE & P BE by described.

Thesk Q@paﬁh’t&\fﬁmﬂcﬂ' fl¥fid toramuaibafied niayessibiecproeided ey;se;barbte tubes having
The extension portion 375&@% be for
ate g

SlnglFé’ﬁi‘i‘Wﬂﬁlea\“‘BS’l‘% thatcampmppic gy channg SoIeI | very
t Uh%f&&é%ﬁi FIGR sA 8iP8B akéddded prbibﬁfeﬁ@éhvfeﬁ}' @pﬁtﬁs 371 according to
cut-out 381 having a shoul der 383. pl ur al

the ppingjplestqfshe prrsentiaventiop dadedes rsﬁuqeﬁrpé?ssgifr#i%r.‘/stsl?e 373 having an
exteﬁ%ik?n g@%’dﬁ@ﬁ? Rf £ AR @nd 9'77 BEIHG redRRdPlshid defivBiyaube 373. The

ity o [ ow channel s 391 between the projections
extem pantion 375 Jnemefm@lymawéx shaped ttormatgh the cygvaiire of the reduced

pressﬁxpfﬁgh et q%b%p_%?? C;glgxe%?(%%ng?ﬁ\?or %‘ﬁﬁ'}’fpfﬁ%y g€ ?&ﬁﬁé&eﬂr WiddVing a portion

erence ced pressure déelivery
of the pphrced peesSitt deliveratabeciil3aat|the digtal end 867, thgspby/ fasging a cut-out 381
edu S
o RURS 552 K e 1 oL OS1E 355 0 S ey e 87 o
the redided |pr¢slserecr1¢lwwtm881’l3 tg fgarrmrnlsraht)enﬂm chmls 391 between the

.carti erpl e non- 1 i 6 t
projqeign® 15/ TRE Proldiiion® g5 PRY HEXRARLER oite, MiBe, i Wting as the
projepipas désegibed With rBffrarceito FIGS. F5 G’I’hﬁ ,reda.lceé gressute delivery apparatus

ressure.del, ar at

371 By sutd oy uifhpk Ftiked ot R AL clePrdrBin iR oo
connebtiviS@shubothapire\capable ofbeiflg peceBd veithin St ohe3s HEDigaments
tendéxgq, ggt If:gr%nfqgéfglr% ggé}%t S Sh éesb tgxg?'gggggxe P hﬁ tre%ted by reduced
presgﬁgasﬁ&g,g B 371 ssue treatnent can incr ease t he

rate of associated with a fracture,

noReffiripg to gl@g} @ rediced pressurs slsliveryrappatatus 41 1. jsimilar to the other
redufdd prasdur® ﬁél‘x\?éf? dppdr@tuses described herein is used to apply a reduced pressure

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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reduced pressure tissue treatnent may be used to
i nprove recovery from osteonyelitis. Thetherapy nmay
wo ovhessobe used to increase |ocalized bone dePSI/USE®S7/006648
in patients suffering from osteoporosis. Finally,
reduced pressure tissue treatnent may be used to speed
and i nprove oseoi ntegration of orthopedic inplants
such as hip inplants, knee inplants, and fixation
devices. Referring still to FIG 9, the reduced
pressure delivery apparatus 411 includes a
therdpydhiBefireebe used 1d dhervaseodalined Udik demsitieg irpgiients sulifering from

end 421 _fluyidly cqonnected.to a reduced pressure source
osteapposisrEinally fedupe] PEcire disstn reamatimn g ihip Spred gy improve
oseoftitEatiSIe¥T SrthdpRaic ilplatdafches (hfep Mpslhits1hed impHeeand fixation
pressure to the tissue site 413 through the reduced
devigasessur e delivery tube 419 and a plurality of flow
c hﬁ'&?e?hﬁ% SSP REFRS 24 o Jehuééa?rés%qf@&qtvaeépwaeuml 1 €fudles a
apparatus 4 11. Applying reduced pressuré to the
reduc¢dspressust telivers tubs 410dwivisiei aspreines) eprl 421 Agudly gonpestpd to a reduced

pres%%:l g%l%?é 49 &?ﬁrgdﬁgéﬁ:ﬁlgssgl:ff i@.ﬂ€§4ﬁﬁv\i§:a b SPHR dhétdevice that is

acent e tIss : . I'n thi's
capaplerdfiapplying @ xestupédpressuot taetheissysysitedt 181thropich ghewedu¢agmsessure

..around voi,d defect [ -
oen B OHB 4B 5951 40y L6 00 B i L Bl
deliyeey apparataodsl.y Applyiig reducedyrasspsr touthatissue sitg 4il B seaccenplished by
1 he, reduced-.pressure delivery t 4 19 | r .
placinadht DOLE DATBTLRL e et Breonet APy BB ATk Bfent e dissue
site HE3) l@&lﬁéﬁ BsthisRrsdular dxamplein0blvesierapingethe wih portions around a void
application of reduce ressure ti.ssue treat t 3
deog{poaiihs e o L TR RE PUe S SERPR RS gy be surgically or
percatahEQURHINBErtdd) eWhes perRutaiht Sustylihsertaddg thel reliuced-pressateddlivery tube
a conmon tissue that often forns prigr to tissue .. _
419 r%piafefa‘?lh “%Sﬁ’é‘e‘bg’w‘.‘%ﬁé?ler’@wn Hep i peREates the skin tissue of the

patidftanul ation tissue may formin response to a foreign
body or during wound healing. Ganulation tissue .
t y dihe appjcationpf sedused prrssiire isspeftrpatment|typigalbegangratepsgranulation

. i e [ Seaiafat 3
i
oftew &wous| paior 2@ tissuamepaithia the bodsa sdudeymovwnal circymstanges gramudation tissue

t he_hi gh| | Ze K ' r . .
R
serves assaiscaioldfos bBaltiyereplacementgissid andofufth@; resultsainfthe)development of

del | b 1 he, f h ui '
s 5 SR T (SO o
growdthratexf Yheahighlyataseuldridet] tisSixeinf the iprbseimdei ofeeduded ipecsé@t promotes new

. _includes roxi mal, . end 432 that is fluidly connected
t‘ssuce@r‘éwa'? "Efi‘ge g%ﬁuwg?a?lg’our ce 433. If the fluid being
delReféatiag stin té FBG19,%sflidd deliery subi 431 hiyebailnidly connected at a distal
referably filtered filter, 434 capabl e of . .
end [q e dlampgapapsicd Fisred oo eretsuitclivEn! sHRerases Bt The fuid delivery

tube3dGhclu@escA SrARiAAIENABRIthataefihidgy edrinectEl ¢o b MuidadlBlerysburce 433.
f air to the tissue site 413,. especi.all

If the flid beig delivered fosthe gissHecttepa G gavhfeprgfﬁr;@;&@?% e filter 434
capat%i‘fés 2{1 féf-tciriiﬂtg'ﬁf]i_%léﬁit b2t hatsrhhn b0 928RGH ofde3ith 88n Ghd sleAlize the air.
The introduction of air to the tissue 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
17
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t hereby reduci ng or preventing obstruction of the
reduced pressure delivery tube 419. The fluid delivery
w0 ainae/146321 and fl uid delivery source 433 coul d PCBHUSE7/006648
used to introduce otherfluids to the tissue site 413,
including wwthout limtation an anti bacterial agent,
an-antiviral agent, a cell-growh pronotion agent, an
irrigation fluid, or other chemcally active agents.
When percutaneously inserted, the fluid delivery tube
431 is preferably inserted through a sterile insertion
fluids Be et skhaditeane idchidisg WitBowtKimititiohsdhean@ibaétealRakh® fh antiviral
A pressure sensor 435 may. be operablahc nnﬁfted #o t.he
agent, jafielf-grepitly popnqtignagant; ag ynggienguid, %‘Sﬁ’e‘i efgally aptiye agents.

Wheg %gﬁ\ﬁ%[r%éloﬁ%ig Snsbidd, the AR dLBiSEYUDE 4D g&cﬁef&am’i {iAkrted through a

i
/ S. The pressure_sénsor 435 nmmy be operably
steriledngecisoresheath thatpenetrptgs thel skiretissus ofithecpatignt- t o provi de

fe { f &k 4 i
Bty 0 8, BBHOR ol  pER  Abe51
indicateowhdthemthe fluibddlveapmba ¥BY icorchetedavithblapd on ethgr bedily fluids. The

d of f1_ui ' 4 3 .
e st 25 B BN e B Byl 55 i
feedbbrkisoahyt thel moditlof fitid iritrodepahidahe tipaetsite 9 3 id candrolled. A check

conmuni cati on provi ded redyced pr.essu del Fyery/.. .
valvg (5L AR 21 B HEIeb LSRG no 1 a1 g5 of R thid detivery e
431 Wt ibﬁbﬂi}rijd_the’i badir Qlﬁllid%ffrdﬁm léﬁgri'ﬁglthe/\ﬂyi‘dgielinaiyudbmg‘j 1.

that o roviding a_gl e, multl-lune, e as .

dedbe tnsicenent pefls by uibomiapaieasinaaprogided By fefitad pressure delivery
tube ?E9?ﬁ? ﬁﬁxﬁd Qélweﬂyﬂfwbesﬂlsil Inhayl b %oh&tn%[iﬁhd& ihla xﬁmﬁ?ﬁ of dfferent ways,

ha e_sensQors, valves,.and ot her conponents. .

including P BerowIding 4 Haske, Tulfi-HERs b5 af AEETRSd PrYiRvglyaiLh reference to

FIG B8. SA BLisah bY oRfSR¢ SKISH thé Arfwill Pétolhize it thd ¥¥RBors ValW, and other
reduced pressure delivery tube 4197 f a nulti-Iunen

compenisaty asseaiatgd with the fiyidddiveatiubp 4?1 sayldialieeie mileylpassociated with

a paxtti%ﬁfar y.rﬂéx‘fjkythg PLANEY gf’ysﬁﬁ? Bhliverd Bfbel4199F8 niijifi Suren tube is used. Itis
coated wth an anti-coagulent to prevent a buil d-up of )

prefdyoadi thyt driyduchenor tidieabat fvidlyi comrvenirateewithithe tigsue sitt begoated with
coatings .that e

an o Bl Pt SRR ub Rl UTFTASl: PURE S bt limen or s

Otheapbatifgsithatmogecmat tertumeasi betbas mclhsiatwithout timiifatioy beggarin, anti-

coee Y46 B i 9 e e T e s

pr Refditiag to BEG® 10-Exttexting hak shiovapthieipeditive effects of reshined pressure

st R RSP 55 B B AR RIS b S5 prsse s

treatii@BbivhS applicdab Qlliqdﬁrﬁﬂmhi (fo felémCiabbits bpdeemiinnith effaet on bone growth
regenerati gn. The. speci f] oal s of the test re to

and gredpcption- FBe sepiis Bogis otabetistivpredo diEver e gliect of reduced pressure

tissuk tRAtm& onGAbYi &V AbPddfed oAGrdffubEio thE cRiniun) the ¥fit& of reduced
the cranium the effect of reduced pressure tissue

pressurg HissHe frealRent aapbRitshayimeeritical-pizg delerts ondhe grapiingand the effect

of u§iﬂ€ a GEAP1H Matérit] willere@hée@Prealircd4pdsig trdathfent foakdht critical-size defects
material with reduced pressure tissue treatnment to

on the erapiugy. | Theweciicestingfrsetosolandinymnber ahrabbits argdisted below in Table
specific testing protocol and nunber of rabbits are

listed belowin Table 1. No. of Rabbits Protoco
No. of Rabbits Protocol

4 No defect on cranium; reduced pressure tissue treatment (RPTT) applied
through cellular foam (GranuFoam) on top of intact periosteum for 6 days
followed by immediate tissue harvest

4 No defect on cranium; cellular foam (GranuFoam) placed on top of intact
periosteum without RPTT (control) for 6 days followed by immediate tissue

18




10

15

No defect on cranium reduced pressure tissue
treatnment (RPTT) applied through cellular foam
w@ tdoanedsern) on top of intact periosteumfor GPCRYS2007/006648

foll owed by imredi ate ti ssue harvest No defect on
cranium cellular foam (G anuFoanm) placed on top of
i ntact periosteumw thout RPTT (control) for 6 days
foll owed by i mrediate ti ssueNo. of Rabbits Protocol
harvest 4 One critical-size defect with
stai nl ess-steel screen placed on defect; one

No. 6fRADKI - Si ze dePf&eto t h cal ci um phosphate scaffol d

praced 1 gei&et; 24 hours RPTT applied to both

UERECTS; [[HRSERuSAIYR ettt WellstaiRIe S stédlseReN pfackdBn defect; one
critical - Sf:?{gtﬁ:a&;lfz@ ?lEfem @vl'gh %51@&?111 PRSsphAR]LafOUPEted in defect; 24

pl aced on deft ?sexgs%g?ﬁ}ve‘ﬂi Qeeks post-surge

CT utn
RP%‘T appl |
post surg

t 12 weeks post-surgery

]?: g&?h %ld]]ﬁaé@!ﬁ%lfﬁefect 24

\Jl xl III COO

critical -
placed in

; S’%% ?;;g;ggjf? L e oy

pos surgery

oth de
crittical - ?B%CBE?%CSEZC\M#T? é;fﬁd on defect; one
pl aced on ‘Efgffé&*ﬁlze&ﬁ@%}’v}thcelgpmg %sp geesgtl aced in defect; 6 days
cal ci um phREEAApplied ter both defspts ispue haryestdl % wegks postssurgery

RPFT appl | ©ae cotipaltsivediefect with gainleswstrelsgeesn Piazeq/ee@fect one
post - sur gesnjtical-size defect with calsiune phiesphate sgaffpld placed in defect; no
st ai_nl ess| BPE&|appiedaonpgphrissue haryestdcweekspost-surgery

cr bt i cal - sOne cdtiéadesizendefért mathcitainlephgtsglisategn plackd ohdlefect; one

pl aced in
harvest 2

chiticat-size defaePWith apisiine gh¢spbatersohffoldiplancd én defect; no
REBETsapplied (cuntrgby tyssde Baryestrli2t weekls postzirgery

deflect w

f Natitacotted snsswegérysns BRI TP aced on def ect;

ona criti[8hark sd@efieindefotts, Ro RA T} Rs0B hap/est ®days post-surgery
scaffol d placed in def eghplene RRtihgté@I (control);
ti ssue harvest 12 weeks post - surger§ 4 Natlve caontr ol

( nErisigalysize defgets prerdefects mratissyg (g 8r e craniyg) dhg Hize pfywhich is large
enongg-[ﬂat thd H%Uﬁvﬁfﬁd’t%&l s@léi?l@ upﬁ% re%w&? I Yo @alglbﬁs ,boring a full-

stlng Protocol Critical-size defects are EECtSIn
thickness hole ghrpughythetdrenivmethatiipRpproxisnatly d Sgpmyinidiametsr creates a critical-

mehgfe?p?fqggg%&gat the defect will not heal solely by
I A-

e recovery. For rabbits, boring a fullthickness )
hoRefarting myive spreificadlyito MIGhH, 3 histalograak saetipn of a rabbitgranium having

na'ivl(::,ﬂgfr%l:aﬁxrggéf borfe £ 31 Sstrated® r'f'ﬂei b%?xla %iisgbﬁ &%@%&fm {s®lored 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
followed by immediate tissue harvest. The histological section of FIG. 12 is characterized by
the development of new bone tissue underlying the granulation tissue. The bone tissue is
highlighted by yellow asterisks. In FIG. 13, the rabbit cranium is illustrated following the
application of reduced pressure tissue treatment for 6 days followed by immediate tissue
harvest. The new bone and periosteum are visible. This histological appearance of bone tissue

development in response to reduced pressure tissue treatment is very similar to the histological
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Referring nore specifically to FIG 10, a histol ogical
section of a rabbit cranium having na ve, undamaged
whoone/ 10691 | | ustrat ed. The bone tissue of the cranUszmT/606648

col ored magenta, the surrounding soft tissue white,

and the layer of periosteumis highlighted by yellow

asterisks. In FIG 11, the rabbit craniumis

illustrated followi ng the application of reduced

pressure tissue treatnment for 6 days foll owed by

i mredi ate tissue harvest. The bone and periosteum are
appeltadt® bﬁboxﬁ:’tﬂavaldp&;eat ind veyy youhg anioral that sumderpoing very rapid growth

evejoég FIG 12, the rabbit craniumis

QWEQ‘PB V¥ owi ng the application of reduced

Pr Referfifg hioks byecificadly 1@ FIGS 014-69, Gayérabplibtogrhplavid Histological
i mredi_ ate tissue _harvest. The histol ogiLcal section

f
sectigpsgre 1§ustetqqﬁ&pae¥eﬂrez>é%esyrets [ed desplIF BFRSHECLPresf? tissue treatment

ona E&lﬁﬁt dehSiHehHRSEE ditidall izt Refedtsa THIFAG] ) al it Eranilin€ s illustrated on
one tissue is highlighted by eIIowasterrsks In

wmcnmo cmlcakme dgﬁsgrsrxaw bean aredted.j TheSuktickaessaritisal-sige defects are
appr I1'5 r@hzg'rf)e EEIHGRE. P5 ESsihinfest-5R81LdehdAt BBEH placed over
PP ays é The

y imediate tissue harvest.
one aneﬁw outicalesizt Mcqts@né arcaleium phosihiate, scaffpld has deen plgrechwithin the

secofi BRALANGS Kred© Ffdi Sipu grée{gﬁvcshg Etllsshertfezﬁﬁf}ﬁr%p%%ams similar to

uce pressure I SSue s very sim
thosé ﬂschbsd héreii isalhecpwempanmduoefd ressureiothe optmrh{snzrerdeﬁects The

O g e o

pres§ip€ olak applidd/adcordingXs. onkb{1Re pﬁmlﬁlhstqsmmt’myﬂeaphm BIGlL 17,a

hi st Lcal.sectio are il ust show
histal it sErhine of en R VBE Tt Laiiee fukfaument and twelve
week b@s’ﬂsﬁﬁg&y ﬁ&v@stﬁ@ﬂhistrat@ﬂ AMhe m:dia»w iNgsteatdd inclldestad€ium phosphate

def ect.s. a rabbj niumis illustrated
scaf{olh JFHEM S IRAICEIEH Y S TP b BERIESaHAY B! Bdure oSGk issue

treatfidfit fedhilted i 1RK Eigﬁﬁ‘c‘aﬁi ro G ofheR bR ﬁs?shs whigh is highlighted in FIG. 17
appr oxi mat el mmin dianeter. In FIG

by yellew apterisksst mmeﬁbm@e@mlsmlmﬁmgeasﬁéhw in} gatical-size
e L LI} PR ST BIGBESIfe no cor it

SCa
reduced piesaire tissue treefment. This dbisGvation suggestd thase may dsathreshold level or

duraLbﬁ Bf ﬁw}:{ usg%?%dol%%gg{ %tﬂfglalﬁ;é Hlkaad’ong Pes %)ggs%? E‘#ﬁ%géfqg&luced pressure

erein | ced pressure to
tissue rtx'eatmedtasé mstcxgbmed iththe ammensacol}ncwslslar\eedsp poptesirgery,

md1c Alng & e re(cjluce tre\s/\sau§e tlS]SlZlé trglg'%énggt grua*’lggs E CaRadd §r ber&% Cﬁ] events leading

ced pres re was according to one 0O
to erﬂiand:e]i:fmlrmahmsbfenhw boﬂ'eallndsae 1. In FIG 17, a

IETEE I LA —
matdi&ii in therdgedey sdieéed/ asimm&nhhhlmhtratsednh iisingd aéwdione growth. These

cora gl Peradyeiiges o7 AipesRrate Rt ety a7 OF Rogthat effect of

redu@écﬁﬁﬁz‘dﬁﬁe txkﬁfé@aﬁﬁﬁﬁbﬂ%ﬂiﬁélﬂﬁﬂkkﬁﬁoh and B%l@gxﬁﬂlﬁetfﬁﬁﬁince In FIGS.

18 o4 &5, rﬁ%epa%vrog Stiout Bliedicstionl o2 defird oo g @?Qimrng six days

of reldficé&d Prasduré ff¥uk YreafnSdl € F1¢ NE il IuBrAtEd &re%recst\z@wée&eﬁdsasmgery and
containing identical calcium phosphate scaffol ds but

indiggtesciomeonaav hone dapegition withim thesseatfeld. prhepsimary siryetyee of the scaffold
is stﬁ%&@é&{?ﬂn I(I} 1}? ?lug’l?ﬁ@g HRde Rt BAI0E WSk }Qﬁf Surf&Y 238 sflows almost

complete healing of the critical-size defect and a near complete loss of the primary scaffold

architecture due to tissue integration, i.e. new bone formation within the scaffold matrix.
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duration of therapy required to elicit a prolific
new bone response. Effects of reduced pressure tissue

WO e@atieesnt are nost pronounced in the speci menBCT/US2007/006648
col l ected 12 weeks post-surgery, indicating the
reduced pressure tissue treatnent initiates a cascade
of bi ol ogical events | eading to enhanced formation of
new bone tissue. Critical-size defects covered with
stainless steel screens (FIG 15) but w thout scaffold
material in the defect served as intra-animal controls
Wi RBfeRinl SEFIG)20; b esduced presdure délbaey shatam 7l g htdoyding téien

advant a of an approprjate scaffold naterial and t
embdSEET Qe PRASERt 16O B e IHors FLSET BIEPES Has e d R o  tissue sit
713 & C%ﬁﬁhf ome tedbes ﬁ%bs&?e ddliveb} §lstan 78l iaides aimaItId delivery tube
19, radiographs of scaffold-filled,

721, cl’het me@\\lfoléﬂzbvgt'yfte'& L1may be pgatheter oF caMiad P2y joglude features
such g?%%get%%g% uh t7%‘§ aﬁﬁ%sg?ﬁﬁeewﬁé 95 ¥ that LBV TR naniTthi@ delifery tube 721 to

ect two weeks post-surgery and
be guidel tethe sissuwriter7dw. Pdavemgapansd difestioniof Hierguidgewire 727 and the

man 5L 072 T IS SRS e . norosens,

ausctite:ion, palpatic)iog eny othedswitableslocdlizetion teshpiqee.e The aiamfgld delivery
the crjtical-sjze defect . and, a eal et

tube g1 5 GroRideitas pohFur ot frehied BRmEe BBt g apiitos to the

tissué Bﬁegmbf@@,panem Whh p@aaaﬁwumnnsamem theintarfifodd delivery tube 721 is

prefegglglfg ];xgﬁlegte t:eg;ietr tos g& s a }l%\? R aefr%\t%g #eegdn tissue of the

patiegfrbodi ment of t he present invention deI ivers reduced

pressure tissue treatnent to a tissue gite 713 of
pain BIE- 207Hhe tissue sit” b iackudpebons tssut ﬁgsﬁgf eﬂiﬁa?t%i%l on a bone

733 me BeBenta T‘m%e{rﬁfo@d ﬂ&WeYﬁfu\be 7919 §s inddrted thisughBRé f)éﬂéi‘lt s skin 735

delivery tube 7 be a cat heter or cannul a and

and anycsofidisspe 239 p@gowqu the bang ¥ 3% Apgrayiquslyrdiscussed, 3he tissue site 713
may %fqﬁcl\ﬁ%é %1&7 gtg\ o? Esqx\é’ ﬁ\@ﬁldﬂ%’\k'i‘tﬁ’é\ﬂ 156 ldt%ﬁraﬁlﬂo@pﬁssue muscle.

e t1ssue Pl acement and
tlssud,l n@calltxsweoﬂetmfé trgsmecl wasqulas iFQUP, eomhectine tissne.foartilage, tendons, or
ellvery tube 721 may be acconplished by using
ﬂﬁ%scopy, ul trasound, fluoroscopy, auscultation,
paResirting fo BIGRR] emdhm; ﬁEUbdlaieH@réssmaldeﬁatliycsmstem 711 is further

fec nifo |ver
1llus{r6te§ h‘g fg&?@we% é“?’? C}Z may décelage e ierdeél O‘R{ cf ‘/qﬁdto ease
mset&bﬁ&hx@ilgb tﬁeﬁpdﬂ&ﬁt & 5lda 785 and eoff llgsuef739h a hpa.ipeeat dlsMhaId 743 may
pefc eou |ns .. .the manifold delivery
furttps b€ POSRaPE 1Py MOtAE D B0 GRS PafBod PR ingsr dismeter
of th|§ |31951£F| ]gnﬁgﬂgB vﬂfhlﬂﬂbé gh6staritially $H7€'Jlsl§n{el eﬁslsdi agr&ﬁebrtthﬁx hatihgdiidiameter at
n the tissue site i_nc on i ssue
otherpgrzions, pf the ke 134 cThexopegposition o€ thedysta end ¢4 %p'atsfmancaﬂy
ulusamedwméo,iﬁbﬁs}dwﬁmeé e 721 is inserted through the
patient's skin and ag%?soft ti ssue 739 surroundi

t hdhp m?@xfpy?adelmrxpft@e i78Y dvphegiinlydes apassageway I3t an which a reduced
pressute dEfl‘?\Ver§l |a§19araﬁ‘x§ l7¢8lSoraiy oftid? 2Educ¥® Brelfurk 48Ry apparatus, is contained.

I ncl udi ng t hout I|mtat|ona|(§oset|ssue muscl e
The tqdyscdapreﬁ%uc delivary spparatye 7@hinclydes adlexihle baprigr 763 Q%CU@Y cellular

matetAl 767 Euﬁﬁf‘artt& it QescriBbd wxﬁqgferén%g E’&ans%’-s. 'Iﬂ@ FeRib¥e barrier 765

and/or cellular material 767 is preferably rolled, folded, or otherwise compressed around a

reduced pressure delivery tube 769 to reduce the cross-sectional area of the reduced pressure

delivery apparatus 761 within the passageway 751.
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Referring to FIGS. 2 1 and 22, the reduced pressure

delivery system7 11 is further illustrated. The
woraeuwrfiedsdl del i very tube 721 may incl ude a tapeP€mrUS2007/006648

di stal end 743 to ease insertion through the patient's

skin 735 and soft tissue 739. The tapered distal end

743 may further be configured to flex radially outward

to an open position such that the inner dianeter of

the distal end 743 woul d be substantially the sane as

or greater than the inner dianmeter at other portions

of Thé\RdubkEprédsire dél6vepPapparatas 76 Dmag betphaed ivsithih tienshssageway 751
743 is schemati cal I¥ illustrated in F%&fﬁé%&rokenf 1d
and guidpetohe tisspriterd i} fHviag the Rlagepan @ ftak ¢ide¢#3 manifo
delivg BE951 3t BRISALENRY7185 AltdrRatiVelyt thetretReldGREssRfddliviey apparatus
l1very apparatus 761, or any other_ reduced pressure

761 may be ere;pegitienedt wishinithe pasegavRY > LAt fe thecaemfpld deliyasy tube 721
bein%ﬁlglféf&{ %t(??lgq;aﬁgﬂt? If ik deBdddRSsstrel deBi¥by! a%apQﬁHs' 1 i€ €be pushed

or cellular material /67 simlar to"that described
throughtthe passegevayc7 1o abicompgtile lwhrcant may heaispd fq feducerfistion between
and/lor _cel | ul ar ' 7. I
e S i Tl T LSO o1, When e
distapesds 348 Rastiedeh posivioherbat thé issue site I3 end the reduced pressure delivery

cross;sectional,.area of the re d,pressu el A
appaEEipL TG B Brgh AeP LA e PRRleRg gy oGl Brelfirk tfivery apparatus
761 i@rhtﬁéxﬁpﬁshed edviara tlye iﬁiﬁﬁgéﬁd wﬁB,gﬁdsi@mehﬁ‘stﬂl endetd3ub ekpand radially
t he, passageway 751 [ to the.tissue sjt 13
outweg I e PR OBRE e DR FEBIOCS REESHIE AEkvasy APBaratndff Aopiphed out of
the niElifol& B¥i Ve bbb 1 3prefdifbllyiifiolEvdid bE spatd adjacent the tissue site 713.
Alternatively, the reduced, pressure delivery, apparatus

The yejd arapadsds priicpydormesh bY diaseation offief Saeuex yhighhax be accomplished

by peclhediRt this MM béiAb dasds) thy Bshelsit® 913 ZdayiRi 18€atkd8€4 WBMnd site, and
Into the patient. If the reduced pressure_ delivery

a voiggpay he ggtum@ly prgs.epbdgﬁgtoﬁb.g paompyaf) @}@ehwpw@/d. M@éﬁgynces, the void
may ? %r%a@eﬂ)gﬁﬁmaﬂtdi Qb &id! Sﬁé:rg Sﬁ%em, BRintdRekctiBn, IR G Hssection,

ction-between the redy ressure Qellyerég ) i
preuappimrdissestiots Witsasdnicidéssaetior, ¢ledtrdedutery disseqtipn, Ipsar disggetion, or any
e di st S g .
ot SR 0 Al WRETPRELL AL b byt 761 eners
the void adjacen dertisdad sitee? K theoflexiblediagic| 766 mdd/od 8¢llulaematerial 767 of the

ot TR 35 AR By S i 2
suchtthatetke ssdthcedipieasury deliverpapparatus 76 h earobeplapabintdontact With the tissue

st KA SR o, DL IRBEL Lo o oS Bl 77 mey e

subjddéditotd vadafforadilaedpredsties supphetbthsongh thd fedudipresiude delivery tube

or space is typically med by dissecti f.soft .
769 {3 ot kIl BHBER CED A PArUS oyt 6 fndBE nfolding of the
flexiBRWhtrier T65521MorCRABRr niadfdidl (783 uiyHelRcdrhplishRd byeither relaxing the
| ocated at a wound site, and a void may be naturally

redugedsprenture| sepplisd through thegrfucsd RressuiRaiehery|tHbGY prbpr by supplying a

positi VS pREGHE thrbligh hRireiudRY phstre i &y b P49 18@Rsist the unrolling process.
di ssection, sharp dissection, blunt dissection,

Finahplaceraprisadmmaipulphienpbthe cednced prassusp delivary apparpigs 761 may be
accogﬁpiﬁﬁg& by ﬂsing lrgﬁgc?]s;?ggﬁ l&l@ﬁ%uﬂﬂ,m&é&gg)é, Aud&fifation, palpation, or any

ssection, ) ( her sul t ection R
othet switablajlocalization tedhsiqued Folowmeplacement of thegeduced pressure delivery

appa?&gg 781 YRe Zm%fgﬂit c?erlﬁ'ery tube 721 is preferably removed from the patient, but the

reduced pressure delivery tube associated with reduced pressure delivery apparatus 761

remains in situ to allow percutaneous application of reduced pressure to the tissue site 713.-
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the void adjacent the tissue site 713, the flexible
barrier 765 and/or cellular material 767 of the

WO edaaedopr essure del i very apparatus 761 eit hePCT/US2007/006648
unrolls, unfolds, or deconpresses (see FIG 22) such
that the reduced pressure delivery apparatus 761 can
be placed in contact with the tissue site 713.
Al t hough not required, the flexible barrier 765 and/ or
cellular material 767 may be subjected to a vacuum or
reduced pressure supplied through the reduced pressure

deRifefidg PRGY. 63 -19) aGedieee preshire delivetlylsl stea® 1Ni aetordafg to an

and/ or ceI lular material 767. The, éﬂfq?bdl n Ofg%lgﬁq}%gatapered

embgdimenhofthg prosent inyention arlydesemapif
distaPEn PEFPHRL 1s%ﬁﬂ§§§éd% [i53 Eacﬁﬁi)aifﬁt’&ﬂrd f¥ead @&H%gmon such that the inner

pressure supp hrough the reduced pressure

diametir iof dreydistabend/$43 weulldybesubstngtially the sane a3 Qrersptes thap dhe inner
dlamepcrr %F ?&fﬁg&ﬂlogg Pf &Q bR rﬂ'xedéé%ehﬁrsﬁ oWEehe §ital Qnd 843 is

unrollrng process g acenent and
schenmnchlyl lustrated in FIGES. 23R fcbyibroken dineesikl i very

ap : g%%?fgch %cfhveyy B8 35¢ %&r?ﬁqgﬁ@é n;’%@%%g ba ?%Qma reduced

uor’oscopy, auscu ion
presmg/ deliveey apperatab 861 lsimsiddrita el athertredimedpressufeaiefivedyrapparatuses

cescBSERTRI innpiedied. dBeFomiept piibsy Aty ey Sty RRRe] ludes a flxible
barnéﬁﬂ@slﬁdd/f)f Ptelhiier MakHiaiB67 thattis bi‘&feﬂablj;lmﬂdd [okled sreotherwise

comgrglpslf ¥ gr tu be e Crlygstlgg g vefpétrq%g %gs’?% P{(ﬁl%%ﬂ}r ewss-sectional area of
the rB@ided (pRé&sa ?3@ hia@ik 851 wikiHeRepasasstye to the
tlssue site 713 errin

to FIGS. 23-25 duce
pr &dsimpermentle mepbrang F4 kaving ap-BPRIRIGE ?%3a 1sposed around the

redu@&pﬁx@b{{ﬁ@ Elel‘?\fe& Qﬁpaﬁﬁt@é 881 sihdMMBAL the Reduded Pré8sure delxvery ap aratus 861
d delivery tube 821 having a tapered di st al

is cogtpgnedhwithinghe inrier gpace §78 of fheelmeaam ¢ egmbrane &Y 1t Jf&r}mpemeable

e 93 1 ekl B ity captio

prevgmmg ﬂmdtti'marrmshmn swoh that ﬂmmmmaablembrm §7109an asgume at least

on b s, GRRP28) 180 651 H°28, Bl e

positiom me FBGS. Thandr2PA¥. oTlmb ntmermealgle melnbrax187 luma}'l be sealingly

I
corm&gfcedt}%?}gs/ S.glg'sl??%gw gn?ll s(iﬁhqm{t éjl ?h%{a&? g# &6f téxe impermeable
menjbrassfleisde Iﬂluwscqmmppaaquwah thlepassagwdylﬁnm manidold dchvery tube

(o t ai ned e reguce ress us .36
821.° Rt TheGTieapBintPRaE &7 P R Wicinalifaly i Bt e FoatiSéd pressure
deh\iﬁilj;,'1 Qibedd 69%ach ti the %nétr @ﬁeeg 813 of the hmgeiméabledﬂeinbmhe 871 is in fluid
ot ervvl se resse alr o a, rr uce ressur
comguniGREPY Witl e SREAEEVaY: %f‘?‘hﬁe‘g Prrseurt dehy ety Gybe.869, The

imp&nehbR hédbfaad 8o W@ngebé Meiched P& sepatie 86rtroMtibel 6t control
t he passageway. bl e menbrane 871 havi ng an

lumgrh(see foy sxample7EIG: 325&)%@@&11& COMMPINIGAles Wil thegnner space 873.

Pr €5 S$HE BmBBHinY Yihé RAPErAHedBle $RemBrdad 8 I ﬁiaytﬂé%r{)ﬂdé@ ®further reduce
pressure dellveng apparatus 861 is contained w
&

the grpgs-sestianal s= dyred pressug aeliNeRn PRPATHEHS %hg'lmthe passageway.
To aIE@m*a C4 @ss ?@lf‘edqg Ihd'Bhedipace B LOAB im ermeablc membrane

or " any ot pe of nenbrane that is capable
871 dhat py lessthan the ambncdt pressusnjuerupdingthé impeymeable membrane 871. A

sngmfrggg{ }g@rﬁgh of ﬁ‘%‘e”M 8\1"&11&7 ﬂwﬁ R A Find splagéa?h is thereby evacuated,

placing the impermeable membrane 871 in the compressed position illustrated in FIG. 23. In

the compressed position, the impermeable membrane 871 is drawn inward such that a
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one of a conpressed position (see FIG 23), a rel axed
position (see FIG 24), and an expanded position (see
wWo-b@%F1063%1 and 25A). The i nperneabl e nmenbr ane 8FAT/IB300DE6648

sealingly connected to the manifold delivery tube 821

such that the inner space 873 of the inperneable

menbrane 871 is in fluid communication wth the

passageway of the manifold delivery tube 821. The

i nper neabl e nmenbrane 871 may alternatively be attached

to the reduced pressure delivery tube 869 such that
comﬁﬂa@swm&ée iSRppRedibInO fedubed presauredeliVety apparatan 86 BTd further reduce

fluid conmuni cation with the passagewa
the cr@aﬁé@wrﬁk aea of @%@ﬁvwrweﬁsuﬁéf% &% SRbEr a‘t'I\(Fpglrrég%Pt@“o“ﬂy
descHBEPWRAGeRichct BSFRES 2TBahdD2, ﬁ{etx%aﬁ&ﬁ ﬁr@ssﬁre%ﬁ&érgt%paratus 861 may

control tube or control |unmen (see faor exanple

be delayed tadhe fisswe gity fellnyina taeplacempnt 9f thecdistalrnd 84Jpidhe manifold
deh%t\%ak 2P AP 3'1%9 tPl éé?@en't %@Hﬁ&%ﬁ:ﬁ%@%&&lwm

pr ovi reduce the cross-sectiona
meménae 351 anldehe: msﬂue@tqugs%lsfs d¢lyeme ppRasatys 8@hmeatbgaceemplished by using

endo\évclzgpgflp g{trasgm?cﬁ%?xﬁ%%%é aI?cuﬂgﬁ&ggJélp%pmt\,:;BerSalnﬁp ﬂgﬁgg@%gg localization

techniqudr Theibpekmichble membrass 87 hmaytxheludmtwdmwpamue ssarkers 881 that
di . .
IR TR L TR TN S——

remdvag i nner space 873 is thereby evacuated, placing the

I m;_;gf ne r}bg{i%% ?ggs]ép#nq hgg%%%sﬁqﬁggugb ﬁendxstal end 843,

the r&@tﬁ:eﬂ IpRENs iR AP Hed R MBE dreer Spack 873 rﬁﬁ)ﬂMﬂeasBd\/&f plasdithle impermeable

t hat aconpreSS|ve force is to the.
memrane i cods TG PASIRP AR BB 24D Shevchnt REHH R gier emmoval of the
redubépressifré Hél?ﬁﬂ' aﬁﬁa@ﬁu@ﬁﬂ e e YmPErniiaBRSHEMRbARL 878! W removal
apparatus 861 previ ously described with reference

instrumer 885 sughps arttpczg styleteor eifiefcharmingisunent my be/proyided to rupture
the ift} uu@&blllémgﬁ'&) ﬁﬁé g€ qufeh%ﬁ?% Gle I;é?rx(;\}&?lrfsfrﬁﬁx@ﬁt §85ti‘§ mserted through

'owmng t cenent o di stal end 843 of
the raduriefl gireksurel delaerclyy tubd 86Band @tcapﬂée of being adyansed mto contact with the

1rnpeglr}\%%§lﬁearq%xﬂ§ gge gzg egﬁe?}d Ture e%ff éﬁe{jﬁn\#eﬁgﬂﬂ]@ ﬁ@kﬂaors 2 11?% removal

pre apparatu
msu—umpnb&SSaamm(plmphmhab;e msmbgme rsddusmayrj;e withdraws dbroggh the manifold

fl uoro p aus 0t .h
dellv§6¥ {Q,%%éq %l&% 3#? gﬁxx 1%rue A rlcF(')r%%lr L ha [ﬁnaia 867 of the reduced
pres§EedehEvVey dpparanig 860 ad udmll; anifodd, @p deoenprassksach t1@8 the tedtced pressure

e BT S i St TRBE B B PG e

ﬂexﬂtbhi&)déﬁ%@ad@g&gﬁghﬁr ﬁf@téﬁ&% 897 damafcamt&ﬁanddmwcfughmng the
e dis n t.he reduce I €SS
reloyaon G ice] RSSO 0 Hity DS SERCR | G AL of he impermeable

membyRe! §B2 inSofRaE&NE p8sifive Présfige hﬁiyaoeaﬁhpe&uttmagn ﬂfbereduced

FI G 24), thereby faC|I|tat|ng easi er nmov
pressurg debyery kst geriFiiBrprollipg Pa@%f@%assmséﬁ? ﬂﬁ@b & Varrier 865
and/bP Bl RABri ATESET mo&'zﬂg find} pl&ERIEAt of 1R rédHidBa bre%&ﬁ-e delivery
such as a trocar, or ‘other sharp instrunen

apparaiys 861,phe maaifald dﬁlwept rube 82his prafsesable smeveddrm Abapatient, but the
redu@Z&greE’&SI: ﬁﬁﬁ@% tuble 69 RERN AL Withithe' PRIBEe BfresduTe delivery apparatus 861

remains in situ to allow percutaneous application of reduced pressure to the tissue site.

O

The impermeable membrane 871 may also be used to dissect tissue adjacent the tissue
site prior to placing the reduced pressure delivery apparatus 861 against the tissue site. After

pushing the reduced pressure delivery apparatus 861 and intact impermeable membrane 871
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the reduced pressure delivery tube 869 and is capable
of being advanced into contact with the inperneable
waoreosbnedsel 871. After rupture of the inpernmeabl BCT/US2007/006648

menbrane 871, the renoval instrunment 885 and the

i nper neabl e nenbrane 871 may be wi thdrawn t hrough the

mani fol d delivery tube 821, allowi ng the flexible

barrier 865 and/or cellular material 867 of the

reduced pressure delivery apparatus 861 to unroll

unfol d, or deconpress such that the reduced pressure
throw}l thy @isyal 2pQ 843 o theFhidnifld dbkivery aded2 1naic onbaathernfluil may be

in;ec%orgﬁx; . xglgt tﬁﬁ Fé}hc(re ﬁgég:rg%?glo? Ot he { beXIe?rllb(le'ax? a!Hl A liquid is

prefeédhB19WBEd forinktelthé iApériable Qnérﬁ‘ﬂn&ii&BVD@m@é ﬂfeﬁd‘t&ﬁpi‘esmblhty of liquids
pressure tq the inner_space 873 and th red;rFD of tt}g
SANCLORESY ©

allow theimmeapeablemembinre §71110 expandBIRE ©%% enflye
1mpeg{_§ abie rn?exﬂ@r\énp §7 f ﬁla&\éﬁbﬁgi faBiafy @b 1l‘ht§?rafeﬁcﬂ=ﬂ (F‘PG S 86divdctionally

Ivery tub tdo assist in‘unrolling o
depeuémnmmsmmhgdtoﬁ marnptacnbe encbaﬁtaqhe}enssehammfpl%@lwenawbe 821. As

the Lehdible %@ﬁibxﬁ@ 47 gnésuc{@\g%n?l ﬂ&eﬂg @k% defl §8s1f1§1‘iI RCEFIG. 25) due

Essur e IVery app rat delivery
to the phess®2 bfitlse gir of ﬁmalbb yortdesrdwed:wd @thﬁ@dmeﬂ}%ttssefmlte b\chn the void is

largfit %g)ugg,dtglgz uBc{ St or ro?her Lci/ o ¥ bk %igas%? s E\%%l@é&%?ﬁéé@ élfn? to allow

LS, P e/ B appara
the mipbﬂnéabl@hiemhrWSﬂlttal’aem thp pelaxed pasiticof. Thedmpedneable membrane
e to th tissue |te er ne

571 B 6 b PP ot B DL 0BT DAL A Very apparatus
861 Idssﬁétﬁadjhédﬁt fHel tissud sitepl aci ng t he reduced pressure

Sﬁlgl# Xg ?fgpf(é% dP &%é%gal e Ettplglg {)’F%g%géisla{l%g péxéxianly to dissect

tissud '%gjdcélﬁt&ﬁé tikSHR IO BHE hrﬁpé’tﬁ{&bl%merﬁﬂrbhh 80U glaytHeaealirgdlphttached to the

843 of the manifol d dellv air or
manifhighdrdivem) b SRh 5ot bR e caneh SEce SR SRRl o Bpuieatss ith o
secoR@a$ TuRém oPfuble!39 11 9RRIAELRIR oFBARIIRA S0 thelmarfifdld @elivkry fube 821.

preferably used to inflate the inperneabl e nenbrane

The gqepndanydumen 891 meayrs wssd itdielivey adruid, qm ersothen i o the inner space:
873 i@g&éﬁg?@eﬂﬁéﬁﬁéﬂ@m%z&et@ﬁff ﬁmny FMdwing dissection,

erneabl e ne may expan
the impeimaédbje as‘murmcs&’lrlaneyj b related, angs“umqugiu asmmxgwéy described with
nits nethod of manufacture and attachment
refergg’p?ﬁdh?%%?fol d delivery tube 821. As the inperneable
me Refarieg 80 FIGx2 adedured neassure debveri sy ssgmeHd egcording to an

embg&nfelnu' gth(e}erge/sgp mlvgr%tg#n ufitgsg L8, iR ltil'rﬁ% t%xge 5£]lehg\hf1g a tapered

J acen
distal ieh@ 94 W\iean i dstmﬂgmedl tbsﬂeb:aa@;allye nmv@nd td ineoﬁexmusmonaﬂuch that the inner

or fluid e sedfo t he i nner_spage .
angpjer ronc, it oh 5 o e SRR isil Bk 58 25 PEEreBlF ifn the inner
dlaxﬂdﬁ& dt oth¥ edrtm gf e tubd BE]..i méﬁwsmmfbd h%idsthﬁ Zdd 9a8/is
t hen be ur.e i ned and the
schef’@(ﬂ’ﬁé]i\ﬂ‘ §’§8r"ng‘§1 f‘{/ bmg P& {861 i nserted
adJm%ufdn& dél'i\%iyl fubzige. ﬁnméraﬁauw d paskdgewas IAwhidh a reduced
t he i nperneabl e nenbrane 871 |‘§ pri mari

d
presgig éébverwaegerénﬁcﬂ%égmlafttﬁ 2he et e dusedpressHis detivery apparatuses
desc'ri‘geg hERAPIs@ oHRIR n&e&@éu&ﬂ? réSurt Rlivay! appaiah@ P68 Andl@des a flexible

mani fold delivery tube 821 such that the i nner

barr@p 36@ apd/or 4 pghl@pymg@%?ﬁk@g@ prefexably rolled, folded, or otherwise

compressed around a reduced pressure delivery tube 969 to reduce the cross-sectional area of
the reduced pressure delivery apparatus 961 within the passageway of the manifold delivery
tube 921.
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secondary | unen or tube 891 associated with or

attached to the manifold delivery tube 821 . The
waewona®py | unen 891 may be used to deliver a PCTUSZNN7/006648

air, or other fluid to the inner space 873 to pl ace

t he i nperneabl e nmenbrane 871 in the expanded position.

Fol | ow ng di ssection, the inperneable nenbrane 871 nay

be rel axed and ruptured as previously described with

reference to FIG 24. Referring to FIG 26, a reduced

pressure delivery system 911 according to an

enagdidpeftheddie nBMbRARIEN thavihgadt infiér spacd 9SS disposed around the
mani fol'd delivery tube 921 having a ta{;l al end

| ered di st
redugigpressare dalivephRIATRYY ‘OS‘PF‘&atr‘g“dF’_é‘PF RAGEHER GI{Yg s pparatus 961
is cofifaftdRPrthi 'tfgé;%ﬁ\)\h’g lag‘? 8‘73 bh@eliMpeimcibRIRERbrade 971€ The impermeable

Istal en e substantially the sanme as or
mempranet 951 intludes helug seal 97d oane end of therimperpeatle megbgane 971 to
ot bl Sl
prov| S 5oL B RERARENE 0 SRy St som
the impaeseadB/meibeaneedTilf dlh¢ iohpkimenble mambrane P71 ymayhkg sealingly

conniagtl%lfl lzjigg&o erpe%ﬁﬁg%e\’\%é&iif&d%iigay Quﬂeeﬂiicﬁlgﬁ Ql'ia‘ﬁﬁéd{l ngaspace 973 of the

vely "apparat us Si ar’to the other re i
impdpmesble neemlsrhne 87 y isdp fhiidit anemniteton withdhé passageway of the manifold

..cont ai . e reduyced .pressure del i,ver ppar
e bpdet, AREAGER: B irarmetete mmngries AGRR, Bl factéd o a
sepaf% Esrited] n@e/(nbhsHowr tlidt&ﬁ@ddlﬁ benémﬁémkwﬁbﬂtéddnermpace 973.
ot herwi se conpressed around a_re ressure
dePimtis o B ERETer e FiAugent hE eHICS 23 ereapbls mapbrane 971
may ®k chpsblé 8£ pePentiehiH tRnsialssisalsyciniaetititipeidablé idmbrane 971 can

t he i)assagevvay of the nmanifold deli ver_\é tube 921. An ..
assumgrib aestenecofasompIpscd PeSiHa qﬁlagﬁd PAF Pn»ﬁﬁ‘é@é‘ eypanded position.

Sincd! S AELHR D1l the %?&%&Bﬁ%ﬁé&ﬁraﬂ@ b7 ¥ & ¥ compressed position and
appar atus 961 such that d

> UCH he reduced pressure de |veb,r7é .
an exgavded positiosare similantoghesedfonimparmeable memfrane 34k @nty/the differing

ol S RO AR AD LD 06T S e

t h&@he mgbiced atdssurardebveay apparatus 96 pisoddliveresitodhe Bssua ity within the

.__methpd of yenpyi ¥ '
o -
fluoiostepyyeadzhitaticnyipalpatof bt anpyptlive ssitabllé logalyzation neshinerhealhe
o R b5 5Bl b S 38 e iatain
of the itpefimédbld hgmbranergminindat flosrovddply prive tpis emymiahy Theé reduced
t he nifold deli .yt ube 9 Al tivel t . _
bresiuts PRSI AR OB &S Wt Piskedfaroneh Sie el Sraload Sips manifold
deli&‘e@? Eﬁt{élh%tly bEhe(rBdiced Iiﬁég.g%retdﬁg_ﬁed ’?obtihd |tn)het€ gmv_ame aﬁ@s%ei eased to place
W e inner space, . Simlar e. i nper neabl e
the impsHRSARle BPMEGG] 1 infhe rqlwsmﬁmxe esusfl pPEEpgurdglivery

appdt&tus 98 AR e bushe8 RBUER thef é}ﬂé Skal DN E@EE1he impbidheabltthembrane 971.
the 1 nperneabl e nenbrane 971 can  assune at | east ope

of ReferongteEla 24 riwied presseieebyeRoYFemIBS 25farding to an
embSEm@ of u{éngﬁk{enpﬁw%&pﬁag 6t RERAE &SI PHelNedF Wb similar to
the 1 nper abl e ne 71

nbr ane In a conpressed position
manifoltl delivery tube 921 of FIG. 26. Instead, the reduced pressure delivery system 985 may

include a guide wire 987, a reduced pressure delivery tube 989, and a reduced pressure
delivery apparatus 991. The reduced pressure delivery apparatus 991 includes a plurality flow
channels that is fluidly connected to the reduced pressure delivery tube 989. Instead of using
an independent manifold delivery tube to deliver the reduced pressure delivery apparatus 991,
the reduced pressure delivery apparatus 991 and reduced pressure delivery tube 989 are placed
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an expanded position are simlar to those for
i nper neabl e nenbrane 871, only the differing process
wo@Rowansyi ng t he reduced pressure delivery appBCHUSH07/006648
961 is described. The reduced pressure delivery
apparatus 961 is delivered to the tissue site within
t he i nperneabl e nenbrane 971 and then properly
positioned using endoscopy, ultrasound, fluoroscopy,
auscul tation, pal pation, or any other suitable
| ocali zation techni que. The i nperneabl e nenbrane 971
on theBYidewirs 987 rﬁﬂicﬁ-ls)pc&d\htﬁnémnﬁiy%ﬁd&ﬁb atimatie 599/ ePreferably, the

visual i zation of the i r reabl e rane
guidg Wirs 5 @éle;re%?qes mf?%we{@ﬁ?'m‘éq eF@ETL}g% %‘“ﬁr‘%&iﬁ"é‘e’“ through
b8 989 Ghd rétRiced
2 Stelq%lsdhg %ﬁafﬂgttﬁ% %g%%ﬂr%%‘lﬁge géelﬂ%\?}gr é tu bgh921 c'erh g
B

dehvr:edwaatpsr 89k alope Hismuideiwirs 98K the wriced prresurg gliyiery apgaratus 991
may r%g?ax eg At HedfSud fife 993R6 rﬁ@?e&ﬁi&ﬁ@ﬁ‘ﬁplﬂﬁﬁoﬁ Bf tedBced pressure

position. The reduced pressure delivery
tissuappammnm 961 is then pushed through the glue seal 977

R

dehvaqc’mbd idoging delvery it i tissue sitef 9330 & ip prederableitohelst the meduced pressure

e G 1 o R P 0 Qb omm o

the rédubed (pebspm&&uweryckpbamars)D%ys bicoRPotibleysolulle adieesive may be applied

o 5 1 B ST B B Y By s o o

fluids Qlivaed BroGgtithe ré@lded prassap mlaﬁ%ryStuBQQBQ disdalctethe adhesive, allowing

Iurallty fIOMIchanneIs that is fl conpect ed t.o
the ThAB 5 TR St rthae Dt S el Yo e gpiset ressure
deh\}é?_s}' AfpaAdtus DIERRPARTo &I rbMl dlcdiepresea ydry Hydrdgel. dFhd kydrogel

reduced pressure delivery apparatus 991, the,

absort@daeréa% fallowipg dglivsry & thedispug site 93llowang xransiop #f the reduced
presﬁfr@ ﬁélWe‘f'y QSH:X&E Yol URgI A8SheF &dﬁéé&éﬁ‘é%é AQivery &i5Hardth£991 may be.

IS percutaneousl ui d to a tissue site
madg ﬁ'sm Pﬂ@tmpawgp math@aldmgdpol\)w&&leys 2lyeab thatgrpangs at the tissue site 993

whef) E:)?f ?ﬁfﬁ‘r loﬂlj) rﬂéa&tﬂﬁ ? eat itlfllaééﬁ)tlgégl% ; n'dﬂn t, & Bémpressed

reduce:ﬂpnesmhr@ ddswy epphratuy 99yrrtautbs dgligergd do ﬂ@dusé'e&jsﬂe 993 in a dissolvable
nmng)e§§ure delivery apparatus 991 along the guide wire
5 the reduced pressure delivery apparatus 991 may
be Refarag taFIG 27, hireduced pressurd delivery ay$tomv 1941 @ocerdingue an

atj,on of educed [ u i u . .
e 38t BBl GUF B BOBLS Robl SR BILESAUEE o savins o i
end 43 thantinserteddhrougina tissuerofrai fatiknk tdelccass ayxssudmtedwﬂ‘o'n Jhe tissue

site fflomeninerin it D2 Bl e Geroled YisnsmuPleil € Gy o

alterASNPI L8 SOl DAF bk icfrated by digsettidn, \iﬁcﬂudmg ftheﬂil‘is&lcﬁsﬁ techniques described
foamis used as the reduced pressure delivery

herelyhar at us 991, a bioconpati bl e, sol ubl e adhesi ve may

be FanBviOplhserhdift of BRMdistarend 4B GHRiA OV Sid 1629 adjaceht the tissue site
arrival at the tissue site, bodily fluids or other

1025, jaginjectable; pexrable; or fonpble Friupediprestirp Aeliery apRasatng 4035 is
deliverQfth? ik Hthe HiinyR1d @ﬁxv%%hﬁl%h 621 & the\Msiiek difee 029 2Mhk Peduced

expand 1hto contact with the tissue site.
pressyre delivery wppgratusHO3p @gﬁj‘@rgglymxgggm%ﬂowable state during delivery to the

tissue site, and then, after arrival forms a plurality of flow channels for distribution of reduced

pressure or fluids. In some cases, the flowable material may harden into a solid state after

arrival at the tissue site, either through a drying process, a curing process, or other chemical or
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delivery apparatus 991 may be fornmed froma

conpressed, dry hydrogel. The hydrogel absorbs
waorpiostiensel f ol | owi ng delivery to the tissue sitBCP882007/006648

al | ow ng expansi on of the reduced pressure delivery

apparatus 991. Still another reduced pressure delivery

apparatus 991 may be made from a thernpactive nateri al

(e.g. polyethylene glycol) that expands at the tissue

site 993 when exposed to the body heat of the patient.

In still another enbodi nent, a conpressed reduced

physRiaPfeabti¢h. AR dthér gasép ey ﬂ’d%l@ﬁﬂitdﬁé}/ mhag fokeh a \feara dn-situ following
the tissue site 993 in a dissol vabl e, ne

deliveef tothe ﬁ@sqe@xtpi gtill pgher materinls By St inage Olglfq Salte N the tissue site
102534t s6Mhd0da 1)1@5199 rofifldev EfanAsts SHHRIVEBRS re.‘df.xcéchgreﬁ.ﬁﬁé .€The amount of

i nvention i ncludés a mani fold delivery tube

redu¢eahprespuce dliveny apnagetup i3 drdivered tp Hagtissuei site } G ymay be enough to
parti%l!lf‘é ngllﬁlet%l)pgg éﬁﬂg‘)’,‘hﬁr?g? g‘gé g&‘\‘,‘g,é%ﬂfg%%é Bﬁ&&f appakifs 1035 may
inclugls asprctst aftboth & manifebdiantl @scaffoldsr Asle fmapifold; the reduced pressure

al ter nat iV t
e TGP s B0 oS of 8 0ol SUSTER e formed i
matenial afteridetivalyao elendid d029.h&helpstealor epeh delld Sominumiicate ath one

aort) Bt a5 of h b s et e o sy s

distribatd reahdedagpsbusd 1thd Oissueisite d025.v Ak adcafiisldjuhb rédieed pressure delivery

mani f ol d delive tube 1021 to the tissue sit
appata{us } Qs rﬁ?%@%h]?éﬂ STVGEASA %%ﬁ%? tg5en geSaidhin Whith new tissue

may Rgf&ferably exists in a flowable state during dellvery
to_the tissue site, and then, after arrival

pl I 2nq embediment sherednrrd Rressyre dgLVEry, aRpaFabEs Ll S TagY) e’é&lde

pora?TH Suth §s PI"aCi bybﬁér sdIf3 tBAME: &ideButed thRubhoWalidquid or viscous gel.
terial harden into a solid state after arrival

Aftepthetlignid orsvsta@otgugebls deliversd t thedisge sitedt 025 niheppajerialconfprms to the
vmdcl%ﬁb g.ﬁd HA&rey in (*ngx\E/mvaa%h ellcﬂquitepgoqttMé 'I\Fa 1 [pB &hd @8solve in the

er cases, [e material oam
presenn:e&lfbudlﬂy) ﬂhimilcaymgaa swwetvmh h@erctormgedszom. oSflpwichannels.

er nater -I St St
Red\fce Dressirean d%;’g.un% esxtveﬁefi t?] ave a p anne % 1@& v@%x#&ledevelops the
tissue Ig&rmfimo fherpode.d ofuthe redipcedpresanle delessy apzparathse le.‘mmnti then

.of re re deliv ratus I|v .
ultingagely FEPIECES 1BE FOREEL isSiure SN BP BRI 1R f fdrdGE60 n s
pameﬁllﬁpé)éﬁ:@ély the r¢duicBe presiidte HORery l'ibﬁarmﬁd 003351 smfﬁ?ﬂoﬁly asa

eliver ara 0 |nc ude aspects o oth a
ma”’%ﬁﬂr PB‘I%S% sa‘:ag’g’iﬁ %EI“GW fold, the reduced
pr ﬁsﬁw@eﬂ&ﬁbmnﬁﬂﬁ%@m& plébaﬁrel d&ﬁbb@&%p&aﬁistlmblxi ¥n alginate
pores or open cel |'s that may be fo

d
mlxqéam AP rat mepnere begds. yTheparpaens or gealspoay %@gﬁﬁv%%local body

fluid3/R? 'B%' Qﬁiéaﬁoﬁﬁmﬂl& PufdsVieliVer@B®o Heabised ;ﬁ'ék@ﬁl%b:\éhvery apparatus
creating a plurality of flow channels. The fl ow

103%at4he: tnssslearte fieHewing digselutionnf the BerAReNstaE beadsy thespaces previously
occx@e by & 5 fageh€of béalﬁk' BeIhevdide that 4% xﬂte%ﬂﬁé&é@mﬁl@her voids to

ssure Ivery apparatus 10 I's
formbthe flosochraptls vethin sher n@égced@ressgmxwawyeap@p@ﬁISaMS

W t'[ﬂ' r&sg\@f S&ag&\g th 'c§esa9eeﬂ5®)éh%x{%ﬂ' in a material is effective, but it also forms

pores and flow channels that are limited in size to approximately the particle size of the

selected poragen. Instead of poragens, a chemical reaction may be used to create larger pores
due to the formation of gaseous by-products. For example, in one embodiment, a flowable

material may be delivered to the tissue site 1025 that contains sodium bicarbonate and citric
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I n one enbodi ment, the reduced pressure delivery
apparatus 1035 may i ncl ude poragens such as NaC or
wordenosal ts that are distributed throughout apdT/4siod7/006648

or viscous gel. After the liquid or viscous gel is
delivered to the tissue site 1025, the materi al
confornms to the void 1029 and then cures into a solid
mass. The wat er-sol ubl e NaC poragens dissolve in the
presence of bodily fluids leaving a structure with
i nterconnected pores, or flow channels. Reduced

acid particfd/(Bo-Bdichiorhétric Aniotintbahay be astd).0As e fldwable material forms a
channel s. new the tissue

els.  As i.gsue devel ops,. r QWS .
T N T R DR —
bicarBBRAE 3hd $hel &R acid) dThéRBulting ickoa|dioXi@PpaaRsticleethat are produced

reduced pressure delivery apparatus 1035 as i

creatgderearipare and flony ehapapls thrgpehout thersucedirgss ixgry apparatus 1035
than %c%ﬁ%‘é? réigﬂng\b%rﬁbri’é?:ﬂ%s%Bﬁﬁiolp 35 serves not only as a
mani d, bu

~al'so as a scaffold for new tissue L.
gr e kransformatinmefithe rsluaedipriessure Aelivesyiapragatps £33 frem a liquid or
. delj i s i pat - : . ith
wscdf it o 38807A 5l B 5300 1 S M, h0action i
bodilji Beidk,whemligal$ orathetmubistandesidglivered boythe tissugesiteo Fdie teansformation

ot her fluids .deliver.ed t he r .
may glsbrdpais, %, g i RE Sedclyt ffmbBRtE B Lhitoiment, the reduced
pres$liré a_eﬂm:iy @pparhtuk h03d Py r&gllifﬂsd by sdlectily, bibxlgeoxgpbig asicrospheres made

r evi.ous ccupi e t he poragens pr beads becane -
from Ay RioresatbablePolpel, s TBETERRGIT AeSHHErddn 4SO MEOR sppining a
photbﬁﬂtieftbfﬂhtﬁé"lg%ﬂf@kg}hﬁhhﬁﬁgﬁn?tbﬁalrsﬁdlu ﬁﬁﬂ)tramxeaﬁ:w:c&l, %iilella'ag,em gr

appar at us . e use of porggens to crea ow,
polyethiiemeiedy ol withpholiraive grapse A JRicTosphers EeLmugue js fposed to

light¥8F & BridNPerid PO i@ i Pirfiallyérosink the H%dr@ﬂeli andSin&fobilze the hydrogel
approxinmately the particle_ size of e sel ected

on thegnicgaspherass g @xerss solnHgR icdraned ang; the micrasphercsfrnipn dried. The
miclggpﬁé?@sdargg?ﬁ&&@& & thetig&le d?t@rb?ex?}eék'ﬁoﬂ 6r ﬁ&ﬁin%oiﬂ'&afo'll@?/ixiga delivery, the

Seous roducts. For exanp in one enbodi nent,

mixtureosksbrhs meistire, aind tee hysisogrl cpatingdepcomes hidrateds (Jhegnixgure is then

. . i RS i ity j
agaif Hosel1 3 AL LR erIAALINE GRINBRARE Aing R 8 flow
charmnbls. fThewatsstinked midredpheres tencsefvesan aonanifild to deliver reduced pressure
bodi |l v .f1 uids will initdat id- ion
to g dihudlsle S st RO RS sRlndle dpRE: pROGR. O1
Thén additibh ite theqaededingdintbadilmenta slegaibed beren, thratedace pressure
. produced cr. e | arger re and fI channel . . e e s
aelifeey BHEATBUS 1D Re MY RS GO SR et g digaithout limitation
calci_lgr%i%ﬁh&é@hﬂtfet anhgkm%?ﬁtethélmgagemr?ywm eduﬁﬁblhuﬁmmal that is
e transfqormatjon of. the reduced. pressure deliyer
capailpot bt AGYSEEd PORS HSTFGUF 8 By P GLh ol Bt A Ty,
suspefdibAl, dlotRer TRAEbIAMaREal dridig eaRAbldYf fobnidgaftkipss 6w paths in fluid
light, or a reaction with bodily fluids, ¢chem cals, or .
compisation yuthste SsurcTte, e flompble mateniabimay it inglude particulate

solids!, SH £YERE, What ARY caphbIe &%%ﬂ%ﬁu@ﬁgﬂ the mBalfoldddivery tube 1021 if
reactive conponents. In one enbodi ment, the reduce

the prietlaiesolias arp Srificingkysmalkin piEssMateriisshat arg dgljvered to the tissue site
i elvabie | m&%& | [-gapher es made from any
magll or esor gg‘}% pol yner. e mcrospheres are dispersed _

i n 4 proviguslydesaibted the meduged pressure delivery apparatus 1035 may injected or
poured directly into the void 1029 adjacent the tissue site 1025. Referring to FIG. 27A, the
manifold delivery tube 1021 may include an impermeable or semi-permeable membrane 1051

at the distal end 1043 of the manifold delivery tube 1021. The membrane 1051 includes an
29
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photoinitiator and a hydrogel -form ng material such as
hyal uroni ¢ acid, collagen, or polyethylene glycol wth
w@bmtaeaact i ve groups. The mi crosphere-gel m Xeadr/ES1087/006648

exposed to light for a brief period of tine to

partially crosslink the hydrogel and i mobilize the

hydrogel on the m crospheres. The excess solution is

drai ned, and the m crospheres are then dried. The

m crospheres are delivered to the tissue site by

I njection or pouring, and follow ng delivery, the
innef8p4te! 1 €5 thapflbilyedminunhizated Rdtht zhsz:chg{dhrp gﬂhem bes7 atgiched to the

g S R R B3 B BERTE e st 105

over Rlghidd Wir¥ 1061.f | ow channel's. The crossl i nked
m crospheres then serve as a manifold tqQ deliver

r edhe eadlupedRresTUEe delivany appasatys 1933 may by Tnjectgd 86 Poed through the

secoﬁirﬁ;' f@héh i@S’Plrocmﬂtfé AR sph&SHIB sHTaNd erxdb‘ﬂa:ﬁdﬂﬁtl' Q% the fluid or gel
the” precedi n odi nents descri bed herein,

fills ﬂrsanmbraps: é@ghrtbe ambi@reyl 0 sxpandsdo fidahe Nayi HB%&&E that the
mem'fbi' i @Jﬂt&?ctt YuifH thl ﬁ?esl'OZS NAlsYR REMMrddROM5 1 expands, the

fion calcl um phosphate, collagen, alginate,
membeddewwsl anayobe ased totdl‘rmct@c:ldntr@aaléwsumwpr renathg tissue site 1025.

C ag_l,%bl eqﬁ{s&, 1 gnﬁ%errgajeé ern?ag' t% t%Ml%ﬁﬁu* ﬁa}ﬁfmﬁla}ﬁ r@lﬁo@ed, leavmg behind

pas suspensi on,
the r@dthﬁﬂ pf‘ésemlﬂeﬁv@t&plpaatusaIIMS i cmap:ab:hm thie tissuensitegl 025

ncULA08) e FSHRAE T B B 301 BB by ggssotes

the ;ﬁ?@srehbéiélf Bddlyslidsler bistehipaibldssldants tﬁaatnagrbe detipedetl ¢o tife membrane
V\nngthrouhthe mani f ol d .de |ver ubfsh021|f t.he Th
1051pa‘nftﬂiec@F@Péa"§ 054 ds spra-pesmeplle 5} mpy gemain in situ. The

senuﬁﬁérﬁkhﬁlle $ndhbrané! 65 ﬁﬁhd\yﬁécﬁﬁﬁnhﬂxchﬁkﬁl &f eduedyirkfutdand possibly other
owabl e state may polynerize or gel in-situ. As

ﬂmdpﬂ%ﬂiedlﬁéll‘ys%k@rﬁ bed, the reduced pressure delivery
R@fe@hgé iolgﬁ? 2(;@33 nhdth&F | P G adRHERAing aredhded prédstre tissue

he voi acent the tissue site 1025. Referri n%h
treatnmnﬁoca tissHA site h@hmn iaf bl kf shegicalby ipsertipg araanifoldy gdjacent the tissue

snte ﬂf?ecélﬁl%?ql ab@%@ﬁ%gﬁgog#ro%%ﬂhn&) %{té‘&ﬁ% §E$A\}gé)§gtﬁl}gﬂg§& to create a

plurdl @9 of fishechapndds hetvet0 Shie proisictioess Ehei marifold psipesitig®d at 1119 such

o s o UL S B BRBAEY L UE 1 91, st

presmm isf applied dhrough thetmiye fald Mthesusgua gied to the t i ssue

e ReGERnE DED 22 8 Meled 1A ofcidpipbleFink BHPOIGAREERSH osne

treathithOtégtiésne sﬁéﬁﬁdhﬁtﬁ:&ﬁt IM’BSpbr&ﬁ&Yeohﬁlyfmidmﬁg‘le nianifeld adjacent the
space 1055 e ne ane 51. . As the fluid,or .gel .
tissugisite.s The manifilst may in BIREAGPRiRIoDL Xiggfian 0  flexible

barrikt td crefve a\@hﬁhﬂ;oaﬁﬂ@whaﬁxﬁestb&xb@eme’p@e@drﬁ lAﬂtematlvely, the

cont act with the tissue site 1025. f he menbr

anifglhmay il ceflptar m%héweesphﬁaytmf flrse ghange{f e the cellular

matéi‘ﬁqi' Nlt@ﬂﬁlnvéllysﬁié%ﬁgfcﬂ& &l Rfofed frbx'?:%ntxhﬁ:%%le%ﬁ;%urable material
meibr ane 1051, if i mper meabl e

that pﬂﬂ@n&vewdlty the tissue site andiformsgpiral xweqf\ﬂqm clbmiekrdiﬂeh arriving at the
tissue RS A 1816 38 hiniBld ¥ HoYiiBRRAGRD War b FTedkt'a fOHBOAGE the flow
W the tissue site .
channels are in fluid communication with the tissue site. A reduced pressure is applied to the
tissue site through the manifold at 1223.
Referring to FIG. 30, a method 1311 of administering a reduced pressure tissue

treatment to a tissue site includes at 1315 percutaneously inserting a tube having a passageway
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Alternatively, the nenbrane 105 1 may be made from a

di ssol vabl e material that dissolves in the presence of
whoaiiyespl ui ds or bi oconpati bl e sol vents that PEl/URBE07/006648

delivered to the nenbrane 1051. If the nenbrane 1051

IS sem -perneabl e, the nenbrane 1051 may remain in

situ. The sem - perneabl e nenbrane 1051 all ows

comuni cation of reduced pressure and possibly other

fluids to the tissue site 1025. Referring to FIG 28,

a method 1111 of adm nistering a reduced pressure

throdgh%Sti@ub beapaReH: 1 lade hidissalendiof ¢hd tube udjesemthelﬂskﬁe site. At1319,a
surg |cal!e‘¥ inserting a manifold ;*acent t t?‘
ballogntagsociated yrithithe fube faay; brinflated ip gisseq) tispu Grert i gsue site,

thcre%?uc $inB% J(ﬁ&’ ”]A@lﬁi?’ﬁ' RAB A4 ddivetcd thfcteh thepassageway. The
urali Cy | ow ¢ annel s between the prohectl Qns.,
B

mam‘fwg m@mn(cmdg g ;gmfgbg{ of prpiegtians extending fro mpleat{amer 1o create a
plurdtlﬁgﬁf ﬂgwpc%ahh%ig b&k:ekli‘ %egﬁrej 2RbAON&1t@hEiVely, GROKAGIH oM thhy include

I'ssue si reduced pressure is
cellmmatedahﬂwm@plmaéﬂymﬁﬂbwl obannels within the gellulay material. Alternatively,

Ref ﬁ)&é gx% an {Er%%?edor%o]rﬂ'alﬁg AT sk ﬂ'denﬂ'e?ed to the

res ure |ssue atissue sit
nssue Bité asldescaibed greviquslycwitla m’embcytq Fi$e 271 Adeanamafold al mbsitioned in the

.,ad] nt .the tissue site. ' . .
void af Jﬁ?gf P tg?t R IGLAP prion of eefrlﬂ‘l”r(f ga:f’lregsmﬁgx? P{eli)?l %éqrgmﬁmcatlon with
the tisiid $its. Av1331earaluaedpresaire isyappﬂxeﬂ to theaisaumnsitesthiveigheeimanifold

) rojectionsg, Alternativel tlhe mani f ol d may
V‘aqrﬁ&’ resrutavens EF Pé?“%gﬁhﬂe YR 188ty of flow

chpepgtifig 6 FIGB 1L BendtRéd VA BIr of @in€ihi s@dring Al regiicedtprysslise tissue
the manifold may be formed from an |nlgectable or

treatment i HSHESHP P&lluqeﬁ at 1415 przpytgusouglyipserting @ fube having g passageway
thro@%}{jt &%u@%f% patibf@b| Ipla)ee Qfdléthloéﬂdqtfanaﬁib% adfabet the fissuk RBe. At 1423,a
a

é e tissue site. 219, the manifold is
manifolsi is idglivered eh,rhughwﬁr@ passaaewaasq thy tisyer sitgvighin ap dmpgrapgable sheath,

the iﬁlﬁéﬂﬂ%@ | Mmihqv fo LA gﬁ@ ét@&‘td"é hgt tdiactd pred&ire less than an

pressur to the tissue site
ambieint pregbure bé themhueathl d\tdd212he shmln @rmphhgect t© ptacg thgmanifold in contact

with{TRE ROt AL A9114301Y Qb SAPHAIGe Aol L RUpRI;EF RIS Gt thE Hihifold to the

tota TIsste sl te Tne
txssqaes[teut aneously inserting a tube having a

G BRI BICY TR fbh BdfalenBrifivetlih3 oBpfffisls1) gocording o

an eﬂn%odﬁn&lﬂ bff dzrprasmoivahtich ixchides hﬁotthdim:dmal)aP l]neostlmfsliﬁlﬁd for

to di.ssect. tissue, adj n ite ereb
oo RS i A PALSET a1 57 PR B bt 151
inchides QUsgdin bbﬁlqmama g@dahead portivani 26| dhesiem peitiodd 521 is elongated for

s b e S o0 5 SO O FLe Bl copimg 159 i

disph$ Rb@APHeisBM® portiohnA PréfeRbly istcbfstrRd b siftdred or vitrified
include cellular material having a plurality of flow

ceragpigsrRianealy Aleatvly.cuseliylanmareral esng PRFRUSTGhatactegistjc could be

dispb&&l 4}9&5& @Je@témokﬁnf 9{ Bﬁxgal tf' Gﬁﬂaﬂ' dhah&as 844 is@isposed within the
poura e materi al | S ivered to the tissue Slte

stermpporgien d 2 befi therhip ipwgieylsml h spet bakthe dlovpchanoels 1541 3x¢ain fluid
comg.mx}léa?oq vhﬁl @19 0}618 Qtuh@l%#e W)(gﬁgn&hoﬁ Port 1345 Ry ﬁiﬁﬁlg connected to

east on (0] annel s are in
the mmm 1534’1 thetport being configured for releasable connection to a reduced

pressure delivery tube 1551 and a reduced pressure delivery source 1553. The flow channels

1541 are used to deliver a reduced pressure to the porous coating 1535 and/or the bone

surrounding the hip prosthesis 1515 following implantation. The flow channels 1541 may
31
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the tissue site. At 1331, a reduced pressure is
applied to the tissue site through the manifold via a
WO edaaedopr essure del i very tube or any ot her deCT/US2097/006648

nmeans. Referring to FIG 31, a nethod 141 1 of
adm ni stering a reduced pressure tissue treatnment to a
tissue site includes at 1415 percutaneously inserting
a tube having a passageway through a tissue of a
patient to place a distal end of the tube adjacent the
tissue site. At 1423, a manifold is delivered through

inchids@ rasiaFagindiyie 1943 that fluiilyleormimumioatesiwith several lateral branch lines

i mper nmeabl e sheat the i mper nea S a h at, 1419. :
1547 SRGhCOIRHICAY; Widh the ROTOUS GoRRaE R el hlingsd 545 may be
oneﬂt&f"ﬂoﬁﬁh} W ieSRAinFE&RS UhE 1943 hd@lush£ad ih FRS. 324 3r may e oriented at

sheath is ruptured to place the manifold jn gonta

anglegi torthe main fosdercling 1343 /n altemativg reeihed fordigiibubne the reduced
pres&rrg ﬁﬁ:“.&%}g g?o@m%'a%lltow 139 %postﬂ%lsr@ﬁ‘d fiflrd the iflee spdce D the

ring to FIGS , . a reduced pressure

prosﬁresns wethya eqlpdardpraferably opesel) matrgial thapis capphleofBuidly s

t he. es an orthopedic hip
com%‘r’m%cgggé“ﬁ&'ltbgég orsgpaetFo acﬂlé(ég the existing fenoral
he Rdferfing nicrespecifidallyad F&Gp3a3 |hem prosfﬂeas HiSpS praysfurtheri igclude a

secoig QM‘S{@*&F Malﬁgx}%m&ﬁgi an g{no h]feﬁq B g&e\}rrc?@a fluid to the

porov Ebdtihgdl 33smdgs tHEBSher sﬁmrasaddmg th?e hrbqfrbsthésxi lfel 5t erherfluid could

0r oug coatin 535.i,s disp rou
e i BB SR SR ORSH ER Aot s
agend, Hri¥afitn Pluids) ElidrhicStly §<§tfv@ Fluids, of mrsebmk: fluid. If it is desired to introduce

A'ternatively, a cell r eria g
multiplg flidsdpithe pencumoyney dhfg%aﬁas il AERLPE paths of uid
comﬁﬁﬁﬁdaﬁﬂn iy pralided. Af connedidn o 8363 it Phddly SopthezRAIBahe flow

hin the stem portion 1521 of the hip prosthesis
cha:msl_ssl 56 cthetnost | 363 deingopnéigureddpsreleasablg cannegtipn ¢ g fluid delivery

mbaﬁ%‘f’f‘éﬂh %Eﬁlh@ Bel‘%éfg Zétli}?g @?73) UPLEAGH Bl P56 lAnﬁy 1nclude a main

connection port uidly connected to flo
feedehbman £583 msﬂﬂwdtm@mnmcwes ngﬂ\cscmrablateg@l branch lines 1585 which

mrmeﬂlge! q qgg’%[ r%u§ arh gq 535! q4d ?ﬁgxgpﬁx%ﬁa&' flﬁesdﬁiiiSVrﬁé%%e. oriented

PY re ressure I'Very source
normilao mmmmumenssa aarlhxstxated in §1Ge33, we may heauntientad at angles to

e porous coating 1535 and/or the bone
the‘g %ﬁ"#&ll Eg hi p prosthesis 1515 fol | owi ng

l ﬁ'ﬂflﬁlﬂeﬁbe@mf rédecetl lposysurs ao el &'sﬂﬂﬁﬂamﬁyf flowwhenmelstbi41 and the
f eed

1543 tha dl
actiesgy of e fiaier e sranbrorlinenl BSY FRpRIE kR A Ar assomelished by
sepathtt fubids eummummm:é&?iﬁerﬂme 185 Easd flbidadetiRetyi tabs 1571.

1545 nay be ori en 0 to the in feeder ljne
Altepaiyelya it re S1ving BRHUAE Riresns 83 deTibiagBAcIGTY BefFiacay be used to
sepa?ﬁlg leScdrmuiRati®h Eatﬁ? esteteliverity the 4educhd pAdshee Aad kheefluid. It should
nmet hod for distributing the reduced pressure_includes

furthgr beingtadcthat whille 8P Prefrrmdde PrRYA(E Separrie paths Pﬁﬂurdrremmwucatwn
w1tHu'i] e luﬁ B?&s@hé&fs i9Ns, %%&m&‘aﬁtﬁ%ftﬂb\ﬁ chéirlel P41 could be used to

preferab % open- cel material that is capable

dehrerrlho@h theas leE%ﬁSPWgﬁﬂdrth% fluideto s bane sugraundigs Ilseblp prosthesis 1515.
ffgsr %0%{19&(%5&&%&' ;%fgr%hé(n bfreh&Ed piossutll 1 BOne EisffePrSmotes and

speeds the growth of new bone tissue. By using the hip prosthesis 1515 as a manifold to
deliver reduced pressure to the area of bone surrounding the hip prosthesis, recovery of the

femur 1517 is faster, and the hip prosthesis 1515 integrates more successfully with the bone.
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second plurality of flow channels 1561 within the stem
portion 1521 to provide a fluid to the porous coating
wQa3®3/1665d1 or t he bone surroundi ng the hip prosp¢EEER07/006648
1515. The fluid could include filtered air or other
gases, antibacterial agents, antiviral agents,
cell-growth pronotion agents, irrigation fluids,
chem cally active fluids, or any other fluid. If it is
desired to introduce nultiple fluids to the bone
surroundi ng the hip prosthesis 1515, additional paths
Providfing thé! s@cdiﬂl'ﬁmﬁﬂlﬁ}aéf fow chanreds 16dub denlt thé bone mmttundmg the hip
ort 1565 is fI ected to.the f|OMICh
prosthctia 13 Phanpsor s e gudes s seeerion of BV Hgpe AR B dappipsthesis.
COPRESingThd sppichiioh 6f Qﬁhéé@ryssh%&@ﬁlhélﬂﬁ proétherisl1515 for a

delivery source 1573. The fl ow _channel s 156

selectedcamelint of fimen thegadged pressuresistiveryfubg |37 1and flui fluidl delivery tube 1571
may &gm&m&&sﬁ%&ﬁb é&%@&t’én p&tLr s, Ps6oala deirldoed ﬁ%ﬁf’the patient’s

conmuni cate wth the porous coating 1535.
bodyl, pteferablybwithmsit alsurge@llyaasas\wpmewft ehheeomsetien b'tft'}'een the

com&&?on,rgﬁdr% lfﬁgd% édﬂetp Q§5 1 lllﬁatn'i%{aﬁedat E&h@ eﬁsable

orie es t’o 't eeder |ne
conn&&tidh thatis eﬁettlumd)bycaj)p}yengweabnpﬂmggmed tensile fore¢ tasthe tubes 1551,

1571IOI u a:o'&f t[xﬁgﬂég{g‘%n 2 515 Ajfé‘f-‘nlattf't‘rgfg/f h{%lcoﬁﬁé 8 H%Irtgflﬂs 1565 may

ura oW C
be blﬂaﬁeﬁ;&rﬂﬁbk dtehacmnw ingheprebance e acladsted flublsor &helhwals such that release

redquc r ure dellver tube 1551 and fl.uid deliyer
of th. ik 157 1521 oo o8 PRUBRgA by SRRSO B RGP PO 1545, 1865 to he
fluid| ¢ PREHIAS TREEIEDESS PNV alaylatsotey xﬁadlb from disiottserbable material that
separate the communi cation %fths f §§ﬂﬁean

t he
dissofeeh e prEad af Bima ea ap pectyart moterial bt fiesplycsipas Piggence of

pm,&ggpg,éﬁ@&meeshﬁstmepreferred to prow de separ ate
pat hs of fluid communication within the hip prost

157The redweed pressurp delivary sguret 193 hmay I‘?Sr?ﬁ@t‘%edl%%i‘ ¢ thn Rptient's body
and %@m‘é?@&i q'@élﬂc\éﬁ prdiehde &h@et&%?ﬁﬂb@ﬁﬁb‘éﬁeéﬁ&d 5?sgure to the hip

bone "surroundi ng the hip prosthesis
prosthesipd 815 oAétleyladeelarthbeeﬂuca@ prassureidglivesy spuiged 883 may be implanted

wnhﬂ{t%% z;% C‘oo{&?”&tﬁe&% ;B%aﬂf m&g ﬁl{}g ﬁﬁﬁfé@ 1575, 9I£%Qnt of the

one usi n pr OSt esl s
reduces] pressune ﬂeiivcbry soudted liéérwnbmuhe gatient's bade ehmm&tes tac eaed fora

perc&nf'%%ebqou@q‘lusiéI géﬁ‘ ?'gét? ﬁrr)ﬁlaﬁ)teg 't?cﬁ.\tcgcﬁ ?l'e§8urr% g?lg\yeg' éo%i é553 may be a
tradxtmmﬂgmatpemam rope&bb{:@nméa’;lhdl 1o thietflow t:tanbdnelwt .0helpnopp may be

econd allt ha ne S 156
pow BV ARG o, P ER BRRE" e v oA pf AF externa
battegyl Qﬁ@&ﬁélb&m@zﬂl}e&tﬁi pdi’dfutﬁlfeoilelw doanectal outhel ptulnp The pump may also be

rost he FoI th I ti
iy S35 A st 2B AR B389 irutates s

thm@g{ﬁ@tm,dva{mag 1gﬁ1tn5|m the reduced pressure delivery
tube 1551 and fluid del i very. tu&e 1571

di $¥eilsenly dke stemmortien B radihead ppgiond! 5%%5%"1‘?}8?%1&““ 1515 are

1llusfr§t@9\ﬁ? #1665 030 4d¥e3 N3 Shelld B i6Y thaPthe ffRWAERn¥ls laR@ Wieads for
surgi cal | y-i nvasj ve procedure. The caonnection between

applying rednned msgwemmestrqmsm deseribegrherein souldihecapplied to any component
of tht ?le} 8{&;at S 1@ 15780 el)lllt)ﬁcé %l)ﬂ@%@r R0 qglh@iﬂ#fb@éxahﬁﬂe the

by applying an axially-oriented tensil
acetfhplarecupo t he t ubes 1551,

Referring to FIG. 34, a method 1611 for repairing a joint of a patient includes at 1615
implanting a prosthesis within a bone adjacent the joint. The prosthesis could be a hip

prosthesis as described above or any other prosthesis that assists in restoring mobility to the
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1571 on the outside of the patient's body.
Alternatively, the connection ports 1545, 1565 nay be
wheerasspbabl e or di ssol vable in the presence PET/US2007/006648
sel ected fluids or chem cals such that rel ease of the
tubes 1551, 1571 may be obtai ned by exposing the
connection ports 1545, 1565 to the fluid or chemcal.
The tubes 1551, 1571 nay al so be made from a
bi oresorbabl e material that dissolves over a period of
time or an activated material that dissolves in the
joint RF #xcpHiRnOf Tike prasthesis hﬁ:lludéh aplwralityasf fltvh eliammelscbafigered to fluidly

The. reduced press [ source 155
compppiFr G ToedIoRe. AtdOLoA torced TR e APRIRb Abehone fhrough the
plurzﬂi?y%of ﬁéwaénmem&o@bseuﬁﬁegﬁmﬁomﬁé i;rds(heldisl i ver

reduced pressure to the hjp ﬁfrosthe |s 1515

Al Referang tpah 5. 351nd 36¢a sestpcpd Bressire dgltysry apparatys 1 2L according to
an elﬁﬁgtﬁrr{éﬁy ofife 'p%k%@é’nﬁ@nﬁhélﬁdé% dratdpeaic f&aﬁ@ﬁ‘ )ﬂevnce 1715 for

el ther on-board or near the hip prosthesis
secushg g doned 7bf of matre@@u@é inchidss sdrectuael? b%?yotéamecf%ct 1 g orthopedic
ﬁxati’gnt cba'vp:e 85 9 15 F189Y38hhdsE gst f?la{gﬁvﬁffg lfu9€[ht§‘ of passages
Fcu aneous connectlon | ant ed reduce

172 1pﬁoe amtmngem vehqp&dcmﬁmmmglcndy lb@o ﬁxethoaq 171 dmath screws 1725,
a f

pms,ptgrﬁ% or.lxh er Heré’y Rk%or%g%eb%giég g;ﬁ %e 1§>Wts%h?xpggmace of the

or&dpﬁﬂicﬁﬂibtﬁdn\detrhie 1171 b ¢hap i toesohtactthe rba;te ﬂ)él ‘ho¥ke paroby caating is

L EEINC TH Y MR ST A I ————

mateabRavifg gmro\ae Bhathétefistic/cduyd be dRpodeddetwedndhe bmet 117 and the

orthc?n%'piﬁé# ioR el iy d o R Ao s 741 1 fi<pStedavithin the

rthée@lB fitfonUevice Ay 1886cHBackhp Plol eHanaéld 1701 ateia ﬂihd)commumcatxon
prosthesis 1515 are illustrated in FIGS, 32 and 33, how

Wlthéh‘?)ﬂ‘l’f@“% EOFIET 30 h A cannectiompprt b Amis fuidly soppested tohe
hanﬁplg l1i4 DGKE ?gﬂ%ﬁmﬁﬁﬁéﬂfeﬁ fbt %@cﬁdﬁ@tﬁ%ﬁﬁcé@eﬁﬁsh&e&hww tube

erein cou be applied to a‘y conponent of the
175 Ipanska teduted pressmre delivenosauaes 57530 ndhedlow channels; ls7§d| é‘fe used to deliver

a red,x_:?%é H%iglge icp{l'h gg)?&% o a#JK? 1 ?fe%%rlﬁ??#ntﬂé gﬁ%flﬁﬁﬁfn@ﬁ{g' tH8 oktRopedic
fixatigred§viget lllﬁdbwamgaﬁxalleme ﬂmrﬁmpﬁgﬁg fixagipn deviegil €15 to the bone

l71‘)éme’hgg ﬂ?\g cRQxﬂ% eSI S&gi u%m‘adej otgﬁg) fe%cﬂa? 1BE 9543 AR ﬁﬁ.&l@}‘ tSmmunicates

pros escri ove or any ot
withpeesraeteiral brivech laesil34%, which esmoniningtenwish e gorows coating 1735. The

thej o i ent. Jhe st he ' e . .
taterk i e 1 g b Sinto il oD B5AIE 2GR HATE7 as ittustrated in
FIG. GZﬂJ‘ﬁtlma(yaie&erntdﬂ dt haglbotethe Ataid feber ne Etilc et plteraativeemethod for

,S a to, t he bone, through..t he ural jt f flow .

AR O el g e B eh P tuibg & A8 Arlpohe Bt Firadi device, and

filli lfx@ i{rle §pdce ofltke or@%ﬁﬂ% faGtion géﬁdél GYE) we&lﬁbwgﬁreferablyfopen-cell)
|very appar at us accardin o an enbodi t o
qripd that éssféﬁ?glie o duidly sommunifabiog yiththe pervgiceayng Li32on

d eYihe %niaage”mé fkaL 8dvictd1 A 5Ha8ebd 4 iblat@és sLhoMxt ihg1G. 85\ar
i ncl udes fracture 1719 or other defect.

altereatméqogwéefq fogatioprdleyisgisueh asra ey, adracss %mtnowther device that
is used t&5tdbifie h Poftidt FHthe BaNE. "Bhfortldpedicifivatith dBAEE #9PSmay further be

fasteners used to attach prosthetic or other orthopedic devices or implanted tissues (e.g. bone
tissues or cartilage), provided that the fasteners include flow channels for delivering reduced
pressure to tissue adjacent to or surrounding the fasteners. Examples of these fasteners may

include pins, bolts, screws, or any other suitable fastener.
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1721 for anchoring the orthopedic fixation device 1715
to the bone 1717 with screws 1725, pins, bolts, or
wordenodsast eners. A porous coating 1735 nmay bePdi/EpmeE6648
on a surface of the orthopedic fixation device 1715
that is to contact the bone 1717. The porous coating
is preferably constructed fromsintered or vitrified
ceramcs or netal. Alternatively, a cellular nmaterial
havi ng porous characteristic could be di sposed between
the bone 1717 and the orthopedic fixation device 1715.
A Referfihg inorospdcifivallg ha RG] 356, ﬂddnhcmedlcsfpmed devichil@l5 may further

e LS LA SR LR A Bl i Rbie 171510

provRRIPASAG6 M pritols Sdating 1995 BAGLE R Hoae tsu&&ﬁﬁhﬂx@tlfd dtihdbydic fixation
connected to the flow channels 1741, the port beij

deviex iy uTl@oﬂ‘flé corldhinglons Bicred air ety @ases, eutihgeierial agents, antiviral

agenf’se kél‘l’ Smbtior agdifis, arrigaflbs Bdida! &&%ﬁ&ﬁl}dﬁﬂﬂvﬁ QE¥nts, or any other
sourc 175 The filow channels 1741 are used

fluidg df itiedesired o inteaduge mudtiple fuidsttp éhqobfrwsxrreeaéma ghe grghppedic

oA DA 80 i RSNy bR A connecion

port 1 765 si ﬁmdkysmmoectadi tosthe dlomhehaboels 1761, the powd 19 pheing configured for
chann 74 4
cone PR, OB TBY 8811 PR JTSE b33 00 i

17611hdy mowﬂmmanm‘wdnrdaied 728 ttinat tfluidlp coomsunicat¢s wigh $§@5al lateral

branch li.nes 1 ma Ll e r
orand ok b A T SR L1 e branctines
17853may ®€ ofielited oamalaithemain feeddrainet 1988 lag ilimimatellde ##G. 33, or may be
line 1743. altern t|ve hod for distributing the
orientgd;atang! ﬁrtegg%?‘@“! 'f‘fE §§ vi ding a hol | ow

or trie raeﬂv&%fowaidcemp&eymseo uﬁrfﬁstfpluaulﬂgoﬁmv@wlcnﬁﬁ{els 1741 and the
space of the orthopedic fixation device

deliveey piithgrfluigh tathersaenng Ripahiteed flgw fhannelss) g Ha%y e accomplished by

afRP | Qi dwenpardeivery tube 1771.
SeP coa?‘@ﬁgs%hS%ﬂéarﬂégng?t hopggﬁgéwgﬂ‘gﬂ deV|lgg 171€:5rytuye

Altetratizelyl atubedavisigonnltipte lamens asdessribed previsasiynhersinmay be used to
sepa%ﬁr féo)ﬁ%)hx? Qatfjtt Vﬁgh %ttﬁi& ge%\&gté%greg\ﬂg d Ple ﬂmd It should

or an vice to sta
furtt;co be motedohattvlvlalebo me:refemdaw pmmepaﬂatmhmf meducommumcanon
17 5 be f.as )
2 RBPpedis mElipm e LAREHR ARE LI bt AGH chamels 1741 could be
usedttbmue& l{oeh the rbdur&dtpresuseamrthe: Anid tbalgebonemd)anededhe orthopedic
& ﬁs the teners i nclude fl ow channels for
xa‘b%} ‘?)’é?q reduced pressure to tissue adjacent to or
surmhewsél bﬁGrthchedfoaﬁ)ta‘tmrdEsncEﬂa P hea nehifohkbwaleliasit xeda(resl pressure to
may j.ncl ude ts cre ther suitab
the JrER LM Aaear P geapalic Eian detiie, P13 sprels agg mpfires recovery of

the detédia gw ;bt:tl'fe: Bb;ww]gw ?lBMiv@cﬁﬁé ﬁib'fsleﬁ&}ﬂ ﬁl%fdlhyé ﬁf ﬂawl dhdﬁne’rls 1761 to
secon ur al | (0] ow channe WI I N

Comewerf@ffeﬁwés o sbs)imﬁ syrEQundang, the orthgp 16@?‘6%0%‘1?‘1“&1% li7 15 gmproves the

succE%ﬂ%@%oﬁ QRhiWDohd ReardRé bAKopAR: ﬂ)@zﬂﬁmsdérvfc@u ndi ng

ort hopedi ¢ fixation device 1715. The fluid could

. n&e&mng ito FiG e, aimethed 48 hlefor hgaling a 'afmq dedeqt of ppone includes at
181 ?ﬁﬁgﬁ@ thg%t)hé( hglﬁ% aﬁ%?tﬂb@edx& 3} lm&{ @%Mi& pl"l’f?:r@'tﬂo Bdic ﬁxatlon device
agents, at1on ulds,

1 rri chem Ca yactlve gen
inchates argluxahtyemf ﬂdm ichiannicts dispaised wathin e ortbopertic Gatien device. At 1819,

a recin'(lze& ppessure is appﬁletdQO tth (:“bo%%rh%fesckI {I{rgﬁlé}ldﬁlg %lllrgﬁty ftdqowgl'ga{.nﬁels

Referring to FIG. 38, a method 1911 for administering reduced pressure tissue

treatment to a tissue site includes at 1915 positioning a manifold having a plurality of flow
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fixation device 1715, additional paths of fluid
comruni cati on may be provided. A connection port 1765
WO 200711065081 y connected to the fl ow channel s 176RCT/URB07/006648

port 1765 being configured for connection to a fluid
delivery tube 1771 and a fluid delivery source 1773.
The flow channels 1761 may include a nmain feeder |ine
1783 that fluidly conmunicates with several |atera
branch |ines 1785, which communicate with the porous
coating 1735. The lateral branch Iines 1785 may be

chanf¥ls Sishetlarnedt a portidaeofMmi flowehamicld areén fldRBcasmunication with the

illustrated. in FIG. 33, be.or.iented at | e
tissug g, (b TrAHCRA PERSANE it PRRicd 3 4D 10 0hg istir s thipuph fhycly channels,
and aoﬂ&a%y Haute?ecl Skelg‘zs rt§ Tthaniddﬁ@Elté thr&fghftheNocithangdls 1741

del i ver luid to the second plurality
ochﬂemg:waﬂﬁe |3§ qmlbqﬁla%mbé’ora%mfﬁt@rmﬂer& PREARIBIRHES tissue
treau%\r it g 3&%&6 &te E@%Q?Q ﬁlg%kﬁﬁnﬂ@d FiSthYerdd % ﬂaﬁ%’olﬁr&éhvery tube

Ivery tube 1771. "Aiternatively, a tube having

adjaqtmt thiepissud sitee st 204 9defiuid iindaliveresthenmghthéymapifeldrdelivery tube to the
d

tlssue F ’h? ﬁ&ﬁf’ié gs;faé)i u(gfe e?gﬁcfﬁedjg < Pﬁqel'lﬁ]g{\@ﬁ}f anid becoming a solid

mamﬁchd lhladmgwplhmhtybef flow eﬁarldcést invfhiidl eommuingcagipp frathy the tissue site. A

RS8R 08 b SRR PR B e o

Inmuﬁﬂdra|lty of flow channels 1741 could be used to

e duce essure d the fluy,d,.t.o,the .

D oRE i RO A0 ARshehd Brearire dereriavstem 2191 5%tk a primary
mamﬁﬂﬁ 2911 5 BaiRg REAXGbIE wallt 1107 sdfrduiding & bbingdy Bloweptisbaged121. The

to dellver reduced pressure. to éh area ,of bone

flexilgyiplld 17118 SOBRGCARSIL O ok e A Lo P 2B oppipregsup delivery tube
2125a @néémé QS JfaROYRIuYedprebdiee 8a1vReY tubé D929 will REpibAREbe round in

717. Providing the second plurality of flow channels
crosa%@omx@m ¢ shapeof thegerimarypanifRld & 1 13, iy FosiiFaston may be other
than Pémctp@dﬂeFmBgﬁlgf 1n0F1G%e\4P% ahARah A #3GEN£6-48), a transition region

successfu eration of new bone near the orthopedlc
212915 peavided bmwp@ethemed@ﬁd ipregsure deliggry 3gbe @Zﬁeqnddbe mamayy manifold
211 5f Ol';he per%n gtgpoqg 81 F?In%%e %ﬁh?sﬁ\pqu goﬁ&?{eldq %ressure

one usi ng” an opedi C |on
dehv}’i'}etube Qh@@,anhnnecfted( ating nthdemicans suchlag d&ngxoxpinmramodqmgxfor
alterlfaalésr\évggtrrllggt glfgtigl! g%ggxg l,?(¥:ge )Jpébeé Sr’{gn}sgc;nlt gﬁ% rg,fluceg %Qgsl,lﬁ ndehve:ry tube
2125hiehieetatdadedipressungito theprimaryahatifold 211 5 d'ml difteihutidrsat or near the
" Referring to FIG 38, a nethod 191 1 for adm nistering
ssug Siificed pressure tissue treatment to a tissue site
| nA| bldﬁ& atpré;Qﬁﬁoﬁi fifeinibep D1 mlstBili’cbhé@Mthhﬁﬂie pPingary manifold to
east a portion

prev Soflepseasihe manHER 145 ndihes logkoss hihe Bxpes-Ray epssaee 2121

dum{é'kﬁi)p‘hb&wﬁoﬁﬂeﬂﬁced’%ré@dt& g6 oRE efbedRndr, AP Bldcﬁdgeﬂﬁrei&ikﬁm member
to the tissue site throgah t he rom;channeIs

2135mpay Be pplyalipneimsaiestionsold7 (speflS. Aldiseosst oa apnmgsﬁrface 2141 of
the fleRfbl€ WA 201573A8 lekteR8MB ihtoNHe pimatyFlow PassagsBIFD dn&%uier

for adm nistering reduced pressure tissue treatnent

to
embegdimient the blockagemreyrption memtpr 3135 mayibsa sipgla op mydtiple ridges 2145
dispé3ad offth&itiRPkdrelcd 2984 (38 IGEUSEand 41). In yet another embodiment, the

blockage prevention member 2135 may include a cellular material 2149 disposed within the

primary flow passage such as that illustrated in FIG. 47. The blockage prevention member
2135 may be any material or structure that is capable of being inserted within the flow passage
or that is capable of being integrally or otherwise attached to the flexible wall 2117. The
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adj acent the tissue site. At 2019 a fluid is delivered
through the manifold delivery tube to the tissue site.
wab@7fibespd i s capable of filling a void adj aceP€T/UR®07/006648
tissue site and becoming a solid manifold having a
plurality of flow channels in fluid comunication wth
the tissue site. A reduced pressure is applied at 2023
to the tissue site through the flow channels of the
solid manifold. Referring to FIGS. 40-48, a reduced
pressure delivery system?2 111 includes a primary
blocmalpfrgleelna& HRenky 2185 & dHletd precensadthl ddllhgsk sfithe Aexiblagall 2117,
pri mary fIOM/passage &@? The fl exjble wall g }17
while stilt alieneiogdbe lpwaot hids heiehihe z&m OY PRSYIBE 242

P ¢he ﬂéﬁbféewygi ¥7 fuHiRr ZbfiRies Siphal aPEthﬁ@s 0i53 ﬂﬁough the
reduce ressure delivery tube 2125 w il typi caI I
ﬂex,b,@mlzhf Tcthatsepmmunicatg Withthe prigeasy fiew Rassage 2d£ 1t eapertureleSS

allow Lédgg&y 1’3@@(@ Qbi5heed thihk Priffafy ﬁo&%&éa%@ 21y tcb@e 8ishfjuted to the

an ro . rectangular T1n FI'GS. "40-45 an
nssue sitangperures A1 $—‘:i may baselsetjvely pesitipradiarownd thg |caﬁwziez9nce of the

3421941 FHEBEHRGT A O OBUAC P il 51

aperlilim‘si thay be plbe&d famingtbe hdhe facieg ;hewnrlemgmsme; of heth.
ced ssure iver con
F RruEEPEhRe B8y s 125 ptdEdpy P EL f gt ebhihie 2161
havu@é hle A bhy Bhﬂetrfﬁﬁdlb&ghﬂédé@i ol thy pﬁma(l;geflbwdnabgage 2 121 to deliver
co- extrusion. The reduced pr r elivery t 2125
reclugi pioey Le ol PEMASY BOB Agsare ARl Ay serand Sartiniti2lBa 58 also be
provided th plrgdithé pribiaty A6wPaseige 2821 ahdithelfirsisdondait 2€61 Aith a fluid to
bl ockage pr.evention nberwé% i S 'i‘ Em?:l thIB_
Prevemor g?ﬁqlr‘éﬁ Blogkages srused BY pyawpd grudale E'a‘*;% f om the tissue

site. TR deBbsl onbliit 2188 PréfBthblyPineRidadat 184st bh€ ot @%Eiﬁoﬁé@jﬁoxnmate to at
passage 2121 during application of reduced pressu

least|qne i ghesprimpanrilow patsge Bl olcandhe ot keoeone ontlsafibe Figst ggnduit 2161.
makepe?n Blovs %&éc‘ﬂca‘ﬂfy t§'F 9040 8{354 B %1?%7 re(iﬁ@éﬁ ]ﬁkﬁmé"dghvery system

|spose on an | nner - sur ace of the flexible wal
21112the pecomnd conrduit ail%mamwlu@mmp}tmiwgnmta foraxsging éheznlz@ary flow

passéé%?’ﬁtalgﬁrthg ﬁps(t) gl) { %lrélh e\f/ﬂhQ Fl'g : | gé&gﬁ%ﬁ?ﬁpﬁ opposite the

be™ a S|n di spose
end attachbdta mdmecbpmﬁsamdiﬂm:ny (\tbeéllﬁft &8y M@pamds tl!!l)straﬂed in FIG. 40, it

L

and stliabiliny bf\fhe murgmg Yurfction: Pacfembly, alhe:kd sziace Bh‘fl is provided for between

e S0t DRyl Syl Bl R E5 o I IR e

21710511&@3' o a:cblilﬂﬂ_ﬁfb eﬂ;mmge Iﬂuikli deg‘ ﬂh@mﬁ@ pgﬁesst wlhi‘tmtheilps drive the
C e o0 erng 1 n ra se attach
purge od 1Eqy B pahary Hoy pepirisaieR agt mip St STPdriIgr
2 1355d Hlusipated IPFIG.eM&R tthé divitler &ﬁk b@petseasctﬁe blvekdgdesprbdntion member
117, while still allowngtheflowoffl

| ds,
213%. h%@qmrtaﬂé-lwt%ﬁhquer bifursa é&fepfﬂw floph gasspgs 1 lanto two
char{fdrs \3141317 aflb‘\% B&l’txdu@ﬁ bg&%ﬁoﬁlopﬁﬂ ﬁ ;1’! : nfnifeREZ £ 157 i€Sne of the

2155 th rougq | exi bl e wal | at conmuni cate

champpers beqpaas hlprke afl fl Purging isagableto resolyedhe plockageas 2155
Referring to FIGS. 49 and 50, a reduced pressure delivery system 2211 includes a

primary manifold 2215 that is integral to a reduced pressure delivery tube 2217. The reduced
pressure delivery tube 2217 includes a central lumen 2223 and a plurality of ancillary lumens
2225. While the ancillary lumens 2225 may used to measure pressure at or near the tissue site,

the ancillary lumens 2225 may further be used to purge the central lumen 2223 to prevent or
37



10

15

20

25

30

al  ow reduced pressure delivered to the primary fl ow

passage 2121 to be distributed to the tissue site.
wo\p@riiuses 2155 may be sel ectively positioned PE€DURINOT/006648

the circunference of the manifold 2 115 to

preferentially direct the delivery of vacuum For

exanple, in FIG 51, apertures nmay be placed facing

the bone, facing the overlying tissue, or both. The

reduced pressure delivery tube 2125 preferably

includes a first conduit 2161 having at |east one

resolOé‘ Bioekaéésu IA0bdrARY BEapcRthrés AN &opirhiicate MWithinhp aemag dumen 2223 to
to deliver reduced pressure to the &én%ﬁ 1 din FIG. 50,

dxstnpaestag gedneed preasuge delivered b thercentrahlumen Driohsdl bsfattd in

it is &Eﬁ\‘r’feﬁ €hht'tRe RhHrAFesd 398 1Ri0t ?’?ﬂéﬁaﬁé OV aRGNaANRmEAs 22291dAlso illustrated

Irst condurt 2161 w luid to prevent or
in FIGe §0 is/the bbunﬂcesgek cod of the roguasd presseseidelivery Anbe, gthigh creates a head

spacezg%%ldbc’er)% g %15(95[? t‘hP g.g&il h§ 8325 g téﬁ&ommdw bther materials

y 1nc east one out
werepo sngagerthel end oktheaeduced pmssmrsaigilvwéum‘ 22 Wedlﬁmgrﬁi’lpycatlon of

reducfedrpge TN ggeelg Za%%éi@er%ﬁl %onﬁh chme 18 Qﬁo%dr%?xg ?fm& fbe delivered to

erring nore specific
the cehtedh lushen @ap23.41, the reduced pressure delivery system

2 111 the secon nduit 2 nc| t
c ofifteraion, Me eyt rbishee delivelPi sl 213, B4 iy, 40-50 may be
appliEB Qirkttlpio £ fisudisite Z’drﬁﬁsmb!%ﬂnhﬁreﬂbeecbmdssni‘e tolthe fikseisktt.e The low-

wal | 2 117 o osite end attached to,re
profifs gt ok el p IR R 0o BB Jo TS S BT E DS pagliation and
remdval febhhigfés désl:nbeiﬁhé?éiﬁn Shfilady, theprigappinagifélae ney il be inserted

t he erX|bIe wal |l 2 117 may inprove the performance

surgigpldy.r el i abi lity of the purging function. Preferably, a
h eﬁ@ﬂéﬁ?? fo ?ﬁ ]5 1 ﬁleﬁfrﬁﬂér?%gmﬁfb‘ldﬁﬁtl\ﬁeﬂl 5 gy Gé RE&QFin&ddjunction

exib the end of the second

with aseeerdasy g@exfoldﬂ@@l h éa §1‘§p%1’o shosepondary sapifol} 232 lincludes a two-
|
v AR P k6L D IAESR 1 comact vt
boneftissue m%gmcmtiE&a&nde fracturet. Hehef primarygoandfold 221515 placed in contact
w1th§éer 6@5‘% l u?,:a:r]lettﬁe sec %E !:_\ag‘ﬁf céi\'/ %’ﬁ ts§%on %X&g@é géﬁﬁgshplaced on top of the
primasynmanaifdid-2 ld 6 auhé dlirsil laryeaie Thbis¢apndatygpanifdd 332 hallgws fluid
assa o two ch cont .
com 54850 ey B NN 211 A Db OB Y v

contﬁ‘(h debesen the osemessxtb Iand kecpramarypoargfald 2i 85.unabl e to

r e %\é%bbrh s{j:?:érll( e%effg%;@szgg%gﬁgéo%?ﬂa v ﬁaggm the secondary

maniFoid B2} toREmAialifl siw ISlldwiag completioa®fatdiced presade aeatment. Upon
pressure del |ver tube 2217 The reduc. ressur

complefipg 6F jpebrbbBssre FatisahdheprgaD, SREGIG 1535 s fgmgved from

betwekH fif lalrs OF tid Wekbhduiy mauiTeIswik Ritle dVid distuftance to the tissue site. In
ancillary lunens 2225 may used to neasure pr.essu

one gmpbediment.({he prigepemanifeld ayebeiRated Wi 2 mfé}a%uszz%@n% a hydrogel-

forrditig hl3RiriaP o eb%eqleﬁlevanlffoe@b&meﬁﬁwm%rsl umen 2223 to
prevent orresolve A plura of apertures

t
22The seenndani @améolﬂm#etal%ly wEYRSAg1a %iliel)é foppey tigsue growth. Asa
scaffol® thé Pé&)ﬁd&ﬂ%&%ggﬂ& %y Hecod edI6F 4E4sE gn@ihateli‘ﬁl selected from the

centra illTustrated in FIG 50,
groupredfpotylactictdeid, ppbeglmélptamdepolxemomonp,m@rhm@mbiwrate

polyﬂ?&rol | aalgrak u%f}%xc&%&gfxe poﬁlgrﬂ\[)eﬁérg q:tof)%hosphazenes polyurethanes,

collagen, hyaluronic acid, chitosan, hydroxyapatite, calcium phosphate, calcium sulfate,
calcium carbonate, bioglass, stainless steel, titanium, tantalum, allografts, and autografts.
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in FIG 50 is the countersunk end of the reduced

pressure delivery tube, which creates a head space
wQ2t/1syond t he end of the ancillary | unens 2PCBUS1007/006648

ti ssue, scaffolds, or other naterials were to engage

the end of the reduced pressure delivery tube 2217

during application of reduced pressure, the head space

2241 would continue to allow purging fluid to be

delivered to the central |unen 2223. In operation, the

reduced pressure delivery systens 2 111, 221 1 of

Fl Ghe péfgl@ﬁm;dob of tieppkdwatd piressateldeliveryaystess 2418 224 1 described

PG IR TN TERCR SUECT T "

manifoldtr¥a cdagiit aenvérnfg kb@cqaqfressmr;ﬁemts bistladges foanfoamthg that hinder
r enoval technlques descri [

er n Slm ly, the
the s IRBRSHiOr Ok FENGES REGSPUER, SEReSe bjasGades &PIGHI GOz as e pressure near
the tgﬁeeilfe' r@QcHeQ effhifibridh add@réds| 'oﬂ‘lﬁlﬂs%fd%él Gisshiekite slows. It has been

may be used in conjunction with a _secondary
foundahﬁtmgjna grimapifoldjagd reguced peessure Gopiiy With airripf sclected amount of

txme%? g 5b1aGkY %ﬁ\aél L3 S r@@enftiﬁgfoﬁ ?’esﬁ'ﬁﬁng fﬂ%@ke{g gst |ayer

e secon ry mani f 1S p aced in contact
Mora spemificallys sinds d¢liveredthrougha sgeiend eondyitseparatetiipne a first

1
cond TGS B e P RS By v
to theemnf fol dlo28Pdutles of thecindt cmxdmip VWihilet the aixrmzmabglpwawxi‘zsd @nd “pushed”

to thg IoPév\}soaﬂﬁle 53%1‘:1 | ggm{c éltxeT i %f% q%' ?ﬁ%%;oﬁléﬂ tﬁg gécond conduit by

| on
the rodudet] plreksdrelat ﬂmeam::bue kite.t It hasibeesi foand that dq:il\evje nf air for two (2) seconds

st infehiyof SR0:(28) seSpiEoting e ehaho E-GeR htFaRh SR ien o
prevbﬁt Hlbﬂﬁt@é@frbﬂlbﬁoﬂmd@hhﬁﬁa@ instaficesh @ hisepmgﬂg rsyhé&ml& prolvilles enough air

0 re in situ follo tion of reduced
to suffigEatly govt datheriitin 6ﬁ1aetfﬂﬁ DGR Gndhit il preventing the
intrddLESSH6 Lrob MAFh A t I:nttbﬁﬁcxﬁF kTP KTBNR] Jr%ﬂom% ARt 188 high of an
renoved from between the Tayers of the secondar

interyahfreqeacywilh r¢Sfulttm ghegiedncsdressuresapie 1YY bee %h¥%§qrémm to the
targ&'ré@ucg!i %ré%ﬁlfrg e Eﬁﬂée cdi&. plFHe@fe\‘,teﬁaaﬂiJ\ﬁ't gf HB% fB€delivering a

Ious material or a hydrogel formng
purging Buidzindithe scleted interval atfwhich etphieging ﬂmsi isslglivered wild typically

vary HaSa R ne mﬁ@d&&ﬁ%@;@&' %ﬂﬁ%§1¥ﬂﬁ g@éecogga@f Alvshd, 8fc)).

new tissue a’scaff
Howesed, aisl sboﬂd;bebblwmp fin seldantity and aba feqeamey thatds hlsh enough to

suffici %%Ihggltcge%'&ﬂogﬁa%g&ﬂp W ap% Gf%' ﬂ/l{l%gbtcpr@&'upe to recover between purging

cydgmlyhydroxybutyrate polyhydroxyvalerate
:l%}gl oxanoggm %I’# a4 t I]Pus%tl? ee:res’mb(;:)dm mXE g S(? Ctlﬁe gxeess‘sure delivery

g en uroni c
systém @a bk yhades aamari fdld 24 b5 fbipbairected axb aifisshcontdhian®€19 and a second

condif BRI R o 2477 dopoaeod i ale S Rree sqpuce 242910

provildd’ @digedf pressuron thé nidnéfold211Ge Thersesaidrcdndait 2423 yncludes an outlet

2434 Fostaimsl B A EORENTIGRES "B FEBHOIIAYS A0 FRRRAL an outlet of the
first 2Bhdukit Y4190 THY £801d conduit 2423 is fluidly connected to a valve 2439, which is

capable of allowing communication between the second conduit 2423 and the ambient air

when the valve is placed in an open position. The valve 2439 is operably connected to a

controller 2453 that is capable of controlling the opening and closing of the valve 2439 to
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mani fold or a conduit delivering reduced pressure
prevents bl ockages fromform ng that hinder the
wa@ebornoadr at i on of reduced pressure. These bl oPKEYE®07/006648
typically formas the pressure near the tissue site
reaches equilibriumand egress of fluids around the
tissue site slows. It has been found that purging the
mani fol d and reduced pressure conduit with air for a
sel ected anmobunt of tinme at a selected interval assists
in preventing or resolving bl ockages. More
regula&qgirgi'n@aifltye seabncfi Eondidt witle amienb Sin ) breﬁemdgoTldlges within the
conduit separate from irst conduit that delivers
‘“m“ﬁ§936é335¢E§§§quxﬂﬂngﬁﬁpet of the second conduit is
prRisg&RRINE rdtedthaPdng fhad] ineludiid liquids sirgases, ool d uséd to
the first conduit, Wile the air .be p essurize? ]
accomplish thegtvsging teshpiues desceibed hereips "Whils e Livias farce fajahe purging
ﬂuid?%gre'rﬂé'au qhE AR ¥f RHANMA PridsabOLt théBsshe REAhE Al K filBMy could be

) ed pressure at the tissue site. It has been
deliveredrhy a fluid dediveryemganstsimilar tpghatidigeusseq vigiereferengg to FIG. 5.

i n’&"ﬁée iQfatdhtrYedeld gié??\ﬁg fsitUfdattledts aRRld Gatih @Bcordance

of uced pressure 1s Icient to prevent blockages i
with theospsfemsandgmethodsadgsciibet bereinomayTbe acqompdisheyd by apnlying a sufficient
rovides enough air to fficient. ' i 5 hi
B e b Y R YGlOf) ab BleBune over
selectedt peaibidadfitime. oAltbxmativelg hthaireduckd pressiue itheg is applied ¢dithe tissue site

ir, or.introdycing ai oo high of an interval ..
may B Gicliinpae| Mg dpeciisati e s a” Fited PeSefEoaplied may be
variedGlccHrairpttoabdetectéd tefiporal cyele! Seilltanbget medbdadapplying the reduced
pressure between EUF%S cycles. The , se ec.edlapvggt of I £
presyurg/ay yanyiheiamaurh gt SeaBeRAPTRY T HRORRg Tl theyalg or volume o
fluidi deli0&néa to tHe 13LE Kitd ARy BB cOAENt] Eyilid, diSrafi@drh Ve h&dra) Hlhid delivery, if
typically vary based on the design and size of system.. . .
cycligompy REFHIANDE FPPHsALiop pfseduce PHESUrEL & mhay pRsREFRMDE gyglic periods in
whicheadd e datel i¥ RbEEkiAGaspIRHAWhilY R Giint 8f fetiBEHEEHESUre applied to
that 1s high enough to sufficiently clear blockages
a tisswisite vellltymially vane apearlingde g pathelogyphthe dispucctiigand the
circxlﬁfs.[tmgg g{?&lig\}'g{'lgg% gegl:ﬁlr:rgtﬁ{)re%g {igiu'é%cftaﬁné:dtﬁ adifiinistdte®the reduced

ustr a reduced pressure delivery
presays wilitgpidally berleitecasatwutshinhpHg a2d 1509 mm Higy but more preferably
connect.e ' it 2419 and a second conduit
betwﬁﬁlﬁggoufﬁgn&gr%%%% Bl%?'ﬂ 9 is connected to a reduced
pr élsile the spsteme aftd A tHods pf the present thveatorphasheer dessribed with

t he ni fold 2415. The second conduit. 2423 1 ncl udes
referita Boso Bt Aed BRSSO DI A0 B PP fhar these
systeiiar{dinethddd foraipplyigredoeddprassuaitissat treftnidnecdr besstsed in any living
orss R0 400 05 i broRaf et Sy, h systems and
mettddk QPR re UM LHVeARén Ay lbefaﬁpﬁéd fohery IR6W) thal@diflgl withddPBmitation

and the_ anmbient air when the valve i gBlaced in an
boneissHe,RIRAsE sigsuermuselg tistnes nayal 'éssaiyéfé PAHSSHG YaSqUay tisgue
conrRclHissak, Qitildds Ieddont, drligaaeatl. ewnile ﬂ{érﬂeﬁﬁﬁ% bNG@sstiBénay be one

openi ng, and cl gsi ng of the val ve 2439 {oreqgul ate

focup of apniyingredured PERSSWE tsShlFatmaNt 3F deserRedhergin, the application of
redu?é@ﬁﬁ%%ur@ h@sQJEQE%%é’ﬂt,t &bBcihie tdBRuEOlodatéd bencdfifla pAtfent’s skin, may

Irst conduit 2 .
also be used to generate tissue growth in tissues that are not diseased, defective, or damaged.

For example, it may be desired to use the percutaneous implantation techniques to apply

reduced pressure tissue treatment to grow additional tissue at a tissue site that can then be
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It should be noted that any fluid, including |Iiquids
or gases, could be used to acconplish the purging
wo e@hinoggares descri bed herein. While the drivi nBCT/O81067/006648
for the purging fluid is preferably the draw of
reduced pressure at the tissue site, the fluid
simlarly could be delivered by a fluid delivery neans
simlar to that discussed with reference to FIG 9.
The adm ni stration of reduced pressure tissue
treatnment to a tissue site in accordance with the
harvet&d. enfe mgd%gf%t fHieds F@%r&&eﬁ?fmd @b Andthst dtb;eue site to replace diseased
acco i she a ing a suffjcient reduce ressur .
or dafipee st ST R AHYClt the RBIS HHE v P, B Eqptadtod to aother patient.
S Ui Qis6 THhpbi2ht 36 HoltRASHE RAQY&RT dpr@ss%@é &dliveely RfparatGsedidescribed
time. Alternatively, the reduced pressure that is
hereinpmay bejused inisenjungionswith seaffplg materia) 49 incrqage Hhgrgspwth and growth
rate Me]%v ifink! fl"hg@l:AfYold e TRHH HRip14ed WeRPkeR tRS BN site and the
appl'1ed may be varied according to a selected tenporal
reducsgdpressust dé¢livemnappacatusrer thecreduced msesphreeliveryrapparages could itself be

TR e AL 5L KB S o

deltishenldbetapphiteat froscthe foregeing that be inventiom having gignificant

of r m.in_natu Bl w d deliver if.c [ .
advafagts s e graipi: cWils e gl o L s Ty Tk forms, it
not je&dimhitel thit iPsisyeptitte evdriods chahgek asdhmodificatdnypwitheutrdeparting from

I s.not being applied. Wiile the anount of reduced
the spirit dherPd- applied to a tissue site will typically vary

according to the pathol ogy of the tissue site and the

ci rcunst ances under which reduced pressure tissue
treatnment is adm nistered, the reduced pressure wll
typically be between about -5 nmm Hg and -500 nmm Hg,

but nore preferably between about -5 mm Hg and -300 mMm

Hg. Wiile the systens and net hods of the present

i nvention have been described with reference to tissue

grom h and healing in human patients, it should be

recogni zed that these systens and nethods for applying
reduced pressure tissue treatnent can be used in any
living organismin which it is desired to pronote
tissue gromh or healing. Simlarly, the systens and
nmet hods of the present invention nay be applied to any
tissue, including without limtation bone tissue,

adi pose tissue, nuscle tissue, neural tissue, dernal

ti ssue, vascular tissue, connective tissue, cartil age,

tendons, or liganments. Wile the healing of tissue my

be one focus of applying reduced pressure tissue
treatnment as described herein, the application of
reduced pressure tissue treatnent, especially to

ti ssues | ocated beneath a patient's skin, may al so be

used to generate tissue growh in tissues that are not

di seased, defective, or damaged. For exanple, it may

be desired to use the percutaneous inplantation

techni ques to apply reduced pressure tissue treatnment

to grow additional tissue at a tissue site that can

t hen beharvested. The harvested ti ssue may be

transpl anted to another tissue site to repl ace

di seased or danmged tissue, or alternatively the

harvested tissue may be transplanted to anot her

patient.

Ay
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It is also inportant to note that the reduced pressure
del i very apparatuses descri bed herein may be used in

wa@oeoamsbi on with scaffold material to i ncreaseCT/iig2007/006648

growmh and growth rate of new tissue. The scaffold
mat eri al could be placed between the tissue site and
the 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 growmh. It should be apparent
fromthe foregoing that andpwevsi on havi ng

signi ficant advantages has been provided. Wile the
invention is shown in only a fewof its fornms, it is

We k. ust limted but is susceptible to various changes
an

‘nmodi fications without departing fromthe spirit
thereof . CLAIMS W claim 1. A reduced pressure

1. Adesduged presspse delivesy syshpm JorapPlying adediige PESSHIF Sisfyediqaiment 10 a

s b AL R Rirf: L | SSue site conprising: a manifold
aving a urality of flow channels, the manifold

conf & gnanifgld kavies pphwality affloveshannels, the magifold ¢anfigyred to be placed
first conguit. i - L nmuni cation with the flow

channel s gya%ﬁgqﬁ%%#;gfgeto deliver a reduced pressure

t o t hdirétlcondaihimfieidsommwdcasion withhthei flow pharingls@f the manifold to
comuni cat,ion. Wi th the ol e mani f ol d;

a val ve 06‘8r"é%layre%%cr?ngé%ég%tgqﬁg&g%concftl%ondui t to

sel egiseaondycopdnigin flind coammndcatimnduith theifidw elmdyinelstofahe manifold;

when the val ve,i s positioped in an n sition. a

cont Pd ﬂe"&”pSﬁE}yafﬂ eEts ﬁ%g}eesac‘f"ga“t%gaﬁé? gege tlc‘)'eféll Byrge the second

t he val ve cbaddiheithpaibigRairtiten the valee sepaitic@dddnanbpen position;

of time at_a selected interval during,deljvery of .

r edué@@nfﬁ?l@'w?ﬁ@%fwmgﬁe truh;vaLe 1R Blaeg the ValVe i fhe open position
syst em acggy fidistiédParBbitBf timedt @l RiediedtilRra® dathgdelivery of reduced
amopunt of tine is about two seconds; and the sel ected

i nterval Psesamsdhroygh the fusteandyit- 3. The system
according to claim1l, wherein the reduced pressure is

. PRNysRth s¢6ldis@td Mainf 1, Wheemyst em according to claim

1, wherein the air is delivered throuygh the second

cond therselpstedamennt pfHmMSds pbRPt e §e pressure is

appl igtelcetediferval $§ SBBuRSHKEY HcBdd. 0 claim 1, wherein
the tissue site includes hard tissue. 6. The system
according to,.cl ai rejn the tissue site i?cludqs

1ed cyclically.

wherein the tissue site is conprised of tissue

. 'BR] $6fefflaccording to claim 1, wherein the air is delivered through the second conduit

during a time period when reduced pressure is applied.

. The system according to claim 1, wherein the tissue site includes hard tissue.
. The system according to claim 1, wherein the tissue site includes soft tissue.

. The system according to claim 1, wherein the tissue site is comprised of tissue selected

from the group of adipose tissue, muscle tissue, neural tissue, dermal tissue, vascular tissue,

connective tissue, cartilage, tendons, and ligaments.

. The system according to claim 1, wherein the manifold is a cellular foam.
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fromthe group of adipose tissue, mnmuscle tissue,
neural tissue, dermal tissue, vascul ar tissue,

w@onneatshve tissue, cartilage, tendons, and | iP@mest087/006648

9.

10.

11.

12.

13

14.

15.

16.

17.

18.

19.

20.

8. The system according to claim1, wherein the

manifold is a cellular foam 9. The system according to
claim1, wherein the first and second conduits are

umens within a multi-lunmen tube. 10. The system

according to claim1, wherein the first and second

conduits are separate tubes. 11. A nethod of

TR Stk &l REd MM Btor BaHC B dviRreiadhy first asd serohd eandirstard ingens within a
ti ssue site conprising: positioning a manifold having
mplfilymsp tyBe. of £ ow channel s adj acent the tissue site

such that at |least a portion of the flow channels are

The shteinthce OB ioCA4InOT, Whdrkintthefitst afdisecohll eondiilayé sparate tubes.
a reduced pressure to the tissue site through a first

congui t vi.ng, at | east qne outlet in flui . . .
AR oL AP SRR SRS AREr L Tein i sy site comprising
?: ocg@gﬁ@mhg ﬁ@ﬁarﬁﬁ:ﬂ’d hf:j\hﬁg h '(I;jahﬁalitQQifdlmivst chavinele ladjaeeritnhe tissue site
uid throu a second conduit tQ an _area in.proxjmt . e
to the at SPObE ghiesbappRIont ths o ehasnlierd if Auid ommunication

The met hogigcmekididesiteo cl aim 11, wherein the pressure
of the fluidis gyeater t han .t he reduced pgﬁgsur

) iy
The ARRINIOE aFeduredi Rigssies teIths Hispe sitgHEpeghe iRt copdpitchaving at least

chosen fr g blffetdh ] HminuhicEfiGitwiththeflgwthhAiRdEand
14. The net hod according to_claim1l, wherein the

r edupuxging bloskagss insorpaer thedfinst eqnduy by\deliyeringry Buidshraygh a second

accor di ng b4\t & 47 akda in'¥tB%iRAiR) foltfe bl 1dhd ohé offtér ofeheArst conduit.

t hr ough tﬁé secoﬁ%?conﬁﬂpt duﬁing % tineopefiod when °

reduced pressure is_applied. 16. The nethod_accordi ng

The methpdrpecording te rlaimHd, wherein the prpssureofithe flaidds gregier than the
&f. fl ow due to the reduced pressure. 17. The

r%r%‘fcﬁg?}%gcgrdi ng to claim15, wherein the fluid flow

rate is less than 1/1 QG h of the rate of flow due to

- Theanethad aeqerdingde glaim 11gwhangin the fhwdjischessnyiremy the group of filtered

AT erein the fluid flowrate is | ess than
%%%%Q%ﬁog%bthe rate of flow due to the reduced
ressure. 19. The systemaccording to claim1l, .
ethad perordingdo glaymild . Whetelybs redicgd pressyys 1s appliedgyclically.
system according to claim11l, wherein the tissue site
THRGh&WE8 abcUrlinkits S1a8m A1, whbRin bk fad acduliveied ghioagk tidi setond
11, wherein the tjssue site is cogpnise .of tissue

copflwit dudng p Hme pra1ogrBhen tgaucsedipsessweeds arplied. mscl e

ti ssue, neural tissue, dernmal tissue, vascul ar tissue,
THRMabbd vecdrdingue clabmil 5§, wigein thefldidBow aatel id legothmm tie. rate of flow

4%%. The HEt od according to claim1l, wherein the
AP R rgAPedPIESNG| ar f oam

The method according to claim15, wherein the fluid flow rate is less than 1/10th of the rate

of flow due to the reduced pressure.

The method according to claiml5, wherein the fluid flow rate is less than 1/100th of the

rate of flow due to the reduced pressure.
The system according to claim 11, wherein the tissue site includes hard tissue.

The system according to claim 11, wherein the tissue site includes soft tissue.
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23. The nethod according to claim11l, wherein the
first and second conduits are lunmens within a
worozitedsanen t ube. 24. The net hod accordi ng t oPCI/aBIM7/006648

11, wherein the first and second conduits are separate
tubes. 25. The nethod according to claiml, wherein
the fluid is filtered to prevent entry of contam nants
prior to delivery. 26. A nethod of admi nistering a
reduced pressure tissue treatnent to a tissue site
conprising: positioning a manifold having a plurality

21. 18 rhétB¥E abRERkE %o BRIMAAEMvhERm the $SHUR sHelie coHphsddbTitisaie selected
| east a portion of the flow channels are in fluid

feoomthengronp o6 pdippietisshe mpvsely fissug.meurah Besus; deymal Higpge gapcular tissue,
BRESHE Gishf, EABIAgoRBorS] b igIRUAD @ TiTst conduit
aving at |éast one outlet in urd conmuni cation with
the flow channel s; and opening a val ve operably
22. Thegnethad eecorling te claim dd gwhersin the manifoldisaccellplar foamyi ¢
to a fluid at a pressure greater than the reduced

23. I@eertﬁémas acéd?&ingi% ¥RiM Al NGheRaeE frétand ssedmicdonduitéixeiimens within
0

inme at a selected interval to allowthe fluid to
agpulfielumasrtabe.t hr ough t he second conduit to assist in
cl earing bl ockages within or near the first conduit.

24. Bhé- mdSd ﬁ@&ﬂ@ﬂg% eRiM 1NIwherefl dieMrsttandWBed i ddndhifi€are separate

sel ected amount of time is about two seconds; and the
tybgsect ed i nterval is about sixty seconds. 28. The
met hod according to claim26, wherein the fluid is a

25. TRSAOMSd htébr8ing 28 clalfie1,whdieid the aaidds fifteted t6/paévenPentry of
wherein the gaseoqus fluid is chosen fromthe group of

coptamipaRfs ANPT tofeliYeRY- and ni trogen. 30. The net hod
according to claim 26, wherein the fluid is chosen
26. A h¥ihdd6f AinfidRteRingd Vel BaedipRedsate tgad treatmzAt f0vd tisshe site comprising:

agents,, cell-growth praonotion age , irrigation . .
f1 ui a§§1t‘8h'@ﬁiad§¥‘Pfﬁl‘ég?Y‘9% arlure ,OrFafﬁa" %ﬂggﬁd&?n@k? tissue site
The et hodyaefaf g 184kt b Poftich 0B 1BS flowWlaghdls hfedn TREW 6@ munication
pressure is applied Q%/C| ically. 32. The nethod

€

accor di ng With Bedispyerte; wherein the fluid is delivered

throy irlléea éﬁﬁ@é@p&&%ﬁéﬂ {thel HEd R Gitd thrbiEh R EikdtREndiERaving at least

r educg@yp essure 1I's appl i ed. 33. ll'lje met hod accor di ng e

to cl ai m 8¢ ontletripiflnid pemmusination with the, Bpworbanpels;and

tiss i iafed cBhdfit to¥XBb& Re conduit

Ve n R RS0 L LI o B8 e condit o

accor di ng ftuid ef apresiés guator dham thh ecduced presgire.gh¢ yalve being opened

conpri sed f8I a tselzlgc g8 ar%gluﬁcotfqgne at a selected interval to allow the fluid to be
delivered through the second conduit to assist in clearing blockages within or

near the first conduit.

27. The method according to claim 26, wherein:
the selected amount of time is about two seconds; and

the selected interval is about sixty seconds.
28. The method according to claim 26, wherein the fluid is a gaseous fluid.

29. The method according to claim 28, wherein the gaseous fluid is chosen from the group of

filtered air, oxygen, and nitrogen.
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fromthe group of adipose tissue, nuscle tissue,
neural tissue, dermal tissue, vascul ar tissue,

w@oemngaedshve ti ssue, cartilage, tendons, and |iPeEnBs1087/006648

30.

31.

32.

33.

34.

35.

36.

37.

38.

36. The nethod according to claim26, wherein the

mani fold is a cellular foam 37. The nethod accordi ng
to claim 26, wherein the first and second conduits are
umens within a nmulti-lunmen tube. 38. The nethod
according to claim 26, wherein the first and second
conduits are separate tubes.

The method according to claim 26, wherein the fluid is chosen from the group of
antibacterial agents, antiviral agents, cell-growth promotion agents, irrigation fluids,

chemically-active fluids, and analgesics.
The method according to claim 26, wherein the reduced pressure is applied cyclically.

The method according to claim 26, wherein the fluid is delivered through the second

conduit during a time period when reduced pressure is applied.
The method according to claim 26, wherein the tissue site includes hard tissue.

The method according to claim 26, wherein the tissue site includes soft tissue.

The method according to claim 26, wherein the tissue site is comprised of tissue selected

from the group of adipose tissue, muscle tissue, neural tissue, dermal tissue, vascular tissue,

connective tissue, cartilage, tendons, and ligaments.

The method according to claim 26, wherein the manifold is a cellular foam.

The method according to claim 26, wherein the first and second conduits are lumens within

a multi-lumen tube.

The method according to claim 26, wherein the first and second conduits are separate

tubes.
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