10

15

20

25

30

SYSTEM AND METHOD FOR PURG NG A REDUCED PRESSURE

APPARATUS DURI NG THE ADM NI STRATI ON OF REDUCED
' PRESSURE TREATMENT BACKGROUND OF THE | NVENTION 5 1.

Field of the Invention This invention rel ates

generally to a systemor nethod of pronoting tissue

gromh and nore specifically a system for applying

reduced pressure tissue treatnent to a tissue site. 10

2. Description of Related Art Reduced pressure therapy

IS increasingly used to pronote wound healing in soft
SYSEEMAND METHORFORPERGCING ATREDUCEDARESSUREJAPPARATUS

Pl HELRRN ST POY DR Wrp AT R ssORE, TREATMENT

an open-cell foamthat serves as a manifold to
distribute the reduc ressur The open-cell foamis
si BACKGROUNR Q%?&*E’S.lﬁﬁ%lﬁﬁ pl aced i nto contact
with the wound, and then periodically replaced with
snallerdﬁefces of foam as the wound begins to hea
and- becdieldsefdhe dnventiafguent repl acenent of the open-
cell foamis necessary to mnimze the anount of
tissue that grows into the cells of the foam 20
s. divist mvatmort telptescganaralfy doe sy sem Q,ramtbmb af prometing tissue growth and
€ Pocdfi ite.
morp Gy 0 ARl s 000 il e i
wounds. In sone cases, the tissues being healed are
sufcut aneous.. ..and i cases, the tissues are
?at edrﬁﬁcm“ﬁn olfl?el é?{nlﬁl tissue. Traditionally,
reduced pressure therapy has primarily been applied
tosqft fissues. Reduced pressure .thera has . .
ty BeauT o PSR ety e Bahabl i 1o Bhifhe 38hp Bepline in soft tissue
woulids itheBareatew sehedl ok hen-ﬁeélingauithqutoédmd pEssyre dlserapye dlypically,

b h d it d
reduf g piSther S pliea £ Ehe QB % thughyER R SERPRAT et spgves es a
man{eREtodRéitEbLE thE reduted'Piebsite. PPRECoGE Ol foall is BRed ey fitithe existing

to access problens. Surgically exposi bone
wougdyplacedd Btﬂrs)‘éﬂmtﬁt vath the “f%‘f@# g th%fgp?ﬂ%g‘fail)’ﬁﬁﬂéced with smaller pieces

of fd%pbé ﬁe@vdmrbegtns&s h¥Q%nd "Be&ﬁhé ¥mall& IFlF8ueAlfbplat¥meRIGE the open-
for applying reduced pressure therapy have advanced
cell faam jsenegespanyoiminigizsibe appunt oftissie %&reyswfatthw’éls of the foam.
Slgrﬁ@(fbi@hk%e%ﬂ%?@gtﬂ &nfdahs@paa W htRntsC B rEH:%Ualrc&‘r{Hé/ﬁﬁm
i peri od recuced essur € therapy
BRIRedu swrﬂhem ig mﬂlv@npﬁ%t%@bhmgmr@@mws In some
caseb XP@ ﬁgﬁ%& Lt 5 aheadiyade ¥§lfse£?1 B aeds ttfért%sues are located

systens an rret hods of the pfesent
withimoron dcmaal Aissugd Ulraditionallys geduced pressn? theyepyehasipsingarily been applied

to sdff Eégugf dRE&hc%?%g%sg?% iﬂasoxﬂﬁ éﬁﬂngw lpé%ﬂtusgé td tpcedt closed, deep-

present 1 nven
tlssue wounds because of the dlfﬁculty of access presented by such wounds. Additionally,

reduced pressure therapy has not been used in connection with healing bone defects or
promoting bone growth, primarily due to access problems. Surgically exposing a bone to
apply réduced 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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pressure to a tissue site. The reduced pressure
delivery systemincludes a manifold having a

plurality of flow channels. The manifold is configured
to be placed adjacent the tissue site. A first
conduit is in fluid comunication with the fl ow
channels of the manifold to deliver a reduced
pressure to the flow channels. A second conduit is in
fluid conmunication with the 10 fl ow channels of the
mani fold and is operably connected to a valve. The

% [ nd conduit with

a%&gﬁ?e%wg%*ﬁ ' OSitioned in an open

position, and a controller is operably connected to

the valve to place, the valve in the open position for

= Ta prabloces Rispapced B Oxipune wouni-heiog Ryl g pafhods ke solved by
the sg%%lgﬁ Ig?djﬁlfﬂib% Y e prestne BRI AR SATEhIdRE PrdtbuleRlivérdy sybtem is

5 1n accordance wth anot her enbodi nment of

provided ipacsoedance widrenesmbadimeartfdhepresend invantion to Apply a reduced
ce SSU 4 3 | . .

preshFUCET SR s HBPUPRI B8 BBler) AU il rving o

pluraltiszy ofifjow chhuneds. i The manifoldiis confignsedstot) placadiadjarent the tissue site. A

first (téi SHuSs h&idsﬁ%?]x{}mn&i;g%iona&dtﬁ ﬁ?esﬁc{\@ cﬂﬁfnte%sﬁd}‘t Lﬁée ndaifold 8\Yeliver a

els are communi catl on VVI_ X I ssue .
reducdidipressdre toethe flod ghrasselsr A sesombindsit is i flind coimmsupdcation with the

ﬂow%h%xpexg:ﬁshéﬁtﬂg gla%l }({jgxido%%f%b %]ogl\#eé}\ngcg ﬁ)t 3 lﬁ%@?.lt g‘\%@ Valve selectively
purgédhereddhd canduib Wathkagkient dir whemtharvalveds positibnabimdmi dpen position,

are urged by deliveri a fluid through segond "
and AR FPPEFELY ORI IR YF EpipirabiapafedE itipen position for a
selected drBburtfof i dtial selectedridtéirtal dufingdelivedp bE fedukcédpiebsurd through the
anot her enbodi nent of the present invention, a nethod
first gpnduifini ni stering a reduced pressure tissue treatnent
t OpfadchifatiBe HithGnbiheP ERBoSRENt dthe PRédeAtiintentidit; husk@Bod of
positioning a mani fold having a plurality of flow
admipkrerning aredufed-pressure tissue Siegtment fQa H51§ Sitg gproyidede Jhe method

inchx?g%%gi{.i&ﬂngfa ,Mlﬁf%& ?%(feiﬁ?iﬁ HfFidwclidnrbR adjacent the tissue site such

nrcatron wt sue Site. A reduced . .
that atrleast apertian efighé flow channtls are indlwid sommunination wvith the tissue site. A
condyj t Vi o) ' ' . .
MRl bS8 LLEL o bt aving et e ot i
fluidaseomusitatibnavith the Sewchannets aod blockages e peoear shefirsd senduit are

dui [ ui : ;
pur i SR B P e SRR 6 R s W t s nc
outld of det fxdt ecomluitt of tine at a selected interval to

al low th flui,d . to be delivered.through t cong .

o ol apof ety ool Sibkinginy bR 1A Eeh fvaRHRN S method of
admixi(ijlﬁetfixig" @Eed@@?tﬁphﬁksur&tiﬁd&&feaﬁ@rﬁm 8 iisélﬁﬁiﬂe gspx:oviﬂed. The method
. vant.ages of t esent inventi W came . .
incluges BpsiRPning epam i patios s R of i Fponsh pdseny g ssue site such
that 81844t lalJoktPéh sk oW ¢nelBRIhn ESCHMUNIMtCH withithe tissue site. A

DRAW .5 The patent or .applicati nfile,%ontainrs at .
reduperbRIeS R ISAPRHPH 1P Wedisae e tropgh o rsigspig Baying at feast one outlet in

fluid communication with the flow 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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this patent or patent application publication with

color draw ng(s) will be provided by the O fice upon

request and paynent of the necessary fee. FIG 1

depi cts a perspective view of a reduced pressure

del i very apparatus according to 10 an enbodi nent of

the present invention, the reduced pressure delivery

apparatus having a plurality of projections extending

froma flexible barrier to create a plurality of flow

channels; FIG 2 illustrates a front view of the

I e aEo b} E&S, FehtlrddCand/RAvinBpERs fthe predéntfih(entibn willl ¥ecoibe apparent

. depicts a top view of the reduced press {e del i very

withisierenae e the d@M@gSlendﬂe@leﬁAemm’é)Pr%%‘ég lawsi de vi ew

of the reduced pressure delivery apparatus of FIG 1,

the 15 reduced pressure delivery apparatus having a

si IBREEF m&sgmwm&%m&&&émggry tube; FIG

413 depicts a side view of an alternative enbodi nent

of the reduced pressure delivery apparatus of FIG 1, .

t he hequiters or ppplsstion filketintainy atdpast oae deawing enerutediinaiolor. Copies of

. ure reduced- . e . . :

tis pHEFCor G UERGIoB I R L bloh HiSingrsfbipbe provided by the
Office dpaetbquestandipayohehi ofithy ne@Ssaap ffeser. at us of FI G 1,

or G165 EeRief < pets PR VR o teuBp o hrs oo SRSy apparatus according to
an ef{BodihemIUf the piebent piventioh, thevaditedpressure delévburg apparatus having a

pressure delivery a ratus having.a cellul . .
phucalityc papieghons aaending Fomyaenpls AL te FreninA ﬁ‘@“aaﬂ% pf figw channels;
POTHIGON iBRdratestRfrontOfiewiofithe R@idddPressutd delivehl apatatus of FIG. 1;
materjal having a plurality of flow channels; 25 FIfCi_ .
7" G, didemicia forr viewof dreragedaress REDLR of FIG. 1;

delgrecuy MRRRstad &' sidevidw 6% the redick&prédsl@deliVéryapparatus of FIG. 1, the
cross-sectional side view of the reduced, pressure

reduged prassyrealshyeryappagius hoving asingig dymen. redyaed pppssuredelivery tube;
8A pild. YB! dei @S a Qide VIS o BE hikRAt ve drbBdiveRVbQhe feduced pressure

reduced pressure delivery apparatus according to an
delivery appanstis of F16h &, the sednged preseure deliverg opparatus dgving a dual lumen,

‘ed‘%gg‘g’?&?“‘%‘@?ﬂﬁ?‘éﬁ% of the reduced pressure delivery

atus o A, FIG 9 illustrates a front view
of FG. 6dlusthtey msenlarged| périspastiye afpyaobithgsedused peisagreidglivery
appgrg & i pent of the present invention being used to
ap'fowsy a reduced pressure tissue treatnment to a bone
of EQpétdepitts a BerSpéative Fiave pf & restused plessuré delivery gppaahtus according to

sect,. on ,of r abbi.t. crani shpw i . .
an e Rp e bESFisdnYerfah 1 RARELS Bredfist Bl SBRRHEE pavine o
cellolar makeatub aftachied né uflextbdebargier cing & spine portipnaamd| sopaioof wing
tissye after application of red d essure tissue
portqrisa heca ulsg mibetial Favine A edvealiy St afsyy RS oo col
sed®IRN ihstiatétbRbht GERDE S kHosdd e sbtfOddlivieBnapparatus 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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new bone follow ng application of reduced pressure
tissue treatnment; FIG 13 illustrates a color
hi st ol ogi cal section of a rabbit crani um show ng
deposition of new bone follow ng application of
reduced pressure tissue treatnent; FIG 14 depicts a
col or photograph of a rabbit crani um having two
critical size defects 10 forned in the cranium FIG
15 illustrates a col or photograph of the rabbit
craniumof FIG 14 show ng a cal cium phosphate
s f inse il hi At | 7.6 :
10 10 AepigREE L4ty HlotbledldBeotn dra5alhit s Shifing paive,
undamegeddsbnef the critical size defects; FIG 16 depicts a

CHOE 0PRSSl 10 bbb ] b Hhvng pauction o

granuldtRA t181H¢ afiér dpplicatidd ofreliuckidiResdtieaissae rédtfient, 7 _
illustrates a cal or. histol ogical sec% on of a rabpit .. £
c G- l!l?ndFBlcho%\FﬂQ’ histplegieal Sﬁ‘ft&’s‘lf apbit eranIymy § ?‘H’é‘ﬁt‘{ews‘m‘m

new Bdie tﬁhé&vﬁ{g‘%ﬁ:j{)ﬁ%ﬁ&?&ﬁ fe@iccANsie tEkeRORE{tineAt;0f new
bone wthinthe calcium phosphate scaffold;, FIG

. 18 ..
defifGe 8 iusteatascpalphhigtolagical secaropsif -rabhit grgniven shqvagg deposition
of netr%/' bé) qulfk?\gfn Ojgpgxl:ﬁon]éf rea&eﬁ?ykésgl\ﬂ'e'lﬁséé thediéat; Of

eauce prge S ssue trea msnt_ anq two yveeks p(_)_st .
sUflged§ depicts a agor phatograph ef a sahbitdiranjnmphaving pfrcritical size defects

fom%éﬁftgglcghmxhj ed, critical size defect of FIG 15

ow ng six days of reduced pressure tissue .
t rRIG. 18 illusaratestanadloephategraplpofthe sabbiterpniunFofF IR (4 showing a

. depi ct fr vie f.a reduced pressure j .V .
T T S L P
screeh Bveldying the! seeondofnhe drificalhaerdefebed;i very syst em havi ng

a i.fold. 25 delivery tube that .is used .

o TR s et of R pliolraph ah tiec abhib el GEFIQ o4 showing the
appli@difb&fcﬁ'trg&%deﬂ p?ess&ie&ﬁdd?e &ﬁdtﬁienﬁ!o]fﬂula Eﬁgd':dl biz&kieﬁtc& an]c

enl ar ge ront view Q] e ni fo elivery_ tu of.

FIRC- 34 ,mt‘ﬁ@tesrPa?ﬂ%Pb!"atog‘éﬂ'? seqpoppie f@%‘ﬂf SRR, ?§¥°ng reduced
presshRANEEL trBAERAY 1Re ARIJINEEN sBORA HoWingd!@PoRRioR JirRi ¥R within the

barrier and/or a cellular material in a conpressed

calciggphosphate oflplds, 22 depicts an enlarged front view of
t hergraRideplcts eldi %‘}5?(15 f,f%@ s@iffdf{i@i(l)lfeal%riﬁd&? sizb HepPbEFIG. 15

barrier and/or ce [ e reduced

mat eri a i

folloywingssix daysdefi redeged papssuredtissue Bestmgntamslfivo weekgpost surgery;

CXPRY6GnRARLS @{/Adtﬁ{%ggh S QRIS R ShRRaT Sl of FIG. 15

el ver 4 23 Il lustrates a fron
followingsinflays ofoddaeced pressum tissueireatmentand tavelyn weeksmeishgprgery;

t e ' f enk .
| R 20EBRAL IBRhy Bt 515 RIS e LIKAIANGR, bl cording to an
embaiitinemsofithe plesedthiaventionythededuwed pressira debverly sy stemdraving a manifold

s ST S et PORA bR B o o
tissudsitegi de of the nanifold 5 delivery tube but
© O 23 Gstratds & emifpe HonPview ot he BRisbld Gl SPREE 3FH1G. 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 24 depicts a front view of the reduced pressure

delivery systemof FIG 23, the reduced pressure

del i very apparatus bei ng shown outside of the manifold
delivery tube but constrained by an inperneabl e

menbrane in a relaxed position; FIG 25 illustrates a

front view of the reduced pressure delivery system of

FIG 23, the 10 reduced pressure delivery apparatus

bei ng shown outside of the manifold delivery tube but
constrai ned by an inperneabl e nenbrane in an expanded

POSIt. 98 illiskiates Aforitviavs bf atatuced pressire deléwerp bystéma according to an

reduced pressure_deliyver of FIG..23 the, . .
embpdimerd @f ghepresant ua@ppgxérté “%]Ib‘gﬁ' pﬁgs%%ﬁﬂale% $YSiem having a manifold
dehﬁéﬁl SUBEhae istiisd mréﬁh&o@ﬁy' iM&rYa tddaCedpressuse delbiengifsparatus to a

an i npernmeabl e nenbrane’in an expanded positigon 15
tissuelsize, te rq@pnedmsesaunerd@hyev apRTBHIS beiag RNouM e of the manifold

deh‘geq'g 'Y Y %ﬁg %ﬁi Jﬁféaﬁi@ méhbadé ﬂF&‘Eorﬁf)retsJéﬁ position;
e uc

sent |nve ed pressure dellvegy
syéﬂ@nﬁh depiets aafrmwwIOJ thmﬂuqﬁ@rgxessutfedqlwaty systegs@GFIG. 23, the

redugﬁf) ﬁ?ergg W %{éﬁ%&' z%rpss uer e u'?g Jh% CHfsiBE EPRM RarfRld H&EvEry tube but

e reduced pressure
conﬂﬁme&bwmpmmiea&ebmmyaahmrﬁim@mﬁ@h the manifold

et AS PR g A B ey locR brt SR AP Bystem of FIG. 23 the

redulced presvirewetivery appdnauscquga}mmomwe ofthe mgmfoédrdehvery tube but

acco fo_an 1 nventi on;
°°“§ffa€'§‘ecgl7y g‘? FRRSTAE "ée'? DRt ’R/?%%\’/‘pgfﬁ%&?oesé u cdé d pressure
delFree Ry AsMas et o ﬁeﬁdvxe@ dfmhmdueemdsmelwm fystem of FIG. 23,

present invention, the reduced ressuy ive
the £euptipIeaDI Jelivasi APTASFRIS DRHDESHRVY optise b bt detivery tube but
smband&fw&aﬂmiﬁiexbxbm&ﬁsmﬁe Iﬁﬂi@ﬁﬂn@é @i del i very
apparatus to a 25 tissue site; FIG 27 |IIustratesda
f r JHO- 2opists afipatiview Pt é‘g‘i?flé’ra%vﬁe\f’&ilye%fﬂﬁsm according to an

emlfi’)?lﬁﬂéﬁ' JF9hd Predéht ﬁfgﬁ@i@h{@e reddiced PReshlire AehVery Bysi&hllﬂﬂm a manifold

the reduced pressure delivery system having a nmanif
deliviestyitube that isised hpercutapequslyt ioserbp seduspd BIFSTUre delivery PP%PfatuS toa

tissiie" %‘t)éf Bt A& Yrkss g% de\fﬁ/EVy téd bind Shovh oﬁtgilag "offﬁﬁﬁhﬁmf‘old

ane posi t’ on at a t sue site; 30 FIG
delidenyi tubs bat danstrainpd by aoﬁmaemmahlscrnmb@aﬁmvxgg @ralwgse&l

redyeed Jar c?egﬁ & f;r%ﬁ Vit oéef &?h%reés%r@déﬂv@?‘%sm &ccording to an

according odi nen resent tion;
emﬁadﬁhaemg)fﬂxép&sexatmwrmom ow chart of a met hod of

adﬁ"f&‘; §t78[lu 19at93 4 ﬁ'gxgtc\ggw%fﬁﬁrg&u % dés§é&% deh?&?tsgﬁgltn Jceordmg to an

ssue ‘Sl accordi ng to
embpidiment ofi thy prvsemﬂnwﬁmléhﬁhe Sedusteqb prassura deliveny syistem having a manifold

adm | ster |
aer P e B s b ARo b S IET o BB HlcRe ik BB ory apparatus o 2
tlss@ésltdje present invention; FI G 31 illustrates a fl ow
2%]{%02714% ﬁtr;gtgg a?r(sm dm n datereerg}llcfeg ng%ggegff ive res eumr gccording to an
emtﬁmﬁﬂ@hmthe Qfeséﬁlﬁnﬁérﬁmnﬂlelrmﬂ ips3sure dehvery system having a manifold

delivery 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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5 no. 32 depicts a cross-sectional front view of a
reduced pressure delivery apparatus according to an
enbodi ment of the present invention, the reduced
pressure delivery apparatus including a hip
prosthesis having a plurality of flow channels for
applying a reduced pressure to an area of bone
surrounding the hip prosthesis; FIG 33 illustrates a
cross-sectional front view of the hip prosthesis of
FIG 32 having a 10 second plurality of flow channels

f livering.a fluid to the area of Dbone suyroundi .

{30 il B ot B BF Ry it BT A Byl e
treatii®iitlto d tissie sienaicoidiglg ® aémbodiinent ¢ftthe prisemtsihvghtion;

reen%lgd ubc Eﬁéﬂfxgt?ﬁ?tgs? %ﬁo{ylré)égs 5 sﬂftairxg%gﬁ Séﬂﬁmpf Nz Os{t?n%" ¥ ga }'e%uggd pressure tissue

treatrhbic48 tREESsife SIcORANS R4 ARBdimeRTSS the Brésest iAvéridnsed
pressure delivery apparatus 15 accordlng to an

e PlSHi3Redepicss a erpssgectional fromfnder o a redused prasswe delivery apparatus

o ery . . . o
scoof L R i L el o BB e fvery s
inclufling acliiplpyosibesis havingia plinrglity of Gow chanpgls forapphfing e meduced pressure
adj acent _t . L.c f] ton device; FIG 36
to an(?gépal occttetgbng sgﬁggéélgg@%%lﬁﬂ&%@gﬁf vi ew of the orthopedic
f | Kig3.i38rilldstvatesa aloss-kéationsl fram wievg ofithedip prbsthesisaifiFi. 32 having a

of flow channel,s fqr .de]iveringsa.fluyid to e area of,. .
secorglpluraltly SEBRY SBnbals G Fibd € afiddathe atef of B Siftuiting the hip
prostBdsis;| | ustrates a flow chart of a method for healing a
bo ef ect of _a bqne i ng, reduced .oressure.tissue .

? oG et Pl A eboh SHERUIBR SIRE BF & BBRGIT using reduced
pressuft/@dtut @Ratmenlt Gecording@p iafi embadinenitiof iR preseht MveRtidind

ogFﬁjm nistering a reduced pressure_tissue treatne

t »

t
Posliysirates 2crost-geciiond! fropt yieve pba ardnsed Pesssurr gelivery apparatus
accordfifS R tn VS HineAof thB Predentihientidf, thlelredided pesssareldeAVery apparatus

. .chart of a nmethod of adm njstering a reduced pressure
includinga erthqpedie fationds vice thaving & plnmalityefcllowichepnels fenapplying a
redu USURYo £l arkd6F PR SfMce ﬂé@ Bhg@%bdié: h@ien"’%‘v‘i’&;
epl ct various views of "a reduced pressure delivery

syEl@Bbadapintsia nrpss-sectipnabirpuioiiens of thef orthppegdicdbation device of FIG. 35
havidgf¥ G Blocklif 3PP B R T01 iibl K3t By B4 W ol acjacent
the ogthopalio fixatjpradpriceyary fl ow passage and a plurality of

3 ures in_ the flexible A ELGS, -5 .

T FRE TSR Lo BOF, <paflira pesfOu s bkl o Bapefletosiga bove using
reduad mressarkutissde peatnemt accotding veary embsdierent of theiresgnt invention;

S T RETHO TR M AR RN T

treatinBt toiatisstié §igy Mcbidin® acémbodiment ¢ftte pABeftifd&ition; and

del.jvery.tube; FLG 51 depict er spective view of )
¢ REIG b sinees £ P shapiorpiresihod of SHmBRAGHPE fdnpetpressure tissue
treatifehif tod 158 GO KAt ofting tPalerhPodimRANGS the prddentShi@ition.

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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5 FIG 52 illustrates a schematic view of a reduced
pressure delivery systemhaving a valve fluidly
connected to a second conduit according to an
enbodi nent of the present invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCODI MENT 10 In the
fol-l ow ng detailed description of the preferred
enbodi nments, reference is made to the acconpanyi ng
drawi ngs that forma part hereof, and in which is
shown by way of illustration specific preferred
deh@éf’? QYsteRI Havirigha plimaty inagifbldvkattis imegrally bennectzdito aeeduced pressure
These enbodinents are described in sufficient detail
delivegydwemsl e t hose skilled in the art to practice the 15
' n‘fq@t 5@ epid d;sé rspeetive JRwEb0mE prikidiry aiaiEo1ds HFEIGSE40-50 being
may be utilized and that |ogical _structural,
aPP Withiasgrondareeenifeld to ahope tisehd 98 changes may be
s Bl tRRAChEAgHE VRW oﬁi‘fédﬁ&d pressife SEIRRAy @fstem having a
the |nvent| on. To av0|oll detall not necessary to enab
valveﬁhaélysdomhemu tona s¢eond conduit aecprding focan anwﬁméh@ﬂ He Present
inv the description may omit certain information known to
hS8e skilled in the art. The fol | ow ng detail ed
description is, therefore, not to be taken in a

| At BRI ST iR Pk R EMBOpIvENT

used herein, the term"el astomeric"” means havi ng t he

T e 5B 5 S i

to tHeldieB8fphh § tiR$ formd part Spreof, fahd &il {Wnch’iﬁ shown by way of
el astoners ave e goé#nn rates reater fhan O/oag 4 Th
illustratioy specifig prefemed) ePtsin YRk the IBYEROBaTAY ged. Lhese

emb%d‘ﬁﬁ&&"s @ ddsefiBéPint Suffidint AT !O&Jnaﬁleaﬁd)del skilleddn RIRCAY &5 practice the
froman elastic deformation, npl es of_ _ el ast g.ggtgoglcal

qumwn» ard i deundsngtogd thahether ?rﬁb?@awpe Thay, b Wiliged ng

Bt SRSy, ALt a1ty EAL DA i o
the epikiy beseopp r0§ the lamentiam e avaid Hetald r!’@t PeeSPIAr: Hoengbla dose skilled in the.
art to L}:B'g&?ce the ?IUCB&?X%%é ﬁ%hgfigxlpﬁi %%‘iﬁly L&DEn id28 eJaﬁ(zﬁiHJ 1f%mn to those

ure ane ones As US ereln,
skxltddentthe ant ﬂ'heimlm\u“hgrdetadeé dessription iy, therefore, mat torbegtaken in a limiting

s abl e
sends e 1 €aF of g el popiil 'l hRRE oty By 36 B climns
fl exs hhcei eatiar thelterm hdaﬂomeddememat havégeths propeyti¢s ofian elastomer.
Thetntgltfrﬁ,]“ og}ar’b?et er%ngﬁg%g.ﬂ C?PS %e?{cr:e xrrxaterrxr%l[]:g?t:‘lla n%betr Iiﬁ{e properties.
Mofeesijeemiany,aﬁsstrdaslttﬁhdam %ﬁaye elppgativnirates fprdakee thm:emﬂ% and a significant
i nventi on en refers to the terjal's ahiljf)
amqupt Y RS gk 5 Rt ResoRna s tpplesfab's ablidy o recover
frorfiah@lastie rdeﬁ%ﬁﬁﬁbﬁ., EkBplds @f eb@nitad miag indlude, batare @@t limited to,
pressure dellvery apparatus used to treat a b

natyra} ibbersapOlYISeBIENENRY PP RPiadisae fbhse cRiorppene &eobheal Rplyputadiene,
mtrﬁé Wﬁt thﬁylprgbﬁéro E‘th?fenE BeopyRaiRGubBes| &ﬁykﬁ@ pFplyRik diekR@nonomer,

term urd" as used herein genera ly refers to.a gas
chlerpsylfensited palyethylgpe.qnodysulfide wyher, polyurethane, and silicones.

As used herein, the term “flexible” refers to an object or material that is able to be bent

or flexed. Elastomeric materials are typically flexible, 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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5 any other flowable material, including but not
limted to gels, colloids, and foans. The term

“i nmper meabl e" as used herein generally refers to the
ability of a menbrane, cover, sheet, or other
substance to bl ock or slow the transm ssion of either
liquids or gas. Inperneability may be used to refer
to covers, sheets, or other nenbranes that are
resistant to the transm ssion of liquids, while
all om ng gases to transmt through the nenbrane. Wile

i R SE g R G4 e s s

treat &| Hone defent tha¢ alloai the hpputatils to Bérarapped ok folded arumd the portion of the
errregble is not neant to inply that an

bODqWQ}%ﬁ?S\ f&chenbrane is above or bel ow any particul ar

| NgHe Hrﬁx Ghadad Ged RASH "g@ﬁ@ﬁl‘ly teFérsto R @asBARGIL] dut may also include
such as particul ar val ue of water vapor transfer

any ¢tb@reﬂquhhmateqaé ipglding brt naplimitsd ¢ g% qdlespandfogms.
geffE rlaly ‘iipbfihSatl&” & el ﬁEx%ﬁP Serfebalff fetirt 5 thelaBftity bBa membrane,

provi to assist in applying reduced pressure to,
coverishistept other substhace to blogk prslovithe trapsmigsion phpithey liquids or gas.

Impértn%?ﬁﬁﬁwsinhg be’%'sg@w Ie%rq 'i:XpérQ ?éﬁxlaé’ts | FthdSReribihel hi 4r¥ resistant to

& 6r patn are i nterconnecte
the ttapsiissionwd ligjuids; Whulelaﬂnwufg gasqs stransmii theaighdheym¢mbrane. While an

ved fromthe ar sueaound h
impdeERHF Snerhiah, iy e et R e RAHR S i et e
transfiﬁvélﬁlff‘até of ?]lh of oﬂ@&rﬁﬂl&flﬁdﬁi ?Iheahse mﬁr;mesteﬁn r“ﬁngadmlelhme is not meant
. r oW Cchann ul.ar oa C as ope ce
to infas et o DR BLA B BT i PRSTTE OFBAIPY A pATBC AL pgustry standard
meﬁ&&ﬁ&ttﬁﬂhnpd}ﬁieuﬂﬁltﬁfsuﬂu b€a particalt valae Bf Water VAP ednsfer rate

The term "reduced pressure" as used herein generally
WVilRers to a pressure | ess than the anbient pressure

at The tdris4Rarfifd18” hodded HRerdif gBskraliPteTerk 96l a sObstdRR oM 8Hhcture that is
[n nost cases, this 25 reduced pressure wi|ll be Iess

providedi{o ppistan ﬁaelﬁm redugndepressuee tay delivesng dividsda: praigmoying fluids from
a txs%u%cs%e maﬂfﬁﬁ Jygfc%lgf inétudel & [lﬁgw e §l§ii'ﬁ1§ls'9? afiSvays that are

ess than a I C pressure t1ssue at
interconnegteddp umprwetdmmghtx@mef fwidsrprovideditaand movm@qmtb@area of

oSBT SR ASSE ) Sy BSRHE it dvie

that byl stexitural dléreents ssrangesi todomm flobechagngisi dellukan féam edsas open-cell
than 1 nQr | o]o]| IR
toary R el A6 B ity TR FHoBg Ml Ip I L  mctude o

chaxfnhmd fI ow in the tube and the area of the tlssue
ydrostatic S e the ti
S 1Be 1650 ratwed et o sl TR SndlalidetsrS A BT Jgss than the
ambmh}/pfwéiﬁb dea tissne sith ehat eibsinglsybjeaed foetréatmemte Tn most cases, this

nt ai ned.... Unl ess. ot herw se_ i ndi cat ed, Jues of .
reduﬁ?%%@ﬁﬁﬂée g@%g ¢ dhan the afmosphefic presXy atowhich the gatiest j§ located.

Alterra€iobly Ol redifced $R6ksBRI BAYbé RESTHan athyArcsediR! ;rB68re06f tissue at the
structure used to enhance or pronote the growth of

tissugsites Adthangh therferms vasuwsr apd “pegativie preasuse afay |bg used to describe the

presbf® 'aﬁﬁkédyto%é H§s%% sitél] tHE Q&hﬁ’l‘}ﬁ'lessg.&r ied td Hicliisshe hb:athz;/ y be

rovides a tenplate for gr owmt The scaftold
significantly 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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infused wth, coated with, or conprised of cells,

grom h factors, or other nutrients to pronote 5 cell

growh. A scaffold may be used as a nmanifold in

accordance with the enbodi mrents described herein to

adm ni ster reduced pressure tissue treatnent to a

tissue site. The term"tissue site" as used herein

refers to a wound or defect |ocated on or within any

tissue, including but not limted to, bone tissue,

adi pose tissue, nuscle tissue, neural tissue, dernal

ti SyHeGerny 5ol dsi B6d BerelORAGS td ¥ sulist:age 6r stewtirehBerto enhance or

t endons, or |iganents. Tetermi tlssuagsog XI thr
promeferthe erqveh of cells andiersthe formagiop of Bissuer K §C fsdypically a three
dimBRG6ed ?deulé sw&ﬂfte&apﬁmvﬂ@.& s%mlylate fat el PERWIRS TR@scaffold may be

o areas in which it is desired to add or pronote the
infusgdowith, esfatesiwith, enremprised siieclisreroval fagire, onathrraurients to promote
cell grmu £ sédfﬁﬁ&? fhay teats0F g§ a ﬁpa\‘uigﬁi #4SREordAn @AW itR i embodiments
I'SSueé "ar eas grow additional tissue that may be

desdribed deteinl tmarﬂnhmslcmpdmedqmeasmeamummamegsm tissuesiton.

Ref rr | n 15 2 I r

app e e ‘Elssue v?nlq’% d fh%fJéE g#%%%_lg vgoégxgr dggéc# fé}%ﬁ d on or within
any [issues hwﬂlaﬁngbuttx’m! lmesietni bone\tisste, adiposc tisstiesmuscle txssue, neural tissue,

el oo, Sqrettpn e Sheng e ey S RGe N8B0, “he term

“txssﬁﬁfs'nb? ﬁfa@%ﬁh&l@ferwm bﬁa@ tiege diat hfencs nemsharﬂy l\alwmnded or
215. The spi ne portlon rcuate c ne .o
defesiive, Wk are Ty oAb WBIChaLs RtirecF 18 DM r PTG S Eigpvih of additional

tisstie) F O eRAmPRY) kddceld RredsurdhifiRteAthaR nsd)i BreuseAeh tértdin &lﬁxe areas to
be centrally | ocated on the w x% mani fold 211 s

may
grow mdelitional s s mayihe WaFYASAGRg STPPBRRIod fa)ohathis disaye location.

ther oty thfIG’SO 'i‘ 52 l§e<ﬂﬁ¥d ﬁl'e%QurQ AeRidrs %bpﬁﬁtus or wmg manifold 211
illustrate 5, resulting In one

accosiding todhe pun@pm 9f thei mgsem thventiomincludes étﬂmé\blwqxger 213 baving a
spmgg)r %ﬁ&[‘Z %%@d %__Eﬁr o?m thgrxg%% Bith W t[?)?ttl f‘@ is é)osmoned along

I ons be p I cu useful I
oppmam fidéscbf2lid spise pertiog 215e dhierspnerpostien 2>lrﬁ formy ab@rmtate channel] 223

eneratio [ aI | r if
thatﬂ PR ™ gex(\%? peg nar olﬁrﬁ%‘h rul? %g‘% m%?ZPat“?'!é‘gH%hﬂ‘e spine
portien Ztﬁaniagrbe ceﬁlSallEhEcﬁﬂeé woh hheewirgy mamifold 23 1issclpthaf the atitth of the wing
IastorrerLc erla
porgiS Fn = Saip R AR Farich 403 FanAizo SRR Yt BHos. 15
resultiflg insiesofNEWERG portionn S’abtmg edddnthaithe Iotﬂ'eechng lpogion219. The
of nt er Callfornl houl. d be n
extep 0! B TARe PHRE PIERTHA 19 iy PP GRresulariy R B ifog arins manifold
211fi§ Eﬂhgl’ﬁéed)ld"kﬁfnnbttﬁ&m&bbbé &geﬁéreﬁd)rbbﬁhdﬁhhg ahdthe wilBewing manifold
flexible barrier 2 a Il exibl acki ng 227
211419 bewaapred %ng’ﬁfdgﬁ’? AH3F étQﬁ’é €f | exi bl e
bartheflexdbR bali& 21111 bRgaabB folh&d by ax ek nlegic haérid kach as a
encasi ng the flexible backing 227 mnay be |ess_in the

siliapne palamerh AHEXamis of A WA ELiFoPY IPR%Y%FW@CMP% Mgii2-6015
maxﬁk‘g tu{)efd vy ¥hdi] ?&Tﬁoﬁ&kéﬁ'ﬂ?@mﬂnﬁtéx‘ﬁ?é&aﬁf&rﬁﬂr £ hB&1d be noted, however, -

barrier 213, a silicone adhesive nay al so be
thatitbe flexiblebairicoath erpld b miade Heont pry ohErbigeempatiple fexiblp material.

Thegff a’?@g%’%{‘%’%ﬁleﬂﬁ&% g.ffeégﬂa W%hﬁﬁ ﬁ'ng%Q and a&rablhty to the

flexibsle mmrmz |”I§1e phiekmasa of §herﬁmkd>lé bmneaZpbbmingrthe Rexible backing 227

mayl-gﬁ.&*é C %g@t B%{f%g@%b% LFH nﬂaa? ﬁxt the %vqng %or? ons 2%‘ ﬂ'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,
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fl exi bl e backi ng 227 coul d be made from any

bi oconpatible, flexible material that is capable of
addi ng strength and durability to the flexible barrier
213. Under certain circunstances, if 5 the flexible
barrier 213 is nmade froma suitably strong materi al,
the flexible backing 227 could be omtted. It is
preferred that either the flexible barrier 213 or the
fl exi bl e backing 227 be inperneable to liquids, air,
and ot her gases, or alternatively, both the flexible

i FAEHY N BB 30 B hAg 20 2B gom o

knit fabf¥ kiidteasBardi 6813 2dahufautured by iR eBhwiodi Tegn? Ariveya.aHowever, the

e S 203 S S B s B capb

of adklﬁx% s%fengﬁmxdrcﬁﬁlﬂﬁﬁﬁy BB ﬂ%ﬁledﬁkﬂé&ezm AP aémnzﬂr&mnstances, if
tabl € bi oresorbable materials may include,
q@icg)g 227 could

the ﬂpwq barrisni21 hispeadadseme tably steng arrayfrs?ét the Tsxible b

be o dpolyglycolic acid (PGA). The polyneric blend may
al so include without limtation Eol ycar bonat es,

polt j& prefarcadethat either e flexible bawies 33 or theclexikle bapking 227 be
impeRAEAHIETo ﬁi\ﬁd@% %ﬂ? 8{}4& Fé.sk%’s rafe #Jaﬁr 2 %[21%0 e fitiibl3Yacking 227 and

serve as new ce -0 , Or a
the flexible bardenaliemaalbermgpebeeab@@ ligwidsoair ansk ¢tb¢r gQSPSh t he

L:r’gﬁrr% 3 cp‘ﬁ gromﬁgndgﬁg?‘glgﬁéé@égg }??F%S' mat er| % Ctye/d from

bioresmbbm&enamna]bmhat doimit hatd torbe rembeedifrophwopgsieat’s body following use of

the l’%@l{plﬁ% ﬂ elsg.ére v?)rp' &gggxg@:a 2& y ga.}%(l}i? %ﬁgé?sorrﬁ% 1% _materials may include,

withdtit dingitlony a polyeneaizabléend of patylacticaci@ (PIiA) andpolgglycoligacid (PGA).

< Bilgarreme 1S it R DeR pel aironeiedhigigparstes, and
caprzﬁidt@ﬁ‘é&e dHe(lekilsle bhiaiee 208 and kiR fidxebie bhékih ?227 afayFhaher serve as a

a silicone polymer is used to formthe flexible
scaffgldrfor §?W’£f§°graw% loF 8 §raffold mnterial e ‘&‘F%ﬂ penifagipnywith the

ﬂexxﬂtetlﬁﬁlfbrtﬂ]@ afntleﬂ@xml@ bQﬁéiKé 3274 %Zﬁ'oin%té &Ql-éllo% bK8itable scaffold

barri er an adhesive is the preferred

matepiak ey “@ﬁlu% t"ﬁ@lﬁ’ﬁ’éhﬁll%@% cal¢ium phesphate, gellagendP AP GA, coral
hydnz)k}if {iﬁ%‘f?esz E’axJBBH%SQ ok 8ch|3§s€E laﬁé%xgh ﬁ@ﬁél% e)i(’lreg‘%x%bgamé scaffold material

. I e att achrent ~may be Us arrier
will kg 4 high ydisbfractin il 2 highepnignbpkaini ons 231 ext endi ng

; {%@%@%@%eg?ﬁ%%%g&&@%% rﬁg% %@%@H&E\aeyg%ached to a surface of
the fkcyiblﬂUmmaBB Hrwilicanepolymeriis psrsltodatm thaufexiblebarrigry213, a silicone
adhe? tvg ?):(a f‘zg%%, tL) %ﬁgchatche ?fgﬁib?@ﬁ#@%‘f%?ot;&rhthé ﬁ?ﬁ{g’ e lfﬁﬁg' 213. While

an adiresxve usaﬁxecpraienbd urmhozi mfeattai:hmbm whemxthé flexible bm:kklgﬂjﬁ is surface
h ed.

0 l.ch .t he jection 1l.are att In this
bonded o,y ASEIE Herttes 3. Sy Babte et A B
r emht ﬂeﬁlbl@bd}ﬁb‘ﬁﬂﬂﬁﬁxcﬁﬂ@a phaglity of pfojéctions 201 effending from the wing
t ,, L {
porB 3 et oSl LR 3 Bl beotindrial,
spheﬁ@&]sﬂﬁﬂﬁﬁhéﬁcal tdﬁBed,bQ afly SRR §1§apb}/as\llbh% Bs slefst some pornon of each
projection 231 extends fromthe flexible barrie

projesHand3v at i a plape difieyent|than 1he Plare pstostalsrbwyh dhgside 5 the fexible
backBlg S B folwhith Y SofclibA 3 1234 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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The placenment of projections 231 on the flexible
barrier 213 creates a plurality of flow channels 233
bet ween the projections. Wen the projections 231 are
of uniform shape and size 5 and are spaced uniformy
on the flexible barrier 213, the flow channels 233
created between the projections 231 are simlarly
uniform Variations in the size, shape, and spaci ng of
the projections 231 may be used to alter the size and
fl ow characteristics of the flow channels 233. A
distdnRE by Sehish eschyir6jedtbn 23T yx&m&ﬂm flexibkei barrderetl 3 could vary, but
wi.thin the arcuat Qan 23 and|i§eutached to the
mayialso oW TE SRS B PIGRID] ¢ eV Rhes B F & 8. The

I eqy e RhRABHf frof&hbﬁ@?.?/l oﬂﬁletfltkiﬂ)l@ $arrivay 1D ereatdsagiiadlity of flow

solely to the flexible barrier 213 or the flexjble
charigels@33geraven the projectiqnsh AVbenithe prpiactinns 281 #&@iugifprm shape and size

and 3%74} Wk&@uc e RPALBle &ﬁr%g R EntinhLR 238 Chdadlt between

-pressure delivery tube 241 incl udes
the grojtictivas 23k arkisirpil@dyBuniform. dVariations el thsfsize, shapgpendspacing of the

pro.)gcli'{}%s ?g? ﬁéy]bé@%édqg Fﬁ%sth{e 'sﬁ@ %ﬂd PG H %tterfstlﬁ egf the Eﬂow channels 233.

oca any pol nt along t ar cuat
c hao ratuc@®-presturt dbhﬁerylﬂﬂze 24lis ipssitippédwithinythe emuatecnhednel 223 and

s BRI SR A 58 AR 1 3 Bl e

tubel 1A AkY bahRached 3oRly RABe flEkible bhrfitr2 13001 the ﬂexmllé%badtmg 227, or the

r ef er abl e . el t oval e nga
tube ) A od atachee i, o the Bracble e 13 O TBE g ne kit 227. The
red&b&%%éz&x%@e\l;ﬁ@l@rtﬁﬁ 24 Duic]!\ﬁlels arag;utnuﬂima 2434t & dtstaltehe of the tube 241.
1le e oririce

Theitpbe 241 gy PE RS SRBHLSUR hhidbe sl BatisnddT jsdpetebel day point along the

arcubld UHnn QO BRGRE hite 24118 prdfetably Pusiivasd hch BAGthE Alstd Grifice 243 is
bet ween t he’ proj ections 251 20 The reduE{hd pressure
locagrdl anpseximataly midway alope dhelongitydipgldength gffhe arcuate channel 223. The

dxstﬁ"ﬂ c’é'ﬁBQQﬁfe?&abS" thadc¥Bpital Bf 614138 Shape®yR)@ting B )tube 241 along a
-grade tubing material nmay be used to constru

plarlelrtbat is eugmed lcms han mpety é?¢xﬁtag;ee§ mﬁxeémgm@erwé pxis of the tube 241,
Whﬁé) ?xt e Ml 23 As& B@}?ﬁx@el o tidﬁ?é ?E of g«%acfriﬁ'be 243 increases fluid

coagul a ant’|
conmmnmeaﬁmmninh ﬁmqm chun@lsrgadrfopned bMQaﬂ;errgmecmwsO?ﬁé

e e chai ep ven g%%,% Rﬁa@%ﬁ&' ?Jré wad%%qn %%i};@ycoated

eni ngs, ven orifices
sihqbﬂe ot uretlechea I}mwgevtehanyemmw—gmcbsmbmg nokserialanay bamsed to construct the

IOITE T TR -

antxf-dtbbghle.ﬁtsl aai-fbsinogenk L amifi-adherants, aatl-ithmnﬂmwﬂﬂ anddrydrophilic coatings.

Chafae Smepae b e e ey 4 b 24 mY plso agiude ven

opeligs, k8 vieASb1ificssd 1 Positioned hlyng thxoretineed-mrbssuledelivery tube 241 as either

an aiq%g%tptvg %I) ?}%lc%étg o ceo2r4321thtexg S&%PS% gcp na g;gllkfglzfzgg 2%3 to further increase

flui® eSmtui@ion IbeRGechitBe &Hﬁxbé@ 108Gk HERN. kuueezagtdadqﬁe f1B® channels
arcuat e channel 223. e‘F-‘§OSI t i oned su

th
233; ddhgaednoseressuee delivepciube 24bmay be R?é&&?ﬁﬁ‘i alopg onlia pergion of the
lon%lﬁﬂﬂﬁﬁ 1&gth BPtt@ra‘?é’lﬁieeclfaBﬁE‘lr@lB as %ﬁgwntixli‘ PIGS St-8] orQiliefhti®ely may be

be capped such that al conmuni cat i on

positiongg elenglike entiye longitndinglilepgth qﬁ tbwnatﬁﬁémeé 333 o Hpsifioned such

B U PGP0k BRI A1 e chc

22328t dittalaonﬁce 243 may be capped such that all flmd communication between the tube
241 and the flow channels 233 occurs through the vent openings 251.
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proxi mal end of the tube 241. The proximal orifice 255
is configured to mate with a reduced- pressure source,
which is described in nore detail below with reference
to FIG 9. The reduced-pressure delivery tube 241
illustrated in FIGS. 1-3, 4A, and 5 includes only a
single 5 lunen, or passageway 259. It is possible,
however, for the reduced-pressure delivery tube 241

to include nmultiple lumens such as a dual |unen tube
261 illustrated in FIG 4B. The dual |unen tube 261

B85 b R R A GO BB

proxiialiefid efthetabe 24 1 .0oThdpiomirasl drifice(d56)s ovifigumeld tf mhteawith a reduced-

reduced- pressuye deliver ubge.241 and the fl ow
pressigGIcs WhiGh SisFored b ore BB bElovt e GeRse  FIG:P. The
reduct8-predaare’@elivERy nide 243 §llusuted ih FIGSO MBI AAC aid 6 indiedesRRaly a single
the reduced pressure source and the f1 ow channel s 233

lumep, Q5iRpstags Ry 23P- IUinpRsHls, homryes debihg Trdnneh-pressuirrlivery tube 241
to inarﬁ(géjﬂhgfﬂé@ Er\{éﬂé%gﬁgh as f bitdduden bR Jd1aushadd R I 3B. The dual

[ Iltered air or other gases,
lumen futenflt iaeluges 2 figedemen 263 pnd 2 sgconddwmen 262 Thepesefa dual lumen

tube ?{o&?ﬂ&% is@%agﬁ%ﬁ{%hisi %fgp{i{; Pﬁxl}xg;%]w%{:yitx ﬂ?rgvegggﬁgr g@&%&%ﬁio‘fﬁ'ﬁe reduced-
pressiiret dediveryetuba 241 phd thid flow shannels283 Fonexampladhe usaaf the dual lumen

Qu se ate fluid co nicatio t,h
tube 31,349 beIRRE IS ot spGu PR bERlesR PP BitEed fgssure squrce and the
flow ohdanmels 283 dlong therfresinneaf268 1 The sedandl lutnen Pb&madthe wsed to introduce
fhe.first .and sec

.naori zopt al ., di vi d epar at es_.] 0 .
a il RS R snoneid 7. e HERTRSES Al ' Farh gpdS: fifibacterial
agentsfdntivias u%éﬂt;b; g:eillgrﬁhﬂx ﬁrbﬁ@gofx ugaﬁs,gﬁékaﬁ_?ﬁiﬂwdsl, chemically active
. osi ti one abpove .t he secon u n . e.re tive
ﬂmdgeg Ay GHhen flogch olt 15 desitgikfo duEesige qm'ﬁéﬂgdﬁz he 8gyy channels 233

throudB Seyahaté, @ RS icaPion pamisf 4 Hiddc&Rpreudirs atlivity htbe may be provided
provi ded between the |unmens 263, 265 and the flow

Mthm%&nﬂésme%r exanpl e, when the first lunmen 263 is
ppﬁéﬁehﬁg&lpﬁ) FIQ. Y8 hdb&Todth cﬁ{'ﬁe{)ﬁﬁ s teOBRE First%Ad second
ar 251 may be p

sim 0 vent_ openings 25] ovided to allow
lumegs A6d; 268 afitbnragueed-preasiire delivenninbel2612@3ultipgdn therfarst lumen 263

R e T T
lumef$26hA¢ahay 283, dépeodiply on hivefluild comrhimieatgimis pagvided between the
. | iy 3 . Lt .
el 22l G g8 AR A S B U 26
positpmed tas dhstrasdde FiG. 4B oembpdnisgsisimilac®l ventlopérdegs 251 may be

eparating the l.unens,.,o e lL.une u be,arr anged .
provRER AL Al P Eaiorunication SuiDihe o5 HHERER 2330 Whel P sk men 263 is
positibnpé as _mushafidri_g FEGd#B;(’:;h&.‘ ssdbinlillumérfx IZ?ZF ndytcohiifinit4te with the flow

r.oyi si.on i ndependent.. pat hs £l ui.d_ conmunicati on .
chanfiIS BT HEOudt a AisT RERe SR o it opfich 287 ohiRthatggy, t multiple
lume¥St¥fa rddticbdlprdiSureMRlivaty tiebultl PYpasitibhdd sidd BREIdE Wit a vertical

. .as described above. Alternatively, independent paths .
dividgr separgtirgthedHinensa s Bia lymnsroukt b armanged gongangiiqallypr goaxially.

si pgh&uih %%Pwﬁﬁtotngerm g SRR siHTR thd 4Phat He fo¥vision of
usi ng separate, unattached tubes wth single or
independentnaghs of finid somppunication could be accomplished in a number of 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

Jlumens.
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If separate tubes are used to provide separate paths
of fluid communication to the flow channels 233, the
spine portion 215 may include nultiple arcuate
channel s 223, one for each tube. Alternatively the
arcuat e channel 223 may be enl arged to accommopdat e
~mul tiple tubes. An exanple of a reduced-pressure
del i very apparatus having a reduced-pressure delivery
tube 5 separate froma fluid delivery tube is

di scussed in nore detail below wth reference to FIG .

9. 1f ihafité hitds bt Helto pfovide & ﬁ%ﬁh{f&%ﬁb ¢ fsid ¢oMmunication to the flow

deI I VEry apparatus, Oor w ng ld 311 or %t
chamwbs 233, thei spingspastion 45 ﬁ?aéfsléﬂfldﬁ’ Fuiale awuﬁmﬁawj 2 one for each
tube l.&lﬁrﬁ%t?\lé??{l{el dibuatd SndiAd] 913 Ray BB EMErgddtb OGbrEhSdAR dltiple tubes.
wng portions 319. W ng portion 319 is
An mmnle ofie ¢mmresm@slxvgy@pa@gn§mavwg agpiveedpressugsdelivery tube
5.
sepag%tg ?\ ﬂsl{?é th\Pe?*' Hb%QS ﬁ%s?u%xé rg@[ﬁéﬁéﬁt@% ?ﬁﬁ g&tren?e to FIG. 9.
t heReferripgta m‘TIGSl 6-834a Iedu&bd bmsgh'e tdhlevagp apparatys, or wing3usnifold 311
he central cat ed
accqrnﬁ' tp ﬁlée RELOCID 8¥ % g Rlx\'ne mven ?on\é\fﬁxgﬂlgggg Ihé)?ilggeulg%l’]lefﬁghavmg a
'spinlsz F:igg&ng})ri argia ﬁéx;ﬁ ofmgtng&bmhohsﬁ }:Sf f?zmh wingipotticst 3 k& isqbo'ginioned along
.GS.,6-8,. resu tln e Of ot
oPPORIE R the TR PO Ro g R PSR TE g0 pf Bfeudfehannel 323

that @dy’ 6¢ rn?yd hllﬁ e e @ﬁ?fel‘lﬁngbh Wtﬂmwhigm‘iauﬁﬂtg 3 ghy Albthough the spine
particularly use if the man
portign Hp maghe centea) Wﬁe&%% Ao e w%dﬂavfféﬁ léﬁéﬁ%ﬁh t {gf size of the wing
port'ib%ﬁljmqs 84ch1 RE spind ?)Brt%rm}l sRay b Be offkdt dsSllisrabel in FIGS. 6-8,
apped around fixation hardware atfached to the bope

resulfinghint are-nf they¥Ens BATTiony 3] S beine Hade Ahanyihe QEheE viRg BPRion 319. The
extrd %athe&f otk SFASWIR pdifioRN 1Y ey b@§aﬁxcufanqqisemm if466 wihg manifold

materi al that covers the entire surface of the
3111is beinp msedhiayqonaectPRavith bpprreareration erhealing ang thegwider wing manifold

{ QF,'%, ahshn Wi ' cel | ul ar
311@9 ﬂ)eo g‘} |nclagi gﬁgﬁqﬁg a{:jflac ﬁ‘g%{gﬂ\g&?&;ce (not
Vi sﬁbbh!ﬂanmﬁteﬁal 837 isrrtached witbpBexibleduiniesiis and mapebe provided as a

~ sin e:c)g%lgc? l{)gmla ?1 ersn eSe% ensugfa%é Bf Hllétﬂﬁ%lé P&frﬁg ) gg’ze?nendmg

acrqse thengpliner portion B4 ead B8th wing mmoxsrﬂded |Trhs|¢tellulhematenal 327 includes an

flexib b rier. s | . .
ol SRl ot Y, AR SebHBH U n amier 15,0
maifa distdbition surfacp 829 eppedterth¢ atedthofentsurfech, amg a plerality of perimeter
uxffgel I#ﬁl0 25 material 327 to the flexible barrier 313,
exi ble barrier 313 and cellular material 327

C OUhtnentiddanastdhdflegible wdrfier3 1Sunaybé sindldr &¢ Aexibie barrier 213 and

T CON TR EREE TR TR Sp—"

matBARKI 2730 98¢ HExiBRe btritr IS, FRANXEH10 BasrieeB13 had cellular matcnal 327 could
transm ssion of fluids such as | I%UI déaf ai.r, and ot elr)
be aftasked by amyoetbersighleratischmeptmethed prlehfpr therusghp assemble at the site

of tichfdll! ThEAekivIOvarkr 593 aﬁ’@oﬁﬁ&ﬁbl@ﬂﬁbhﬁng 36rvR a8 %h Gferinfeable barrier
back the cellular material 327. Rather, the cellular
to trrﬁasre:sw@m of Finidrespch 46 diquids. 9in eed Pher Basesi er | ayer that
71?;'1).&] 'Qﬁgﬁd&%ﬁ@ﬁ@a ngfﬁl@ﬂarﬁgr iRen&ahlk %laé!ﬁnma?yr itbe separately

arrier er coul be forned from
prov:nlde@ tafbacki the pellwai xabtenel P2 \Rathen, thereshiles materigl 327 may have an

R AL ARl % A D537 e v

layereohld e formed from closed-cell matenal 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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13 material 327, the barrier layer may include a spine
portion and wing portions as described previously
with reference to the flexible barrier 313. The
flexible barrier 313 is preferably made from an

el astoneric material such as a silicone polynmer. An
exanpl e of a suitable silicone polyner includes

MED- 6015 5 manufactured by Nusil Technol ogi es of
Carpinteria, California. It should be noted, however,
that the flexible barrier 313 could be made from any

mate %‘em bp{ ar 2 e &lrﬁa {rcfutdey s%ti@&ﬁbﬂmd Wing Jl‘ﬁonsas described

ases or W Se 1 hcorporates a
previbugly mitlerelfareicerto, thd: Aexiblecbartiers3 13acki ng is preferably

o BTk RS bedfPlghiy! ARAL FoR 48k AT RR n Bl such as o

siliconB polyrer, A€ ekinple bfa 2ditabile umxdoimepamer fucnmeawaD-sols

bi oconpati bl.e,. 10 fl exi eri apabl e
mmam e O NBH T PO BB ISR F EUFE o CEPT e 1 PRI B 1 however,
that tBd Bexibldbatier SPaslilaBe nadeFfonk 8hy bihef bidBé@phatile Iekible material. If
an open-cell, reticulated polyetherurethane foam w

th
the flgsible barsigsencasesi ar@haryisedeRTPoLtRs aoitnxible breias, the féxible backing is
prefeWaﬁe ?fonah%bﬁlegl%?mumdc%w Q@Bﬁmﬁ%ﬁufaﬂmd by C.R. Bard of

acture Kinetic ncep , of Ant oni o,
Tempee AaizonTh élovau ithe ﬂmbbrbmh@?ﬂmyldahesma%ﬁgma biocompatible,

ﬂexﬂ%lgl a‘%@'néﬁﬁ 1s %qa%[%’p tdﬂﬁ{ J&‘eﬁ?ﬁ'ﬂ?ﬁ% Ab(?llﬁfst ﬁé)h?ietbfrner 313.

provi M Cati on t hroug ura
oflnodmmmlbcshmnmt, theselldlanmwtrmi 827 isTareopsnt-dell, mnculated

polyﬁ t er Ane?i%én 15!? P{) |s¥%1%nx?%ﬁ'gﬁx b%ﬁ%/ J;%ooﬁﬁ% g{ijérgki.gmtexample of

this faaimana;nmchaiel GrandF cplinm uﬂinhfaptxnéd by KinaticaDorekpts] bicf off $edAntonio,

Texaﬁ'airg g i V\ggpeflﬁg?ﬂ g\%; ﬁéagzealffl&?ﬂe lp%tg,: %fueln?rrothet biocompatible
matefiaNiEOpOides Imuid'ldmﬂmhﬁid:hnbmﬂiromf 4 plaralivy of tieannelslin tieee dimensions.

27 h | | )
el gtd A SR Em L S cephre el s MY  plocatiy of
cells Ifmdly @snﬂ&&écsmajbceﬁt éeﬂB d mlum&y 8f NeWThhdheld RIS by and

size. Variations in nd size of the cells of the

between thg|“gpemggllsr’ iof the @ilvlqré%%mal 347y dhe Sovoehanpels pHew fluid
comrh n&wa&&@m&%%immqt OiBn O BlARNIGT 3? Matérl 8aH hQﬁnE %?gn £Qls. The

ter Wcaacterlstlcs urd throu
cells apd rﬂsplwa‘rl}ama@le mhayl beagiiformhia sbapd rmdaaizmt mavancls%parmyned or random
variaﬁjgfexés gxegcqag &Jad‘ p%h@&?s J\Qﬁi%pe' aﬁlgl sg%e?f tﬁé ESRD ISR J:e‘ilularr material

€ ( portions o ar 25 mater
327 @euit unmmnalrplhmfhﬂw ¢hanptlscasid such pha;am{psmswn & used to alter the

ﬂow\émir(‘alaﬁegrsﬁ ﬂﬁ{ﬂl]tx QL%}{:_\ ﬁ%@gﬁﬁ%}? g)aie%al ges e ‘gl:%}ﬁﬁ%l Iﬁateégl 327 may

lonis ove
furthar imahxdeq:orﬂua;sethattmdnde ‘malyselde:eﬁmb sThesecleded-oell pbmtions of the cellular

f.l | e barri,er L arl cl.o ceI I
roateiig 4 il e b Bl S RASEL B oy, i) Ebbected o
adjacent egllsal AiB&xanipgle pf euhused-t:ela psmnioads desceibed hlnm&ésastathammhayer that
of .the cel.lular nmateri

he erinete u ces 33
may b3 Subdiieel Botthe BEERR Batries 01 it By nsoiell Barionsoua be
seleoﬁic'zayrmypcﬁlea éh the celst matdriall3 17 R pretidi hraaahizsibh ®f fluids through the
mat er i %%@ o0 not. have ¢t %%erermvedfroma
PemB%fFT%H a°§s 9f F %"‘h’é‘a t he reduced pressure
defrpy ﬁfeiﬁb?@l?ﬁﬁéat 31F8 a’%ihlceuﬁwr tntedeal BRP mESON RPN Gonstructed from

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

the reduced pressure delivery apparatus 311. Suitable bioresorbable materials may include,
without limitation, a polymeric blend of polylactic acid (PLA) and polyglycolic acid (PGA).
14
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without Iimtation, a polyneric blend of polylactic
acid (PLA) and polyglycolic acid (PGA). 14 The
polynmeric blend may al so include without limtation
pol ycar bonat es, pol yfunarates, and capral actones. The
flexible barrier 313 and the cellular material 327 may
further serve as a scaffold for new cell-growh, or a
scaffold material nmay be used in conjunction with the
flexible barrier 313, flexible backing 327, and/or
cellular material 327 to pronote cell-growth. 5

The polyrmdricblend biayl alsonintkade avithonblimitation pelycatbonates, polyfumarates, and

combl e, P 52T R ROSPE R 1 FEUMPRpt PR B s s

scafflll F6r mdw cé'lﬂ-kﬁfvvthl 6r a SYaffold ﬂh{eylal inb9 bessed fmddihjuncuon with the

o Bt 1. 5 R e L OBt 527 ot ct-growen

Smt'aﬁle‘%9§ff$lUQH§ignaWk tnly int1R8e, AViEhHR ﬁrrﬁﬁﬁaﬁ,edalé’la& phdephats collagen,
tached to the flexible barrier 313.

feal
PLAIB%@@rqé Mdmépeetep,\/@rlgpm@éeomw%a%ﬂ allagsath aigsials. Preferably, the
sca.f?(#lh?ﬁ\ R&‘ialt\ﬁlltlf}ﬁrz %@g{/ﬁﬁ ﬁ%tu%ﬁ a&%éh cé’ﬂteﬁtrbftaﬁ? C as e

a cel terial 32 bei ng present i
r edmewcpdmw dybnvcxwéuye $4bis rositionad witinthe m&r qfennel 323 and

is atgarlt:l-ngd ‘ig]ﬁle%égliﬁié g&nﬁ?tﬁﬁ | e re%&d—ﬁk@s&r@ Hﬁ yRABESFH fay also be

rvery tu cludes a di st or | 43 at a
attaduesltta itheeerlluldr miterialt 3%7e oBinlthe caselafionlyoa cﬁbﬂ@h matgtial 327 being

24 FlL G T
SIS N TG
3270 mlklrmc%élbreSSui‘Mved' tabe a4Y invhides aalisagrifive 343t atdéstal end of the

wbe 24 SRE oy nalarpc BRGT G pUADP FOCRLPsoag dlingey tube 341

may B& @diﬁé@desuﬁﬂ et ehe disidl oﬁfx\ﬁ: 343sik dbcabdd dtiaag pdiid alamg the arcuate
pr e? erably nma

chafisl SEAqP fepredpEo I Jaceipd Rpriipaiehe iRy lpog Al qpgifudinal length of

the hiRgtelchanndl 308! The AkkalGeHice 843 iPpreh@ably Wetdlﬂﬁkbﬁb@l or oval in shape by
axis of the tube 341. Wile the orifice

uttig: b ol A T IPRiER PLoRE U Aperieed Phhan PiTeeh (0] pgRes o the

lonéxhi&u%.l QRUTBFhS b33 1 Wki1d 1he ok ey i’tﬁ‘lkesroluﬁd,t ﬂﬁS elliptical shape of
lular material 327. 20 In one enbodi nent,

the p@ﬁee mr%ﬁe%ﬂ,wﬂeomwemwwmﬂ@@%'yawedn mrcﬁlldpéar material 327.

oveng, n%%%ﬂ(f&ﬁentofhe\ég cearﬂréésﬁx%sdeﬁﬁ}@xty ©HO¥A) il HdoAhclude vent
to vent openings . The vent gggl@}ﬂ(gs are

opepipghit qrmetioraﬁmgnplmiwm éurslm e ¥ertjopRRinga A5 at-i Ve vent
opeél??% Iélre &sﬁiﬂed%&dz{? “&%%49 fas 'eﬂhe%dél{érl?ﬂﬁ'irego t€distal orifice 343 or in

ori rther 1 ncrease ) i
addum nhe distab orifiee 342 to further ngreaseifluidrepoynuricatign between the reduced-

el g 7 s AT R 25 BB, g rduces

presrm;e dedivensiubk GAt anayl engpsitiungd alongraniyoa poftiontnd the longitudinal length of
| ongj t udi nal,,Length of. he arcuat.e ¢ nel ,,.323,. e g

the o037 e b B P R S Tongitudinal gty

of th®aguhtethmmdel B2Bglipositioned sud thasthe rahmam-@kesaﬁrﬁ delifery tube 341

osi t.i oned such t |ver

t
ocefgigs st btgie sbatnl S8a s S50 pEES 34k B 9B% poph that al uia
contthBhightici l{)é‘ﬂn@a}) ﬁxf:&uwy: bﬁl&t&ﬁ ﬂ!de éli@helts haéur? lﬁ‘.ﬂroﬁélut}ﬂ vent openings.
C ol s cS YR B A GBReYS R ARGy eqpacs the reduced-pressure

dehBEﬁ'f tﬁbé‘ Bhy. ThEee1fRhd MhRFaMiEhhbe 3snheeicAlth Ql}{esreﬁﬁé’ed-pressure
di rectl g4contacts t he reduced- pressure delivery

delizany tubp 4 Larithe egllulenraatesial 337 mapsimpdy be ﬁmféleéao tb@ ﬂ%ble barrier
313 QP HESda QS5 EESire delivery tube 341 is positioned such that it only extends to a
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delivery tube 341, or the cellular material 327 may
sinply be attached to the flexible barrier 313. If
t he reduced- pressure delivery tube 341 is positioned
such that it only extends to a 15 m dpoint of the
arcuat e channel 323, the cellular material 327 may
al so be connected to the spine portion 315 of the
flexible barrier 313 in that area of the arcuate
channel 323 that does not contain the

reduced- pressure delivery tube 341. The

midppfP oF i vl R Do o Rt it $27 450y 5 Y i o he

spme%lhoﬂ_ Bes Bf gheifloxible bhirie 8 13 hbthiat e OF tigpureghté chanmeE323 that does

th a reduced- pressgre sourﬁile which is described in
not cmi?’é\ the reducedrpresinsideliveitibedte to FIG 9. The

r eﬁ‘x’eﬁ%@iu%ﬁﬁ&k@iﬁe Q@lﬂe‘f? fbet34 Fudftdr inthuded é picREmhlorifice 355 ata

FIGS. 6-8 includes only a single |unen, @gassa geway

proxigsd end pf th:; tpbe 34 b| The prowirpaliorificg356He cm%avé tOpTF’é@s"tﬁ‘l‘-‘éa reduced-
|
posff] D4R, R LA B B MEL L R P9 e

ose y Wt
reducfa@rwexmdelwemombg 3¢ pllustiateden RIGSe 618 noludessonly @aﬂrz:gl@ lumen, or

sl 350, W AT 634 (PBSLARSR BN ol o e

mu]th)l‘eallumdns sach g thuseodestribetbpreviobsig Wit t@sen@eeqod?lﬁi dB. The use ofa

ths of fluid. onnunlcat al so _be
vt B e b, o e gt e o T FormPraibg Kep il proximal end
of the mmueu—pfzﬁsﬁxwd&hvérb eubd 31 adahe ﬂlow clﬁﬁﬁﬂ& s previcushl déScribed.

hesg e i o ST R Shour e T et PBRE 2 e vin

singlé BY Rivlfis1e IﬁrﬁéMQﬁconh&ﬁﬁ@@t@dmﬂ’f m&waﬁeﬁmmer y tube
373 hayi n% extension pqortion 375 gt a di st al

37Refsrng© FISH ) Sduanst 83, reducrd presiye ‘d’d’é%%l’?a’aﬂ’ﬁew 1 according to

the pﬁﬁ&l%l’b%'d? %epﬁretsérﬁ Envehfioh %dl‘l!i&fs %rr@@ﬁdédgfr&}éﬁfe@elﬁv&@&ﬂﬁébﬁ having an
to match curvature of the reduce ress

extensian paskign 6@% at adistal Tad 38% péﬂwsqlpqgé mSéwesiryvm(Wb%m The
exter{gﬁfi@&,@ﬂ 3"7@ f@%ﬂeg&a Qﬁiut‘dgw‘s%a?gd wﬁ,a{&xoms Eﬁ-vgﬁﬁééfl{h% reduced

ery tu I'st end 377 her eby
pressiug dilivgratube373uThe g xtepsion pertian 37 Smey be &mgd@y 1Amoving a portion

or 2B ity BLRLEF 753 3 P59 05 g s 31
havinga $horldex 38Burapluralitp of proyevtiona 3RS hs;dxslgqse@ en\neémqr Isurface 387 of
the rtpc{u%l:g 8}%1 glﬂ'% d% mﬁe Hfio%[‘rtx ggﬁuf%ﬁg' @J 3} 15 een the
€, s acin ec |ons €scri be
pmJembins 388. eijdcuoﬁd B mhy be sifhéarrmdmeshape,em@wpacmg as the

tu r ited
projefibhs MobriPRRRI i Brendd by ERE ok The Bidnbed Prekite b@livery apparanss
371 x@@a&&uﬁgmmﬁehd\fert ?}pp&)ang Sedu?a% gTssnLre &p&hi ?geﬁer?mg;gssue on
recei ye thin Qu nts S,
conngfiihe Res UIELATA CEPARISOF DS FoeEived v hegit- oIS | cigagents,
tendéﬁ?;ahnd@dmﬁge taf@ﬁérﬁﬂrrﬁﬁn SRk ofthe HiSsiies thiée mayHeltreated by reduced
appar atus 371. Referring to FIG 9, a reduced pressure

PIesyEs ?)wam%?tafaz ‘411 sinmlar to the other reduced

Pr Referifg SEFICY. O, Y rédiRed pdisie ddRo&HY IappakaliR4ah Rirhart 8Kk other
to apply a reduced pressure. 30 tissue treatnent to a

redugqdsprgesuss deliverappagatuses describgadisram ifcused to apply a reduced pressure
tissub Hehiint t/ W B8uSRE 419, 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

16
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pronote bone tissue growh, reduced pressure tissue

treatnment 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 treatnment nay be used to inprove recovery from

osteonyelitis. The 16 therapy may further be used to

i ncrease | ocalized bone densities in patients

suffering from osteoporosis. Finally, reduced

pressure tissue treatnment may be used to speed and
therhpPHAY FurtherdRiuste & iicteabe Icalizeditome dessitiegingatients suffering from

as hip ipplants, kpee inplants, and fixation, devi 98S4;
ostegppgosisy Finallysfedured prepyuee tissue ticatment may pejysed &9 fpeed and improve

' i ' I AERipamplaaik) kREE PAFIARY) Md fixation

oseﬁﬁe?ﬁ% o{?ﬁﬁ%ﬁ%&ééﬁé}éi ntgsrggk p?%%lprmlp end 421 fllﬂui dly
deviceninected to a reduced pressure source 427. The

re . R8AS i

Qo EEY INGTIGE 8 6 Redlely bR uR SERveR) apitafis 411 includes
reducediphesstiesieliveryi thbe 413 having aganoximelg erdiditlefuidheeonneeted to a reduced

del i ver be. 419 ral.j f. : :
presy e AR T AR anciuly hlse29 s b pRllpA AP Shier device that s
capatilp of applging hiredviged pressgrer todhe Bssupisite 413 throwught the reduced pressure

RCREROE LN T TR Y Y g

delidélyappatanistd 1t i SsplgingFeded pressurbits thel tisstdisite 413 is accomplished by

particul ar exanple involves wappi.ng the wn rf..on .
Placa%ﬂwmgmrt&ns&éﬁ%%{ed&%fe PR appatialpa M adipeifthe dssue
site AN 8 SWHIcA ifl Bis particuRp BRAMpIeSnvblies Fappingthe Yimppdriions around a void

per cut aneqQusl y inser tgg‘. ¥Men ‘Ber cyUt aneousl é/‘ [ []1 e
defachd29 anjthedgnp Adds JPe rediced Brepsira gelivery appprpls 4
perdfi&{eBhaY idsekBd Wikt perérRhtduily ShRiel Stht Refickd-Presshre@elivery tube
t ha enetrates the skin tissue of the patient. t;;he .. _
4194p praferablydnsested/thenveh @ startle inserion;sheafh that pspefEaigs the skin tissue of the
paﬁggtpi cally generates granulation tissue in the area

surrounding the tissue site 413. Granulation tissue is )

a chamapplicatienef reduced pressure tissnertreptment typically geperates granulation

. repakr i e | ~GJ , .

ass B g PBRE e G0 59057 GRLGBUTR BRRES  ommon s s

oftehdfoans) pritoihtissue tiprir iy thechady. fbuler nopmabcirnumstanens, granulation tissue
tssue typicall r . r : :

o) PRSP S 830 B i Bl fedl, R e opicty

servas\ae lacpafifoltl fof healthywersacament tisswe anGifamhdr acsudts in thesdeyelopment of

i s highl lLarized, . he i
or A, LB 68 R A B BE B rowt
groptietsd 6fthethightyl wasllgrized sissue ip tionpressnca efireduced pressure promotes new

. gromh at .the tissue . site 413. 25 Referring still to
t‘ssg‘fgovﬁl,’aéﬂ’lﬂltfff‘beﬂ%ﬁ;’ery tube 431 may be fluidly

co Sneﬁtge@g atll ® micsplah flubhdeliveryt fube 4B D\ﬂ)@h&{]ﬁlﬁ'gﬂ @hnédied at a distal

reduc pressure_deliyery apparatys 411. The ui . 3
endfoithe By ShaRRRS EeTAHCGH @S A5 ST APRAAR 431, ke fuid delivery
tubé b1 HetudesAppetiamhl bad 237 that & flally\dhiedieifocefldidYelivedy source 433.

the fluid béing deljvered to the tissue sjte is air,
If thenBuig heingsdelivareditathe tissup su¢ iscpih fheplf isiRr rabiy Tiltered by a filter 434

capgﬁ'lg%qlfﬁteﬁh gia}tfc‘f‘ésia@%agﬁist IntIES P32,k &5 brdeP t>dIBAd aristerilize the air.
J22m i n ofder to clean and sterilize 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,

trgaty%de’ surgically or

thereby reducing or preventing obstruction of the reduced pressure delivery tube 419. The
fluid delivery tube 431 and fluid delivery source 433 could also be used to introduce other
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30 The introduction of air to the tissue site 413,
especially when the tissue site 413 is | ocated
beneath the surface of the skin, is inmportant to
facilitate good drainage of the tissue site 413,

t hereby reduci ng or preventing obstruction of the
reduced pressure delivery tube 419. The fluid
delivery tube 431 and fluid delivery source 433 could
al so be used to introduce other 17 ..................

fluids to the tissue S|te 413, including wthout

SRR AEE ST T T T ——

agent, htﬂeﬂfgraﬁvﬂopxlféﬁ{otibh@gbﬂtahﬂl ymgﬁt}idlmlﬂuﬂg 6![16mer cBéhﬁgally active agents.
per cut aneoysly in e flu i ve ube

Whef peyshimgogly jioerod dne fuiddaiygry tbe 45 Cis prelefaple e through a

stenl§ hﬁs@h'ibx{ %ﬂ%ﬂﬁﬁé’n@ft@és il’fé%kiikhi&u& b &iéatibnd he patie nt

A pressure sensor 435 may be operably connected t

t hé FrESSMER %@P?f\ﬂé”rSW\PXJb%OE‘?IibWGmPW%@t@C it #éwe%@be 431to
mdxcgie%ﬂetgﬁj dﬁhg ?‘hﬁ ?ﬁigﬁrﬁfﬁ% e 451 PGl Witd Blogh %9 Gﬂﬁf bodﬂy fluids. The

ot her pressure sensor
pressapﬂemsmwm]e be operablyt dennedted t he Iﬂwiedﬁ;h‘@m m@ca@@ toa:rovxde

oS A PR T o T oA . g, o

valvec@ml: Ehowm) may élsobe opeahly cnm;ae‘abd; oeageh@gm phd/of the fluid delivery tube

431 B Vet Slpsl Pt Boliy asdim Prustng e v ony ke 421

f r ohe ﬁmepénd&gt pdhs 6f fluid cdﬁimmﬁeanomlmevxdad by Tdfthlced pressure delivery

rube 418 BREAui B3 Rng 1o} iy b ERR US4 18 ARl EfietRleny wars.
mcluﬂuigethéﬁdf providag ﬁﬁﬁ@l&pﬁﬂu&hﬁdnéﬂube ﬁsldib%hbed pﬁivfd‘tﬁbanith reference to

FIG ﬁ%{ ﬁpﬁaﬁéh Hor tg %g%’y'ng n glgigélﬂg«l We{qqnsors valves, and other

comﬁcﬁfeﬁfs%&ﬁ:ﬁt@d whith@hé ﬁmdadﬂi%ﬁﬁtﬂb@ B3 pesigalss &kdulnhaﬂil associated with
he art wi|l recognize that the sensors, valves, and

a partipler lupgencig the Friveed proswiE ﬁelwnmbﬁ 4184t 2 multa-Teraen pabeys used. Itis
prefetrfég%éls%x Al oft byt ?ﬁe il u c I uilSAOERh g‘% sk sxt@be coated with

parti unen In pressure lTvery t
an anfitgodghlent mmtenvemmmct—umef bagdilysibuids o blpgd withist ﬁxerlémen or tube.

Othe% E@ﬁt r@ghétm?f]c tﬁel’lgxgut hs Or t %ﬂngiu\ﬂe {H&phﬁ@t% Gn }%ﬁal?m, anti-

ISSUG Slt an a COa ent to
coagplaptse amx-ﬁbbmpgmsuplteﬁdltﬁcwns,;anﬂ+throahsbmogdmb,oaml hyidréphilic coatings.

t hﬁe}'elfgﬁog t(%of" dd! tl% 1% %Cfgggﬂh%% Shos W&)%?i%wgg ¥eQO8F retdnged pressure

| umens es [ i on e ar |
tissua nt:atni?dixt ovheqn appliddsto bane ltts§ueb rn w.mg pamcuhm test, aeldm:leé ptessure tissue

treatﬁ {e Lo o {eigq'g._%g;c_s’ and g,fl; hblt%tgg& hOS {t%%ffect on bone growth
and fe@Endratyeh. efrlﬁeegﬁemf@fgdamhfaﬁdtesms&ub ehscbva&heeffw@lfmmced pressure
) V\/nenart)lle to.bone tissue. InQne tlculartfl {f ¢ reduced
tissup é‘&ﬁ%’é‘g‘ PP &ebitshayngnodeteat onon inspry ffet ot reduce
pressgﬁaﬁgwt&%nﬁak Shahblittavidg dridicabéies auee:s lfoh&h@ Etfaﬁﬁim Q.ﬁd the effect
or g Sl B R e s Borphgaat il o defes
on tHe' @SSHAE BR dpksifid testing Profeed] 420 nuiter berabBits A lﬁsféd below in Table
defect on or 'injury to'the cranium the effect of

1. reduced pressure tissue treatment on rabbits having

No. E{RLbﬁﬁ& si ze dﬁ_&%& on the cranl um and the ef f ect

Ol gusTTy ci’ i c rghu él'd s’sﬁx‘élﬁs‘g %ﬂf (RPTT) applied
tissue trg ?E{Fg'ﬂ ce&)lula; %ogi (éxranui2 ) o4 fop ¢ t?igt 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
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No.

on the cranium The specific testing protocol

number of
Rabbits Pr
pressure t
cellular f
for
defect on
top of int

days followed by i mediate tissue

bf RaBHAS

6 days

and
rabbits are listed belowin Table 1. No.
otocol 4 No defect on cranium reduced
i ssue treatnent (RPTT) applied through
oam (G anuFoam on top of intact periosteum
foll owed by imedi ate tissue harvest 4 No
cranium cellular foam (G anuFoan) pl aced on
act periosteumw thout RPTT (control) for 6
18 No. of Rabbits
har ve#rofocoe critical -size defect with

of

starnl ess

ﬁ&%ét screen placed on defect; one

e el

pl &ed on] ?éggéﬁcab
cal ci um ph

__._RRII_appfi gu ;&
podt - sur gé

crittcat—=
pl aced in
defects; {

st ai nl ess-
critical-

c&’i‘ﬁ'cﬁl%lz éf@ct%ﬁrétﬂﬂﬁé%@-@&@ﬂﬁ@ensﬁlﬁéé‘d@rpdefect one

A& s echgfe {hscag}gg B%Ha?@séa?fohpﬁlaced in defect; 24
X ttns?t&glgeﬁ'(lé’st post-surgery

e ¥
det'ecﬁa %{h BFsScreén placed on defect; one
?aﬁhﬁg g?gf gaégo Idced in defect; 24

Cr. t|
‘i‘ g] € §0,1$,n fs§st—surgery

e crigical- cee §tg.l ; ";%E”gt[s : placed on defect; one
%%%ln%qg %‘? El?fé %n g'ge g%a?gld placed in defect; 6 days

tq.b st & weeks postisyrgery

pl &ed in
defects; f
critical-

@mﬂca@sxaag)efecw#ﬂamw el o ?@;%\
phate

aced on defect; one
plefggd in defect; 6 days

cHtcal-sizg dafeqt withgal

3 iRPd Tjenplied tobpth @f@ﬁtﬁa tissue harvest 12 wegks,post-surgery

pl &ed on
calciump
RPTT appl i

@ufeariticabsige defectrwith staisiless-steel sereenyplaped on defect; one

mosph@lta;zeswcmv@ pilcivmcphiosphpse seaffoldplaggdin defect; no

RP T Dhappited (derited); sissuej hasvast B avegks postsurgesyk s

pOst - sur g¢Qhekrifivel-size tiefeed with staindleskstetel sére¢n placed on defect; one

st ai nl ess
critical -4

stideal-sizy defoctphiticerdciom phebplttte safifold placed in defect; no
RARTTafizd (vortiol); aissietmrydsotp hatks poskishrgery

pl aged I n

Ql&ftﬁ@tconﬁel (nBhrgepnpbiRRIT TNt rol ; tissue

haryest 2
defect wt

Lﬁ%&&(ﬁdﬂ aereEtY, b RPETY; ftiskucCldrvast Belays post-surgery
h st ai

nT ess- Stpfle $CNRSAnP PRE@EDN def ect ;
one critical-size defect with calcium phosphat

s c fEriical-sizeslefasts are defastsin afissuer(osert C@ﬁtsp@of which is large
enow%%l? ﬁﬁ?ﬁl@q{eﬂa& thﬁ és%%f %Qﬁﬁﬁ% ﬁl"l‘iig%ébvéry\lalt' drEbRNboRhg a full-

gery, Surge no def ects, no
ﬂncm'f)lxoletﬂhwgb thamesun éhatligapppdma mm inrdigmeter creates a critical-

CrltlcaI-S| ze defects are defects in
size e?éét%gg@(&mm{ he craniunm), the size of which is

I arReferring more specifically to FIG. 10, a histological section of a rabbit cranium having
naive, undamaged bone is illustrated. The bone tissue of the cranium is colored magenta, the
surrounding soft tissue white, and the layer of periosteum is highlighted by yellow asterisks.

In FIG. 11, the rabbit cranium is illustrated following the application of reduced pressure tissue
treatment for 6 days followed by immediate tissue harvest. The bone and periosteum are
visible, and a layer of granulation tissue has developed. In FIG. 12, the rabbit cranium is
illustrated following the application of reduced pressure tissue treatment for 6 days and
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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enough that the defect will not heal solely by in-life

recovery. For rabbits, boring a full- thickness hole

through the craniumthat is approximately 15 mmin

di anmeter creates a critical- 5 size defect of the

cranium Referring nore specifically to FIG 10, a

hi st ol ogi cal section of a rabbit crani um havi ng

naYve, undanaged bone is illustrated. The bone tissue

of the craniumis colored nmagenta, the surrounding

soft tissue white, and the Iayer of periosteumis
appeplaif; bPRRRICHIOPERP ISP IoBER apiioiiris fkteréifg very rapid growah
and dgppkitivatafmewdfoneeduced pressure tissue 10 treat msnt

boReleah it SRl e TS| 618, bRl EndiBltpit gndSotogica

sectléﬁs’iﬁﬁhﬂﬁﬁﬁﬁbd dhpwisy theprocedarapad redults of eedut@d piebsure tissue treatment
bi t cranluml |II,ustr§P§edf | owi ng

on a bt P hAng eiirabaizs delesth dnfiGolh 2 ab0 o i illgstated on

whicHaW® ciiéal-§i2¢ HOMeEd have bédiRGtALE Thé AlIEtHIAN¢&dritichlSize defects are
hi st ol ogl cal section of FIG 12 is characterized by

apprevigady d P apmdndiasetefe inddfe 1 04 s utaivlassraier] srrorg hon beén placed over
one &F RO uhatdiQnzd detedis anzt&%ap:@ﬁlﬁ p‘hb§p°}ié?e doaffdf s Wekn Blaked within the

a/ elowasterlsks In FIG the rabbit craniumis
second riyeal pizeqiefent] bwFie Wone redmsd DEassurs fisge treagmeRtcapparatus similar to

thoselpaéaségﬂé@ héﬂeﬁlsig Gstd ﬁmge.dﬁ%d e&n i 1o BE L:ﬁg&ﬂ-s% defects. The

nmed| ate ti1 ssue one an peri ost eum
amount®f\presswieapplitd to ¢rchdefestjives 1 25ppuaiig geegeopressune The reduced

e A p SRLELONERL o A AR o AL P 17,0
histolshicad pearcnnife:ralﬁuincﬁoﬁowmm[day mducad presmry tignuertreatment and twelve

week R Bindenl basy St A RE- A e il Wbl eiopPLGpirm gosphate

scaﬂﬁlﬁrm&ﬂtsliﬁdncsteﬂ fbfy&éd phowve.gThe bpplﬁﬁdoiil bficduogl prébsure tissue

sections are, illusirated sho t he roced,u esa ‘
treat R APl st b EB A BRLEEHREL Of PSL o0k FEHEr R highlighted in FIG. 17
by yﬁl&ﬁb abteASIAN I THY AARYInD 6f Bérel aJm o slﬁmﬂ@afnﬁ' g’ieatéﬂhﬂ fa critical-size

, arabbit craniumis il strated on
defegts coptaipingjdeatical caleium ahwhe@éﬁa@?léabeﬁwhwh é?vere e not treated with

reduéedl prebdbrCHERE reGirhdnit C ThisIeEvaGSE Qﬁgi':éﬁ here e may be a threshold level or
approximately 15 nmin di aneter.

duratiem phtherapygeauiredderelieis atpselificaevhione e@pmr Effﬁr¢§ ffreduced pressure
tissub l&%aﬁﬁéx{tj 'a.ﬁ.gijg gt égﬁn&i?&@&gﬁm 3pekifhe ﬂ&ie%%ﬁ?%@k@%%st—smgery,

scaf f ol ace | n t
indicating ﬂtfatledgmi@rd@neecmssuq: trestin@nt idtiates a cabgadedofhielogisabevents leading

B simlar to 10 those
o en%i‘escr ?bhhg‘%;er el ne“?g&ge;@gguefﬁo apply reduced pressure to
t hélrmcalt-maadefeq:tz eomﬁcémx& stafhless steal soteens (FIGe $S)bwt without scaffold
a i ef. e - 12 sure,
matefRbld 88 dkRoPATIAR S Sprol P ArRT ol SRRE efoth. These
data htghlifghoﬁmadk'mthges‘bfeaﬁ aplprdiﬁiﬂteeschﬁ'olmmﬁieﬁal dlﬂ tha positive effect of
hi stol ogi cal section of .umfallo si,x-da
redupi R Pove SFEel of sot Y infEketon a4 RibGeica gatfprmance. 1n FIGS.
18 afd $9 -radiogipis bascatfold-fitled, dritithl-sik € defedth QreSiBiabtrated following six days
illustrated.includes calci umlﬁhosehat e 15 scaffold,

of regipeedpressure tigsus treptmept.r EIS- 48 illjatrates e 1 v Veeksgtost-surgery and

mdu,raeéi%ﬁfé Wﬁp&lﬁw %wth‘ix( ARERASIA G Ip&ﬁsi.lry etra&ﬁre of the scaffold
significant new bone tissue, which

is stiffj eydanghFEG 195llpstatesithe defect twelve weeks post surgery and shows 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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by yell ow asterisks. The amount of bone growh is
significantly greater than in critical-size defects

" containing identical cal cium phosphate scaffol ds but
whi ch were not treated with reduced pressure tissue
treatnment. This observation suggests there may be a
threshold I evel or 20 duration of therapy required to
elicit a prolific new bone response. Effects of
reduced pressure tissue treatnment are nost pronounced
in the specinens collected 12 weeks post-surgery,

| NRefeHing & FIG. 202Gilte@«ﬂ:eﬁme&smelehvaylsgstemeﬂtlmnmding to an
initiates a cascade of bhi ol ogi

8 events eadg % tgt tissue site
embadiment eftheqrassRl BYCBROTeIVEB EINGed RIS U P Hpatmeppto a t
713 gﬁé Balicht CTHE &@dixcw Ptbs&he idelies§ spéteml719Gnelanes 4 mbBfoldelivery tube

t hout scaf material in the defe t serve

721 a§h¢ manefohmﬂimerxcmbp 731 §nay; berp sathaterar caappla apd mpyJugipde features
such gaf’ﬁ erg\%er | a+d guihﬁ SiRAhAMMoN th@'i‘nﬁﬁ’ﬁ!@@éliv%hetube 72110

e positive effect of reduced
be gmdedmjtlm tisses site 713 aPlacament and digedtisingpfithe sgﬂam%?r@d the

] G358 RS S o 8y Mgk, ipsunt tcroscpy

auscalttion, Iputptanah ecd dngldtloasisnijatde iocdhy@onaéctmqim élihe mamfold delivery
ssur sue treat nt. FIG ,18 4]

tube2 88 Pravted DAL e Ry P i PPt i B dparatus to the

tissue&ite 7AB &F Wieht OWhéh peidutdnBéusty iisénéd] thel: imanmslldrdchyery tube 721 is

ST T TR RCTED B R

patiéfiows al nost  conpl ete healing of the critical-size
defect _and a near conple s of the rlnar¥ 73 b
o dn IR 430, the Arve siig 145 dnlnded bope erus o aeFtA fragture; 734 on a bone

733 B?P%r % nn{ Of'l'@itn'aﬂﬁolw delivéryitiise Priokfigdetted@iroligh thé(atient’s skin 735

gto 20, a réduced pressure delivery

and gy sefitivsue 7&8@@5@%@% shebpnedi3f o s RIRYIONS Y@FFéufﬁeés'é‘ﬁ issue site 713
ma)J eﬂé’ ﬂ{clu‘a@ afl§ lo'tﬂ’e?"'(?%er?qiégﬁéj uEUl&ﬁﬁ WithbhSRiRalisLadipERtissue, muscle.

Issue”site pati e t. The reduced
txssq@; nwa} tissde, devmnl tisspe; vascularitissne |coreestiye figsies eartilage, tendons, or
li deI%very tube 721. The manifold delivery tube 721 may
BARENS- cat heter or cannul a and may i nclude features 5
su®efasing te FEGBI A andh 22, the fedapet] pregamrdéehvene sya®n {/hhis further

o DR BT 4 BB 057 e

insegmrdmmighahé' aauants skire73 Svamd sofl tissue V3% eThe tapbred distalremyd 743 may

e accoggl i % 217 d’ﬁ‘#{?@?g end‘ggﬂcﬁ{ﬁ e U|(}s{§l?,§,%§9ﬁjg{aﬁgm inner diameter

of tl’erdltsﬁbérﬁl 7433%11111866 substaftidlii the éamd he oﬂgl&mfeﬁtlﬁndbé inner fiameter at

tube_ 721 |s oV er cyt anepusl ins rt.a .
other paEriang of Shrd2te b OpY BRRAtHR LA Al FB9 763 8 shgmatically
ulus'iiai&i&l;iicomlb%rsﬁédmms73‘v\hen per cut aneously i nserted,

the mani faol d dellveré%tube 721 is  preferably inserted

t hriBhwomanifeld deliveryitnee 741 Bitherimgiudes A Ressaesnay Lnldi@ Wijgh a reduced
preﬁﬁt‘e%eﬁnbé%pﬁfatﬁ%l Baha¥bher leuéddpresiire ddiRvety &ﬁi&ﬁms is contained.

site 7137includes bone tissue adjacent a fracture

Theandtapeldmnessumhaﬁr}t appappiues Wltinclydes alexibls bargen eqn§’/°r cellular
mat&@gemg?simiﬁr JotRE Je@%ﬁé&r\gg}g&f&gﬁceo%tmé@t 6. S’i%enﬂg)agle barrier 765

soft tilssue surroun t he bone
and/s cplhalar mawlnpl 263 suefeably rdled; fodded, of oft!aemlse 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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may al so include any other type of tissue, including
Wi thout limtation adi pose tissue, nuscle. tissue,
neural tissue, dermal tissue, vascular tissue,
connective tissue, cartilage, tendons, or |iganents.
Referring to FIGS. 21 and 22, the reduced pressure
delivery system 711 is further 20 illustrated. The

mani fol d delivery tube 721 may include a tapered
distal end 743 to ease insertion through the
patient's skin 735 and soft tissue 739. The tapered

di end, 743 nm further be nfl r d t,0 e
- EhEredie e el Bt 26T Mok Y pidteftRuftif fhe passageway 751
and guliklw toGh&issue rsne 71 3 F6ltowiing tthd plat%in&# 3fﬂmdx@tabmd 743 manifold

ubstantlally the sa as, or r an the inn
activgn bt o1 3ok b S B, T s o ey epparats

1 REY bl bRN &J‘téxtéa»diﬂﬁhah A %lﬁlﬁﬁiﬁfﬁ@tﬂ GAlifol@ Gelivery tube 721
76 QiusP eélln FI G Zleg aflagoken i nes 73; The e

beingrisited W‘%@emﬁéfﬂ;ﬁ e reBucer presquse delivpay Appagtus 761 is to be pushed
thron.%ﬂp fie g%@@éfevy 7410 a%ﬁ&ﬁlﬁ&nbﬁquﬁﬁ&m AHa§bRWs€d Qﬁ}eﬁﬁ@é fhctxon between

tus 76 of any other reduced pressure delivery
the r@qmpad atassure ideliverpapparetis 761mad rtwmel@olgrd@bsw@be 721." When the

dxstafjgxld# /33 Hag ﬁ@?gggl'ti%n%%tth?ﬁ%%ﬁe 91? an tl%lrt@%tgkt%ﬁrplt@srsw%%hvery

appadmscm Tolezrs heen Helivedred tthe distalen@g43 5the redriced prassurbidelivery apparatus

761 45 AR 8L AL e 81 s st ity

outwafcbmmjﬁﬁ opef Pusition pThs setdueed plassige delivdrg aﬁ'ﬁd}aﬁle 76¢ iumeshed out of

the n&g& SIQ.V&%SH‘\S’&%? 9%%66 @E?ftﬂrL?Y?ré g’gg@ga g{kggesn% rgie tisspe site 713.

The Vidi@ o 8428 typi @Sy Fofméee by dREectidARE M ﬂSsuéﬁwmmkz,ebe accomplished
pl aced within the passag }‘/}751 %ﬁg UIddtO

by DerFuaBeouSREN3: In $OshE BaIeRE Hesu st dNe BV SR | PFRISAFR wpund site, and

a voxa'?ﬂay7 Ye3ndtBail ?Cﬂré’senfj&ﬁé 168hY ahdtbRy 6 thedbvolliE Ini GiBei9nsthd®s, the void

Al ternativel he reduced pressure delivery
may ba seﬂaéﬁdds}' baibpnréagseﬁ@q@ slearp dissectione blupt @ﬁmn%ehydrodlssectwm
pne Qﬂses%YorF Eﬁragf)hjg rdlstsg tidie eﬁ@ﬁlbéa‘ﬁ é}l}r qfskééfﬁ'h}’la&éihﬁsszgﬂon or any
e|ng Inserted | nto the pat i ent the reduced

othensuitablgrdissgetion/ echnigpe aMhenghegdupes pressyee @alivesrapparatus 761 enters
the vtrorg{/gcg%n( H’% ‘&?ﬁ%&ﬁ%@/ f.l'? Sé?xxgletﬁ %§rah§?/‘h? célﬂglnj rﬁgl%hal 767 of the

e use i on ween e reduce
reducpnde;xssauee dedivieneappaspips 76l eithe? @lmqilsdunﬂal;lsnwﬂdcgmresses (see FIG. 22)

such os | 7 on eéecp T e? %u}é 9&2‘%&%@‘? atratg% ?éﬁan S@etd% e4er%e%3°§8%%wdm the tissue
site Ti3e Aittiemgtiaiot veeyuyred athp fleaiblesbatfidr Tefsarkéercetlalar wentaihl (/67 may be

the, distal end 743, ,the reduc essure deliver .
sublegieL /g Bl s ddited pGintes SuREe iRl s ety bssug detivery tube
769 té%mlﬁass&hd é geiiblb lsbrﬁéza7653mi1/8réb'éllt_lglﬁr mam-mﬂd 76 2dTAt hyfolding of the

.out war, pen posj e redu e re .
flexihle s ’ﬁ@éﬁ u*ﬂsfeafegmﬁ) 78t eay&ata%qmple%%sg % eithef rglaxing the
reduél@d presiuYe Supplied airougi ei‘e&ea\meu pk&gﬁeaieu%zgi tibe masleby supplying a

adj acent the tissue site 71 he vaoi d or space

posnewreaﬁumtfm%e BsAuged g@é@% ﬁebverx ake 16949 eéswww polling process.
Final'B¥cdifert GAQ MRInNisI&thn Mh@ %dﬁ%@g:%@éiﬁe dERvEey aﬁWGl may be

cases, the tissue site | ocat ed at 'a woun

accogiplishedsbyjusiag anﬁlcz;p@p)nal}trm%tﬂnomcgmp raemietx%@aimtwn or any
othet Rﬁtaﬁ[&%&ﬁ&aﬁ& &J&ﬁm%g.n g‘oll&@m@ﬂ?%enieﬁ? LERE ?@ducui] %re\égﬁrg delivery

apparatus 761, the manifold delivery 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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may be created by ball oon dissection, sharp

di ssection, blunt dissection, hydrodissection,
pneunmati c di ssection, ultrasonic dissection,

el ectrocautery dissection, |aser dissection, or any

ot her suitable dissection technique. Wen the reduced
pressure delivery apparatus 761 enters the void

adj acent the tissue site 713, the flexible barrier 765
and/or cellular material 767 of the 20 reduced
pressure delivery apparatus 761 either unrolls,

u ng@fgﬁn 2@ FUGSOIMDS S&&ﬂuééiﬁﬁe&xﬁ delRery Sistim BhHhcdohhng to an
ced pressure_delivery par at y t$ gé} can %3}3 d
embpdmcm pﬁdte RE3Ent inyentipn WB‘ eg pgany f&d YeRH ﬁ ving a tapere
distd] %ﬁ& ighs Qha}gg@orfﬂﬁ%éﬂ Eﬂaﬁ& oGBRard 4R bp&ehositic such that the inner
subj e

cted to a vacuum or reduced

dlan}mtasdlxhe dst,q@ phd 843 mroudd bt subistantially thepapeas oy geeater than the inner
Liver r i
ot s SR PR 83 gyl ot st

ar nateri al
sche&fatfchﬂ)(ulhisa'aMrmleGSYES-2érbd/bm¢>kﬁmelﬁne§I8§f7 material 767

oy acg(gggﬂ i35 B s ke fehaK gga;sa wz{ﬁmxﬁs‘ha reduced

& Yeduce
presgﬁ'el detivyrytapparafhisOBa1r sximylastmppé ptheg r@luc«prbmessme delivesy appraratuses

desg&g pqth gseqj:{“%gg?cf db‘}? ggcge?}rgsesﬁ%%l%et H b%a]a??s %é;l dmcludes a flexible
barriE2 868 Whalor @lteNhilat BaterRd 867 chap isaprefem)ljd edlledefolded, or otherwise

compr PR HIHAY SEE R PES LY R B o TRARFAEF e §fbtional arca of
the é@iﬂcé’@pﬁ&sﬁﬁé dSlW P Rparhtas 861 mﬂﬁMetpa@gagbﬂuﬁ

Fol I owi ng pl acenment of the reduced press

appAR impernegble memabragg 87 b havigg apyaney SP%H??@Z& g}sg osed’around the
red¥e8 ] ?é@@eﬁie?:@%vﬂafaﬁm&rﬁcﬂ Rt B redbield ﬂré‘ﬁurer &Aiveshpparatus 861

pressure Ivéry tube associated with reduced

is contained mathire tHe\inngr sppem$ 5 ofth gpermeahle membrage 871 $he impermeable
merfxl #ag%vl 7 FE W@J@Qé}%fﬁpg Eﬁ%@ loPAny Bttfe?ﬁ‘é%%@ n@n?o'i‘ﬁﬂk! ﬁlaf 13 capable of

t
preventing élidbtronsmiesongidhdbat he FEpem<Sbe membranr A1 oén aypume t least
oneﬁgﬁﬁ%lgfmdc 5e‘? Po.&ﬁ@n ?Jegﬁg ?[3)2?:{ ?Qg)ké?f;b ﬂfdn“(ggesl“g} 24) andanexpanded

ver avin t apered
positio (sébgpmaamdc%m; gmpememefabmnpxaurame 1871 mawmafah@gly

cona?cggcg}e thOSI § dgl?{%%éﬂ)g%g Fgc t’fhe 1%&@?5&" Sﬁ;of{tﬂce impermeable

mergbﬂmb 871 uhmﬂmueomaucﬁlomvaﬁetherpasaagow&wpf @srmamfvid d¢livery tube

821r e e;xgﬁ)gﬂg‘%qb % eqr?xf)elg%lpr%sl ! ternatg:} &%ﬁg ﬁgéc}gako ﬁ% éué}:%d pressure

delivefieabEé 869 sﬁ’dlﬂhﬁﬁﬂhbﬁm{ed sphﬁel&m rof the inepefdatile ntelmhrane 871 is in fluid

i ncludes a,passa educed ressur
commRRigaign Wisp hepaseasey 5 eruces kUt dvere 860 The
impRHAEAYIE fhedfirhne8 Y] mBRAd alay IR SttacleRIab iaegarat cdnfrol fube or control

cont ai ned. The reduced pr e deliyver ratus 861
lumieRdsascfos chRRplE RIGH €3A bRk Apicly commusicaes with 1B g space 873.

Mat By bl ex&ﬁydutngﬁi tReSiniPefrh 84N énitRardec8 1 they Begrovided to further reduce
ot herw se ressed around a reduced pressure
the seqswmtgpn@wéa 2 96 12 TR Gd REESSHIF iV S PBERRIS G Withia ghe passageway.

To Q con{ ShiRdUr sﬁfrg ‘fie&j?d ih\é Ghier PRI AL T tlg@&n;yérﬁ)@hlﬂe membrane
assageway. rmeabl e nmenbrane 871 having a
871| tlhatexs legsdban B :amhaem ipgsoRre surrpuRding m%mmaa@a,bé@membrane 871. A
I t
sxgxgx? gér% LPro?tx(%le fl’ %g ra%’/r oggygg%rgﬁﬂév@g% il Giher Qﬁ’{ce 18 it ﬂ{éi’éﬂ?’%vacuated
placing the impermeable membrane 871 in the compressed position illustrated in FIG. 23. In

u

the compressed position, the impermeable membrane 871 is drawn inward such that a
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15 is contained within the inner space 873 of the

i nper meabl e nenbrane 871. The i nperneabl e nenbrane 871
may be a balloon, a sheath, or any other type of
menbrane that is capable of preventing fluid

transm ssion such that the inperneabl e nenbrane 871
can assune at |east one of a conpressed position (see
FIG 23), a relaxed position (see FIG 24), and an
expanded position (see FIGS. 25 and 25A). The

i nper neabl e nenbrane 871 may be sealingly 20 connected

th f ¥ tube 821 such. that
compsBesivk SR eophied & e Frbeht Bestitp gpilYey BoRirabiSe 2 Blrgher reduce
the cﬁ%lﬁliﬁéﬁdiﬁl éufgﬁ o\ﬁftlizd‘lreﬁ_hi_&dﬁﬁés?sa@ﬁdﬂwleﬁf aﬁpﬁ%atmlfs%d previously

e | V upbe e 1 ermeanl e nmenoran
descrpadV phr e KL R3S A T RTecr e S s SR P Apparatus 861 may
be déiﬁﬂefeae:b»thé HOReBAY fSlslin %hﬁé plabéinént o€ thesdiSBPerit/ $4306f thb ehanifold

i nper neabl e menbrane 871 is in fluid _conmunication
delivgryt tabe 821 ghthedissumsiten fPlagrament apd Wﬂ“@é@&r‘g theimpemgable

mem%%% ﬁ%ﬁd&ﬂ@tﬂ%ﬁcédﬁgﬁg@@ RéiSver apphtas 861 xda?%e%goﬂﬁﬁshed by using

e attac rate contto ube or control
endolsmwnum«emfdo ﬂuemng)e agstmltaggm)paimapn,fmmmyher suitable localization

techm%gm?ﬁec ﬁ!{q?e ﬁlg ngé}ﬁbljaﬂg ?51 ﬁﬁﬁgﬁclﬁgéwp nﬁa{h%g markers 881 that

er nea
imprpveovisdaization bfi tltehetpenaelahie meibrans §Hsursler ﬂuomabopyr BRIor to its
of , the reduced pressure delivery apparatus 861 within
remqval nassageway. To acconplish this, a pressure is
apAlfiee gushing the reduwred prgsare c&'ﬁ@e@‘fapbhﬂmslﬁﬁ rthmighehe distal end 843,

the rEHER GHGRRUAG “PRECY e (At B TaEba rcd g plobt B Tipermeatle

membirgiei §71Ga ke ffixed Pasitioni(fe FIG. 29), ﬂﬁ&r&%f faf:ili!atdag/\d:a‘sivr Pemoval of the
the i nner space 873 is_th

reducedpresrusndelivepnapnartugbel gagtb%sevacu f'@gfeéa 'ﬁgg‘g?%%ﬁt K removal
mstrbxlnEHthgﬁéu%ﬂ ak B tlokh?, sifet, dibthé ion[Hed to rupture

t he |££errrea e menbrane 871 is drawn |nwar
the impeaneablpmembrane §7dr Facfemably the @mqval trﬁe'umém&?édls mserted through

the r&dvcad 'ﬁ[‘éasm%ldeﬁ% 6P 9?@%13%9%2}319 be eg S&vefn%g% Frﬂo cbi¥ict with the

cross-secti onal rea re uce sure Ivery
impeampablamamigene 82k Aferiuphut pf thtdspeinbeableimembrasiec A the removal

instrhRehl 85 or @ Mo SucabiSnl R UHEE 47PLES W SiHBRI Habueh th manifold

i'vere he tissue si
dthEUJ' tulmSﬁg illvavipg ahreﬂenbledfarmdrre%diaad@lr celhdaBr3tegil 86iFof the reduced

pres@tglg%l??lg:%{/ g 3 nluln\q/ ﬁfig Eﬁ lgr?:?)gﬁu%fpf‘i ﬁ)té H???E’ﬁ?r%}b‘ﬁéh%t the reduced pressure
delivepynhppneus gcu eardbd ﬂae&&ﬂmrhcpﬁagslgﬁ fissuie lsite. enu(aj unrolling of the
e YR A PSP G PPt S5 PR UM, S g foLigping the

relaxaftiyn of Flucedipfesdiire td ﬁeahme&apmmnt@ahm fiinfoval BEthe impermeable

mempEREV - BB RO AREcS HAPUYS ISR Pt e yfeeq R the reduced

pres$ui® BEIREP hibeBHIRG ABAstAd LinkHIERY of ddé0 @ﬁg thé fiekibledbarrier 865
its 10 renoval . After pushing the reduce (g‘ﬁessure

and/ergellplarynatenial 857 y Folewinefinal placementpicthe reduged pressure delivery

v SRR S 0 SO e, s

redu@zt%pnegﬂmddxm ube $69 (agsm:xax&p tﬁzﬁ)e redheadaprgssure delivery apparatus 861
remzfn‘?sc in éu‘u% 'aﬁgw%%u%neoﬁyglyﬁlcaﬁgn I)P%duccd pressure to the tissue site.

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

24



10

15

20

25

30

reduced pressure delivery apparatus 861 fromthe

i nper meabl e nenbrane 871. A renoval 15 instrunent 885
such as a trocar, stylet, or other sharp instrunent
may be provided to rupture the inperneabl e nenbrane
871. Preferably, the renoval instrument 885 is
inserted through the reduced pressure delivery tube
869 and is capabl e of being advanced into contact with
the inperneabl e nenbrane 871. After rupture of the

I nper meabl e menbrane 871, the renoval instrument 885

ﬂiertﬁsth{]mﬂthlﬁ% m;gﬁgmu&z@ m% 825, it mh?hbﬁwp fluid may be

__troug te.manl 0 | V t ube , al ]l Owm

injeqtpof PERPE] 81D BrinerT 9B ERAINY SRPRTIabimembie Bk, A liguidis

pref&fab ghfseﬂ &8 s&ﬁfa% m@f Hh Sable e BEahe AT Firde the HRdmipessibility of liquids
unf ol d ecorrpress such that the reduce

allowrtb% sniv@rmeableum@mpraap 841 3 expagd mors SveRly gnd ceppisiently. The
imp r?xﬂat gel n Bﬁnte%ltég%séﬁﬁgﬁh}fﬂxaf@fs {R5tPAtkd ROFICS. 82%% directionally

arrier or cellular materi al 7 _may
depergiing omits orethodcefl hymifadthrssindgttaphmentdp thempwifolddelivery tube 821. As

the ﬁ%@g? r ess%r%ﬁ%%?}, %&%&Fp g%a?@ %gg aneé%)%&]edt ;j;bgsmon (see FIG. 25) due

to thegEessurcofths iairi or dlyid,eseid & dissected adiicentahe tissuh rsqu When the void is

the red d ressur li,ver [
largg, ﬁp%tilg% ﬂ'&el ui tggrdﬁ 811"_1 befxiege%ﬁegqﬁé x%\glru?lﬁélr op %%439 873 to allow
the MisErealsle |nlxéih§tbn€8713td ﬁsuﬁ@ The fetdxled\posigiohi The impermeable membrane

871 g@c&gﬁ gte ﬁgfp;%eaarpgg\ggvgqt 9"1{ S = ucrl gﬂge eglll('}é]d é’f%gﬁ? dteﬂvery apparatus

- 861 iR4EPE AdfabaiPthé AisfuRisitent , but the reduced pressure

delivery tube 869 assocjated with the re ced essu

delRefemripedp fiEa 224, Hahe sep If, nemprang BwnanFy to dissect
tlssﬁb%(ﬁégeﬂf‘ﬁﬁl{fssﬁﬁﬁ{d &l infperfbabl @ feaRary m&ﬂﬁﬁbé sealingly attached to the
tisSue site. ngerrreabl e rrerrbrg,pf S@fy al so be th
manifodd delivegy MZItﬁ“ﬁ that the inperpasse/ fluidly.co cies yath a
secénﬁaﬂl RGdbritlibe 8SONGEHaftu SRt StatfABhd /R the ARRAGRE detive/ltube 821.

agalnst the tissue site. After pushing the reduced
secarslane lugedn 24 may pp ased logleligar ahguidainEr othep Suikigfhe inner space-

873 qE ﬁpe{cg[ﬁge %Xeéﬁm@érﬂ?}%%%é ?’?l i thk ekpsiddd gﬁﬁn@ﬁ Fbl%wmg dissection,

alr or anoth may
the hnpernrejablctmdnlnanp 8 eahyi bet rolaxkd anhruptured a8 premwtyr deseyabed with

| &, menbrane 871. A liquidis preferably used
refefe cleﬁ‘?ﬁgg f‘% he i npermeabl e menbrane 871 since the

i ncIprr:engsuotB‘IG 26, mfedhcq:hpxﬂssuraﬁélmm sustenmBel aecaipdiag to an

n 71 to .expand nore,even I
emERERE R, itk FiEAY g NP aRd oy ey 3 Aef A7 AP Heyins o tapered
disthl drids¥43atheris iconfigiided 2bflex radiallyoduteand toyan opep pnsitmg smcrh that the inner

o TR P 5055 A R e tan e e

dmﬁe@baﬁaﬁeﬁi&usmmé nsbetoma [ dTHendpen pbsition phititatistal end 943 is

position (see FIG. 2 to.th ressure of the air
schegpatigally dllusirajes ip K10 ?P?gglf?‘é“d‘ lings géznt the tissue

Si t'fhe M}Eﬁﬂow&w@ﬂyotub@ 921 alrgRr alROUER a ﬂahﬁgé\lvﬁbu irdwhﬁh la reduced

or other fluid e released fro nner
pregymes dalivary SAparus HE HABY FLdE 0ot R e Bl gy gpparatuses
deséljﬁ?ecf lﬁérﬁﬁqgc&ﬁﬂrﬁeﬂ Offhe Ié?ﬁcécf‘ﬁ%&é@@@él@ve@ Abpaaafs 987 includes a flexible

ruptured as previously explained and the
bm@o&mdﬂvr@mlﬂru@rmwmé 197 shas as pretprablg galleds delded @r otherwise

con?pdrééf"s%g %}mﬁﬂ% }ehﬁ&lde;)rééshfe 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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Referring to FIG 25A, if the inperneable nenbrane 871
is used primarily to dissect tissue adjacent the

ti ssue site, the inperneabl e nmenbrane 871 may. be
sealingly attached to the 15 manifold delivery tube
821 such that the inner space 873 fluidly comuni cates
Wi th a secondary |unmen or tube 891 associated with or
attached to the nanifold delivery tube 821. The
secondary | unen 891 may be used to deliver a liquid,
air, or other fluid to the inner space 873 to place

the i.nper ne 871 in the ex 0Si t
TP BEmESThe L e A MBGPACS O P hpopod Sbund the

reduékiaypréfsufeedleii@%idy {wi:étupwr aséhq&atnn@wdau&i PreSiREE aelmely apparatus 961
with 20 reference to FIG 24. Referring to FIG

is con@mée@ﬁpn dhesinner spare §83 of thedmppmeablemembensd 7o 13\% unpermeable
mem%%%‘b?qgﬂ%luﬁés 4 ?l‘ﬁe %ﬂ%ﬁztof' cﬁn\éeeﬁh loPthe i e%@&l@memqrane 971 to

mani f Ive aving a tapered dis
provigiecnGMerriatiat mq:hq;bvrlf iegpving the réduesd presswe Idyhmn wppatatug 961 from

the "g s’?%%% rg\g@&ga%% ul dlig‘tgqglbgmt? an m?#bm?{ﬁe sa Qé séanﬁgly

connga:tediaEandﬂmmntlhe themnenifdd délivery ttalre %\21 such dhat plo i mnglnspace 973 of the

. of e tube The 0Si ti n of. e_di st al
impegpsailE maRe 07 L R JRT FoRePaicaoh Rithy S pSisiesPiay g manifold
delivetryntube 937. Alfeenatively] tednpeliably membear3207 1fmay he attachedto a

R T

Pr SEfldrao 48 inYRirne 1L Alebiafs 87 NEEKIG. diuﬂﬁ'rﬁﬂeﬁblb $nembrane 971
cont ai ned. The reduced pressure delivery apparatus 961

may bp cpprie ofpreventing fluid grapsmissiop syeisthahthe dmpsrreeable mgmbrane 971 can
assuxﬁ@ta? {ela§Y on%%} at&ﬁ{prés%e@ peifbR ﬂéla&@h b@ﬁtmﬁ Qind@H exPhinded position.

ot herw se onpr essed ar ound a reduced gr essure
Sincejthe; wemﬂwwd‘@r plgingdhe tapermenble rpgbrane @¢1 mmmmd position and

an e)%:q andéché odifitsed; ﬁ&‘ﬁa%&eﬁﬁl 1% eaH1P %é?ﬁl’)l%% 8 Wni)mh@ differing

he passageway o the man lvery
proceys of rgreoving theereduedst prassugy delivary appasatus 9kis d@p@‘d@dws

| o194 RRARSpAQHONCRISy obRAHGEdePEEATHER (15 Bt ste within the

e reduce pressure de
unpeampablammlﬁﬁﬂc 97Bambﬂtn ipnapebrhyi fokitioned asing nndo&smceﬂ@a‘saund

nb
Ao B BTG 2 G e e oRRERRER ffnige. The
1mpdrhﬁablﬂm&mm‘ahé 87 ezl iacled Oradlid-opduup meirkete 981 that improve visualization

of thg Pl HARLATE S $APCHIOTOSAePY REBE LGOI tah | ieduced
pressufd del'i'\ké@y bﬁWﬁtﬁE a6\ & enpudied thréhghrthe distab@rl 9430 fithe manifold -

con ther end to the nifold del iyery tube
delivgp R R 11 b Frdeen RFFéF“’§;?§B’ée‘b'?g‘E6f“”Fﬁ§Pa°F 7Y Gased to place
the iFRERh&IMEe &Zﬂnbkéle' 9¥1fih %@re@&@ﬁ%ﬂklﬁ@ﬁ' The Yéduded PRessure delivery

passa the mani fold_ delivery tube 921.

appapatp%?glam tﬁ@} pushed thropgletheegleg wahBbiogxit the impgrynegble membrane 971.
at k%fé?ﬁg {@Fm %Arc‘ aRedstea p?&@ﬁ{eq{eh‘i/é’rg%ygt@ﬂnt 9855h£:\GGJ)dmg to an

comrunl cates wt he | nnér Space
emb@ihmdnaﬁf the pm@nt mpentinsabhy nmnﬂudﬂ @ ngipifold detivery Q@e similar to

manifgﬁe({e'i'i"??@ltgJ tﬁb@?ﬂ? [)?ﬁﬁ%.%%% Instead, the reduced pressure delivery system 985 may

include a guide wire 987, a reduced pressure delivery fube 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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may be capable of preventing fluid transm ssion such
that the inperneabl e nenbrane 971 can assune at | east
one of a conpressed position, a relaxed position, and
an expanded position. Since the procedures for

pl aci ng the inperneabl e menbrane 971 in a conpressed
position and 15 an expanded position are simlar to
those for inperneable nenbrane 871, only the differing
process of renoving the reduced pressure delivery
apparatus 961 is described. The reduced pressure

on tH€ Fiﬁvde wf]@m il isHetcuitancdasly gatded to a tishe sile990e Pséfembly, the
W In the |

. | nper meabl e nenbrane 971 and then properly. .
guidsceire P§hand iRt BIFaDEE SPery b SRS aetate RisoiHG 65 Patient through
a stefﬂ'lé Q{Hattﬁ.t B9 %uicﬂﬁ% Biire@ibedPresdiié dANEFy thibk H8PLRI reduced pressure

ocal 1 zat1 on techni que. The 20 i nperneabl e menbr ane

deligery apryratus chong:e guisisanine %k the reduorsh prepsire delpiesy apparatus 991
mayvl%es L @lthOfssulsitk 963 'tmvgge}éu%ng&ml@ﬁgat%om&%ed pressure
. f roscopy prior to its rempval. The duced
tissyer tessgmet. del | very apparatus 961 is then pushed through
B
delivexy thiee dardmegldelivepy tcthe tissue sita99B e idprefenahld taineld Slvel rednced pressure

.th | ition. Th . ' . .
o5 B SR BT, bt 1 et
the teduedd presfige delpesryaphiratusofhrabioc@rfatibl@abhible athesive may be applied

FI 26 a _reduced pre re deliver ste 85. .
to e $53 <o oo AL s i SRty Gpics or other
fluidedelRted thedugtiahe rétabed plessuiie lélnaiy nibel989dissblverth¢ adhesive, allowing
mani f ol d deLiverx tube, 921.0f EIG §6. Lnitﬁgd, éhqi
the f‘@&h&bﬁ‘ﬂﬂf‘éé@ﬂr‘@ Be Y’%F‘S‘F ussue SA-of e'na’;&"e Yref CEg pressure
deli%iigda%pﬂah% SR may bé EstuRAdTdMh @ ToHpResded, idve hydrogéle BShydrogel
and a reduced pressure 30 delivery apparatus 991., Th?
absorbs maisugs followirg dlivepetothe BEaeats ?9_5 gllowing @assion of the reduced
pres?i:#’ JHiivedy %#ﬂ%\“étu§b@ﬁ NGHIP ahdiRér rb&ud‘ehlgﬂégslsﬂre(&ﬁg&%??aiaﬁls 991 may be.

reduced pressure delivery tube | nst ead

madesfrom a tharmonstive maserial (g nodveihylens glyegl) thas expands at the tissue site 993
el ks .
o6 e SERVBEN P URAFALE, U6 S PBR ARl oot
reduced pressursr dedivaryeappetatusec? map be delivasedtoghe tisthe sitg 993 in a dissolvable
nxx%g%nguide wire 987, which is percutaneously guided to

a tissue site 993. Preferably, the guide wire 987 and
r edRefedring w@sEIG. 27derddueed/prestuce ddivepesystenatl 011 hecosding to an

of,.t he Lent thr . ri . U (Ghi . .
e g U B ORGP i s
end[11043 shitds imbetted thryughpptissae 0 a potiera to acpesha tispmedde WD2B  The tissue

. t he. reduced. re. deliver paratus 991 5
S‘“’g@%ﬁI’%Q?’e‘é‘cg'ge?h"é’"s)?@th‘agﬁstaés%b’%%/‘gﬂgIal‘%wnéeorrc?u eér?é’%ﬁ‘% ot
altetritiveBad void mdy bechdated by rdisssction, irchaingethierdisstorbuit techniques described

Since the reduced pressure delivery apparatus 991 is
hergit constrained within a manifold delivery tube

dur Faibwigk ipt&eihehPof the distazua 1643 oihdStheivioid $029 adjacent the tissue site
pressure, deliver

preferable to haold the reduced .
1023ppmieciablocpourghle qsé}wa@f%@gflmrfﬁsaw f&ﬁlwwgappayam 1035 is
deu@s}e'd\tﬁfo\aggg{.e AAnAbRIMeliGerdyaahe 102 1URaHe SsubQitk 1625.THE Rduced

2
pressure Ivery apparatus 991, a bioconpatible, .
pressura delveny) apparatys prefesphly iexigts in a 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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to the foam and the foam conpressed. Upon arrival at
the tissue site, bodily fluids or other fluids
del i vered through the reduced pressure delivery tube
989 dissolve the adhesive, allowing the foamto
expand into contact with the tissue site.
Alternatively, the reduced pressure delivery
apparatus 991 nay be formed froma conpressed, dry
hydrogel . The hydrogel 15 absorbs noi sture follow ng
delivery to the tissue site 993 all owi ng expansi on of

Py 8 B S5 B Y PRBEGR  to  oovin

delivé§. to thatissuk rsﬁm 8till hﬂﬁmémalenﬁyfeﬁfst i1l a gel-like state at the tissue site

ol ye | ene coI) that e nd .at .the tissue site
1025 B kv R Riveallty of Bov hanBels MYV Erng FrdupSl PEsare, Fhe amount of
reduc%H'ﬂréssWe'l‘ﬁErﬁéﬁb@fﬂﬂENSS dlivera 16 Bicithsué S8/ EEZ5 may be enough to

préssure delivery apparatus 991 sn;sa/ be dellvered to
partiallyeonqosapletelyi ik thpgepid 4039.d ke rdpegd presspee delinsry Apparatus 1035 may

mcluE@ é%eﬁs %fh & h@mdﬁ%Yd arfil 4 SAHGRE. K¢ Eﬁﬁl‘xﬁt%lc? fd e8hded pressure

according to an enbodi nent he present
dehvemparams 1036| includes:a phumality bofi pokes ov epgn Qa!abéhzi(my be formed in the
v, 3 e
AR B8l 504099 ThY s 3 LIAEIE byl 1 ne
anotter,ghereby srdatmg @3 Bunality ofrfddw deanmelso |'Id1e]ﬂI@9 charmelsi age used to apply and
ci, at Fid Wi th

aistREaAGe parsyoet Gty e TS ALR sFF e feugad pressure delivery

appatatgsl 103651ig bidiesoibatieand suivdsan arsulistese dpac andeithilwhiehmew tissue
Fol | owi ng pl acenent of the distal end 1043 within the
may %™ 1029 adj acent the tissue site 1025, an

i nln&ﬁteadsﬂx&mxﬂemc & reduced ;frésau@meﬁvé@ohppaﬁnw HB3SUhey include

delivery ar atus 1035 is vered th
porages svgh 4 Nat) tbjert sare thag gre g qd ﬁmg dthrpugho ganélt&*gsswscws gel.

After'ti€ lxhﬁﬁkﬁequc%% ?é% %l!éﬁeerg@ td the ik 1RRR! 192 Sthé @iterial conforms to the
preferably exists in a flowable state durin del i very

void 1029 ard then@yms lsiiOtaesobdrmaStSh die wateresoluble Na&l persgeas @ssolve in the
presdicd bbdily ﬁlfup% h&g’ ﬂ‘ﬁtﬂ?gﬁe fv@{&xsiggééﬁxg&ﬂj g&ﬁ%r %{ £6W chhnels.

pressure "or
Reduq:ad pressitre pag/oh Suitkis delivered tathiei flbve chenwelsf tAsrnevatissugglevelops, the

ook 884656 o SRRV B 05 i
ultimmaedy téplates the etihed meses:; ddliveryf appacrthsel OﬁStasrlt dtgrades. In this

partigilin @il Thé b dd nteSiurd thifitey SEAEE Y03 Dol ddepias a
mani$sld] eutalsotdsen scaffldefos new tishi2grotath. still have a
P i griek eqhodisng he grduced atpsaie delhedy ARpaIE 073 is an alginate

nnxearmiai ano! ﬁnﬂ;ﬂ&&ndie b Efhelpdrideas bt BE&dde nidyt e difsthv local body
be enough . to partially qr conpletely fill the

fluidy Gpby iRatoRAGE athep flaidsdelivered F%@Fye‘&t?ﬁé P@&sagreﬂ%se%?ypmms
1035 di@lllé@é%u@§ﬁ@ CF§11&Inn€Qﬁ§§oﬂ1tlgﬁ R 1 [55 s dr Beas! ﬁleq; aés previously

a mani f d, the reduced pressure de |very appara us

occuwsam th% pg@egns@prdwaﬁ%bmoyl%\ro%%&ars antgrsepnecied withipgher voids to
formrfﬂé[ d}gﬁﬂaﬁ withif e redled &é&km%fdeﬁoer?r%gm&ié fo3st he

VOI € pores or opnce S CO I cate Wlth
onghe amffmr?gqnh@w etgpteciievachangels iplaunatenialyis effetivenbut it also forms

poreg Q.t?i‘{] Hg channe s Iha? areqpxr%tc]erhe'l JiR'S ag r%gm}xﬁe@qpne %al%cije 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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10 distribute reduced pressure to the tissue site
1025. As a scaffold, the reduced pressure delivery
apparatus 1035 is bioresorbable and serves as a
substrate upon and within which new tissue may grow.
I n one enbodi ment, the reduced pressure delivery
apparatus 1035 may i nclude poragens such as Nad or
other salts that are distributed throughout a liquid
or viscous gel. 15 After the liquid or viscous gel is
delivered to the tissue site 1025, the materi al

acid%ﬁcﬂésﬂ’ﬁwh%ténbﬁoxﬂé&hdaxﬁ@ﬁﬁs a8 Hehsad)e ethe ifloable materidl forms a
mass

t | e. NaCl di | in t .
N R R I T T
bicatbUai A YRE thflc Q&iﬂe Sl'he%sﬁﬁﬁg’\beﬁb@x{‘ﬂﬁkﬁie g ?QM&EQ that are produced

pressure and/or fluid is deltvered to the
createhlargeeipore ausl fhew channslsthmughputihe redveed presue delivspg apparatus 1035

than @Lﬁué‘?&rg%gogé %E%Hﬁ%iﬁ% pressure delivery

appar en 20 ultinmately replaces the
re dﬂmacbqsfmupe off 8iei reduced pesguretdeliveryppasatys; 1035 from a liquid or

"13‘38}‘%%% tz) adseqrfzdt oL asfoa&aé’ah'b%%gé%%g Q'gghe tenhptathfed ?{gﬁld or a reaction with

'very appar atus rves not on
boditp mufdzl, chenhichls ar sthea substaces daliverddao thetissug siseieThe transformatxon

rnayg@pq gm gﬁglngfoxiﬁhlﬁrgl if %d%@nwo&%ﬂ{gte gﬁlgxsngiﬁxgxég&%? %%reduced
presghﬁ&ik;ﬁﬁiéﬁf dppathius T0BS ip prepgesdbyeldeang $1diwprﬂiﬁble xmcrospheres made
i ssol ve

| oca
from pnbpm;?soﬂ)th qjgolé@}er.vﬂganfrssm%esraé sgg%rsg{ ’:gfﬂt]létlon containing a
phoﬂfﬂn'ti\éﬁﬁ)éné FLCTES! liférﬁﬁﬁg #atdrfab sudhssUakirortic abid] ¢alligag or

|ssolut|on of t ragens or heads, the spaces .
polysthxlens glygol w&'&amteffa q %r@“a%rg‘g‘e% ?‘S?agf‘g NG s exposed to
hgh}’ fdrdsorideridd Of tifieatb PRty iceskslihk thedHyaesgey Qmﬂﬁmheblhze the hydrogel

ormthe fl ow channel's W|th|n t he reduced, pressur

on the pigrespherph aF e exeesTspbitioprs draieedy Ang e AgicFRSPREFed Ricthen dried. The
mchcls?l%x%? Ifveled 18 s%ﬁé e byi éd‘tfoﬁtdr\bgm%‘ tanﬂtfo%ﬁﬁg delivery, the

pores an ow channe s that |mte i.n
mixgirg ebswbappusmemdalby wﬁ@gpmqqﬂég beeqmes yfdratpd  The mixture is then

agaxsneé cfjtoq @%ﬁch Icg:)%1 ks eat &F rgEehrcs criatf Q}éﬁ@éhty of flow

t1on por es
chainizés f 'ﬁherattossimkeﬂ ngamphﬁ;es)t}nep seucos 8 m@d‘plcbwaqepwer refipced pressure

to S RE SRF elT S 4 gt SORRYS 1o AR o gt | ver e

bi Chrdamnaixﬂoahd preceding edBodimantypdestiibddiserein, the reduced pressure

o B BB BB T o o e vt i

caldd@dlighyspiatd, dsllagdnL aligiriatd, @tRulese, ac anly bthseequieaiéntanaterial that is
n. t he._.sodi,um, bi carhonate an

bet itric id
capaile OF BEmECHY S E1e P o8 PR e LR g bep bl piity. Surry,
suspeTRIbNG BFlothef AawableahAerial Rad & pdblelcPfoetiag aalltple flow paths in fluid

t hr oughout _t he reduced e sure del iy rat us
conypumcafiqn with the-iiffng sk it §9w sm%ﬁajgéﬁa@ﬁg%%w‘a particulate
solidf &ubh adBé4ds ki &8 c@f;aﬁl@@f ﬂ&dﬁ@&ﬂrd%gﬁ Msm@ﬁhlduﬁw«y tube 1021 if

appar at us 1035 froma |iquijd Vi scous

the particylatg salids gemsuthipicpdy FIF‘F@ g‘é?‘é%i Mgteppls t'efg ﬁff'e‘i‘edt"ﬁfeé’ to the tissue site
maﬂ ble State an%g&fyg%lz%} Bel iRQStL! v fluids, chemicals or

er su vered to the tissue site. The .
t r aAs pravieusiydescribed, the reduced 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
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may al so occur by mxing nultiple reactive conponents.
I n one enbodi nent, the reduced 10 pressure delivery
apparatus 1035 is prepared by sel ecting bioresorbabl e
m crospheres nmade from any bi oresorbabl e pol ymer. The
m crospheres are dispersed in a solution containing a
photoi nitiator and a hydrogel -form ng materi al such as
hyal uroni ¢ acid, collagen, or polyethylene glyco

wi th photoreactive groups. The m crosphere-gel m xture
Is exposed to light for a brief period of tinme to

. arti SSk . hydraoge ' Ll
4 T 050 RO oSBTV 1677 i o
manifaid delvérgduba bR It. HEheinanidsidhielieery autse 102dris gnided to HHedissue site 1025

m ct pspher, are delivered to the tissue site by
over F‘r%“léfet‘pgﬁ 1§$1'pouri ng, and follow ng delivery, the

M Thé!fAudds prebsurédelivety appaids 1035 hiagdbedsjecedak pogred through the
becones hYdrat ed. The m xture is then ai nlogryipos

e .
secopdgry fujpen 1037 torhld thestaperipace S AL homsmbrane 10 e 4 'ﬂﬁ fluid or gel
fills the PhéthBraht Y091, thé AWmbTARNTUY1 Sexpdit t6 TREHE WOKETD29 such that the

m crospheres then serve as a manifold to deljver

mempeangd® th gansacs §ith th tisgra site 1023 s the membrneal05d gxppRdss the
mem%ﬁﬁmfefﬁk‘ii :ﬁd;& B 2446 _ﬁk@&t%ﬁﬁ%ﬁal&[)s@“ fdjadent AR 1R kidsRe site 1025.
the precedi'ng d ed hé

enbodi nents descri | rein, the . . .
The meohbea )54 simperroesbie; anay baphysically rapyesd aag rermoyrds deaving behind
froma varie f nateri alse -l i | .
the i oSy 2 pRPRRRLNR S i AN, WehE i 02,
Altematively othe membrany 105 hmay bg madelfrorh andisselviable mhitetiali that dissolves in

capabl e..of..bei nq del. vered..to the tjssue sitg,.as
the pEERRCY G T OBt IRBRRE PV ) Moy fufied tg o membrane
10510 fllf q_tdlfném?ilf@walmlse is‘me_tnﬁngfbalain_egma, the niajtahhe] 051 x_iw;;] mﬂri?n in situ. The
t tht .
semi{-gjeggllﬁgblg meé:?é’vqﬁéwf 1093&}11' %clzjq%tpl gﬁiggtpnyxh%#m :xgal 2 Wpsspﬁ:cz}rgld@smbly other
fluidP & tHeGiskad §te A0Sl ds, such as beads, that are capable
of fl ow ngmt:hrough the manifold delivery tube 1021 if
t hRefearing kI iH-285 8 meioch} K 1soffadminisiering agrduqedipresgpsdissue
a i i i djaferit the ti
et Pl S RURES) |17 igha g Sl g it o
site, phreompnifidil haviegerplbeadity efprojestionseextending from aiBexiblerharnier to create a

plurfft3F g%%fscfég’géé B¢ éeﬂjtﬁecé{%ﬁcﬁ&s. Wﬁ%@dlﬁ%&h‘%@&k% 1119 such

cent the tissue site 1025." Referring
that atdedst & potion, ofi the prajestions lack igesontact ith theetissoe siteradt 1123, a reduced

pres$fE [ IRE e PREL R A BT BRIRR ) Gl Tver y 1 ubo

10R&ferihg tonElG 29 e ndbdd 121dl efckdministepidgiareduced paessure tissue
1055 t hat f 1l ui dl 0 jcates with a secondary.
treargRbtorg s i SistadR ot Jel s st Rty SppFOREA Riajiso Hacent the
tissusBie.f Thel mdaifoldmyy indhdelDplhradlisy gfprdfudtibns étendihg Siom a flexible

Site 1025 i d i 1061. . The .red .
varrigh ccrnte by SF B Ghantols bebuest thy PRI oG, (aigrmptively, the

maniTold Ry ifeh@eaR11hRe materfl GVIAR B Y IMrHIB LI YW chaintislWithiA €he cellular
nner space 1055 of .the nenbrane 1051. As the fluid or

mate{gx@i- Aftemativelyetheananitaid maybe foxmed fipman piectphlsior pourable material

that ARSI tHe fidsul Bite 2R ﬁn%@%%l&ﬂﬁ& JfTRw EdRine RBIRS tfiving at the
Is in contact wwth the tissue sité 1025. As the

tissugwitpr Ahd2193he mapifpldsis ppsitioned such that at a least a portion of the flow

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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menbrane 1051 may be used to dissect additional tissue

adj acent or near the tissue site 1025. The nenbrane

1051, if inperneable, nay be physically ruptured and

renoved, | eaving behind 10 the reduced pressure

delivery apparatus 1035 in contact with the tissue

si-te 1025. Alternatively, the nenbrane 1051 may be

made from a dissolvable material that dissolves in

the presence of bodily fluids or bioconpatible

sol vents t hat may be delivered to the nenbrane 1051.
throh%h h HSsuERSTY it ntl@plades disml embofthabite, adjdvenntbertisauesite. At 1319, 2

5

o 0 e s 1 SR8 PR B e
ther &Jtelxry QLQﬁr Atlﬁ2§| A hARifbR ik Aelivdred ot e bﬁ%geway The

errlngto a mnet hod 1111 of adgg te{) %
mamfeammm npnle@es% pbmelitx ofigrojeqtions gxtending from a lg pargier to create a
plurlalgkfy ot Ik t fk%eﬁ%éﬂ tﬁ@ gkdjeétfbi?r hlﬁﬁlaﬁvgﬁlnﬂfe%ﬁnfold may include

e t1ssue mani fol d having a
Celhlﬂhnmtertayhmmg A cmhgemycnfsﬂfw chanaelsgvithin theceflulag mpaterial. Alternatively,

liE)lar I (é )Ebg f‘o%ﬂ'xteﬁ m Bh % %&{AX o?ﬁ)ﬁnilagw HReARGhS is dehvered to the

e projec |ons I's positioned a
tissuklsite asmkcr%dtﬂnenmwly wathaeferenmerto FOG. 27. Themanifold is posntloned in the

w357 A b SAES e Yo Db cotmniasion wits

the tigsnk khk.dAt ¢33 he redecedepressure. is Rppliad torthe tlsBuE lsig tizoughathe manifold

od, 1211 of dn1n|ster|n uced ssure tissue
vm%fﬁéﬂ*ﬁﬁ%meswe sJefiyery fhbeg %ﬁ‘i‘ﬁfd‘ggge’z
PerRefLAMPAYFIG. B D,Sxﬂhteﬂﬂﬂ 1a1 fref aamhﬂstaﬂ;xga &nhlcéd]pressure tissue

trea%ﬁ;%?t gg?ﬁ’lﬁ;}g’ %'S-I‘;"th‘g e ci4gﬁqulycfl ﬂg%lgﬁ l%gg %piéef Xéevdng a passageway

throbER attﬁts@e ot dipatient 3o ﬂﬁce‘ 4 @i4tat BADBEIHS thied adjguent the tissue site. At 1423, a
prOJec I ons.

Alternatlvely, the mnifold y include
mangaNd i dalivReddhronh e PAREREESY P A1 HSFUR Fits WERINCA B Beable sheath,
the ﬁng%%ﬁ%ﬂ@%heﬁh labh 219 thﬁée%' subflete@'td %tﬂrytef'e&uceﬁl'tﬁessure less than an

] pe formed from an 1njectable or_ pourabl
ambienteresshre oftthe sheathieft 1437% the sheathds rypiured te plage gmnamfold in contact

wn.l{ ﬁm{gq&fsge B{eu rlﬂ 143\’1 %\Ise%g?é’e&ﬂ%ﬁ 'ﬁ%sﬁu@f % gﬁplﬁﬁr ?ﬂ iR mamfold to the

I'Ssue site. the mani fo I's positioned
tissufusite that at a |east a portion of the flow 30 channels

fnggn{ﬁ oq“lw %3 35 ' é)&gW%éJ]?tfﬁgk%:é Haﬁ}égy gﬁﬂa?atusa‘lﬂ 1 according to

essure’is applie tissu
an dnttrcmmghmt dfethtrpmséml igventioh iadudeReharrttiopgdic difFpesthggs 1515 for

ri
repl??’é’ﬁ?ﬁ%ﬁ’f‘%? é | éﬂst%e s? éﬁlg H’g gl?gs aafa t%éﬁsﬁ%ﬁp ‘pedsthifis 1515
inclnéémitamqmmbxy 152and a hepdopdrtitee 1 526« | e aelpa:t;)st_agei/\ﬁ%/l is elongated for
oo BEREN b PR BB of B P17 2Bl i 1535
dlsﬂgﬁéd Mnamemt%ﬂtm arid ﬁxh&rﬁhlbes congtriveted fifohnsiattrédor vitrified
i ssect tissye adj acent e tissue site,

cersgRGR T Hak eEaNEs 8 seIE Ml OheY IEberaps Glargjerisic could be
dlsﬁdaé& HEinl Imee ABSTRACNRYA pmamymﬂdvo tEani@ls 154¢ |1$ldx@p@sed within the

uralt%/ LgrOJectlons extendlggfroa;) &Iem 5e d
sterp gpricny 1320 ofrthe bip %fOS‘h?ﬁ‘%F%ﬁ urh St Vichapnals 1541 are in flui
congﬁﬁfﬁgﬁtﬂrr{ tgﬁh @r‘%{xé F,A's@s'r ﬁaéddﬁ%ﬁ/on ﬁd’i‘?l mlsffﬁﬁdiy connected to

[ular material havi a plurality of
the ﬂbwhahadn dl5§1 vﬁle poT being coafiputed fo Q?F#hi? connection to a reduced

pressu}e &é’iﬁ}eby ﬁ!b\é '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 manifold may be fornmed froman injectable or
pourable nmaterial that is delivered to the tissue
site as described previously with reference to FI G

27. The manifold is positioned in the void at 1327
such that at |least a portion of the flow channels are
in fluid conmunication with 10 the tissue site. At
1331, a reduced pressure is applied to the tissue site
through the manifold via a reduced pressure delivery
tube or any other delivery means. Referring to FIG

inclu? a miai % n]:é1 }§4?{ha§ﬁm ) SdrfituRftafes VRAHSREral ia@érﬁyl'ix%nch lines
] oL ine 142 that T

ssue sue site Includes at ‘
1547pehini mmmumlcgtelwnﬁeﬁtelpmgms coatieg h334. n"ljhalapqslsbxgmlalwes 1545 may be

kLS00 SR BB B Py 3 8 a0t

angld¥Bb ithdhdin feedd lineersad. (A dlteghativeangthed &geuayxbumg the reduced
tissue site within an i nperneabl e

resSuiR B B PE BRI POl wiiE SIS bis, B BIng by LEs pacs Ofthe

prostiléiﬁ vaﬂxeéﬂé&ﬁ%r{g&‘f&%g dpefzellimateial thatai pible bf Saidlye
of the sheath t 142 the sheath is ruptured to

commppmicating withdhe PoToys EPAtBEk538t with the tissue site.
| Al Rétdé';’r}n$ %o?@gﬂ&ﬁﬁfaﬁw& fHGPSE Wﬁ&sﬁésx@ﬂ@“ afhytfiftRe9Aclude a

t he mani t1Ssue sit eerrlngto

secofd ploraly of flowashangels 446t wthpr téxs§m pq:éiqnvléﬂ} t p;m@n g fluid to the
porcn}s5 %c}ata(écl§5§laxnxg/o'i' %he BtheSll Dgﬁcﬁggc gt Btp@@s e{ 13: [315. ilgxfglmd could

PACT 0des an or:
incluile mlterm.mor othet gasee,mbamgwﬂ agonts) anluwadl agfents, €edlrgrowth promotion

sk B 0 e oS FHAEPC ) o B
multjpé fluiis 13 fiklbore sairongding the ldp prcbsmw: 15315, additiomal paths of fluid

assaqge 1529 rea d in a shaft of Jemur, 1517.
compniaLon BRY M grReas; & Pancition ekl o s MRy 3t o the flow
chanBEIs 111561, the PoRI1S6S befligyconfigh@d Tor 1eldacsblé comhettioh & £fluidl delivery

vitrified .ceramcs or netal. Alterpatiye
tube 467} apda thid delivery seirrs 4o b r%ﬂewgga@t%? L‘Zfil. rpay. iglygle a main

feed?:qmedi s¥BQRSGmAl ﬁfﬁcﬁwmme&érmme&lmrm&l lide¥ 1685, which
| ow channels 1541 is disposed wwthin the stem
compynicaterwith the prrouheoating 155 dsThe lateral bragchslings 1583tmayhle oriented

nomH% ARGk Sdel Bhe qg%gg_ ﬁlKEJra&w in FRETSANLE ﬂfai'% owemd at angles to

e porous coating connection port
the rhdipifekder Hoakd83.ed to 30 the fl ow channel s 1541, the

P odie ROy SR U Brkst B 18 BeRBSEBLRIEPBPAGY il 7541 and the
delivare eﬁthedluié ko mrsycmplmhbsﬁeﬂowmaﬁﬂm $lanaebs accbBuplished by

sepaas%m %gg rgﬂl&gegrpr?s&r ed&éﬁi ryQHS? gg% ?I%CP ﬂ\uﬁ de 1%&%1‘3’& 1571.
Altefifatistlyes tbibealng mltiptd l‘ug‘xelnﬁ'pk dexicaibed prevﬁislyf liem!m may be used to

cha nels 1541 pay 3 de. a in feeder |ine .
sepafala G qoppARpC A AR b GelveFing BR e Prebuira A i Tyid. 1t should
fmﬂfg gg &otTeﬁﬁﬂ:th ,whitd ’F ihb;&@fﬂﬂﬂﬁﬂ:tﬁ @fcﬂfdeSidgaIak@pitM Gﬂﬂmd%hmilgncatxon
e atera [ anc I Nes ori ent
Withiro i PRSI EaL S e SaBPNIALTY ofdipw SRtpRR Sl SoBH e psed to

deliver Bothithe réHucBEﬁré%@ur@ lah@ Mecluidito iR SufrBuhdifig & Kp prosthesis 1515.
f eeder line An alternative nethod for

di fysrRrevionsly desrsibed arpligationpissduged presshrgdedope Hesugipsemotes and
speels (R 4rBWHlbPadtl B3RS ERE. BYWide the hiFprolificdi 1515 APRfiEnifold 1o

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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prosthesis with a cellular (preferably open-cell)
material that is capable of fluidly conmmunicating
with the porous coating 1535. Referring nore
specifically to FIG 33, hip prosthesis 1515 nay
further include a second plurality of flow channels
1561 within the stemportion 1521 to provide a fluid
to the 10 porous coating 1535 and/or the bone
surroundi ng the hip prosthesis 1515. The fluid could
include filtered air or other gases, antibacterial

Providifp e sedBid Piukaity a9 Botwschagféll 196 Dt venp tigrteine snrrounding the hip
agents, irrigation flmﬁ(‘jli' chem cal | ctive f tgliﬁdséth .
prosghyesigrly 16 AMBFOVEs thepucegssivy spRergfis ¢ °’ferﬂt?‘b'b41 prosthesis.
MU 1BvEng t'h% Egénéaﬁoh ¢ rQRIREd ProsERY ﬂﬁbﬁ?‘n mgeﬁp pfbsthesis 1515 for a
; |

prosthesis addi tional paths of flu ] ]
selectesramnintofitime, the raducest prepweeidelivesy Mbedop b ang dpid deliysry tube 1571

may :cl)%r Ac%bgééf%& ROREHE e.‘gnﬁé?:tihg ‘f)}pI't.L» %449 565 ahd Bdriovedtlom iEpatient’s

el ng contigured for releasabl e connection
body, prefefably withont a/mwgicallyrinvasive pregedurg. fThgicgnpeqtiopdieiween the

conbRi o 15,18 AR FHBRTIR, 1Pt it e

conrfeetion tat isdfacalatdd bynapplyinges akbdly-onsmntasttensilerforneite shetubes 1551,

wth the .goroys caatin 53 The lat '{1534%
1574 em WS‘BE Og%eé’ﬁggﬁt S ﬁ%‘ﬂyrraﬁ,én?%&m%ﬁntg% g&fngéger B?ljitgne » 1565 may
be bib'i&ls%r%lé bt diséoledtRelin the pprésendSof selecradfldids or ¢hentieals such that release
ang] es. 1 Q

20 the . majn.feeder line 1583. The deli I
of tgrOpIASa1 51 031 b OPFAH POERE B e PRl Y 1565 to the
fluiCecHalisal 1l Thé taed 1155¢, 153A| xeal¥o b nidde fidn i Bidresdrbable material that
second plurality of flow ,chagnel S.

s e o B ok R BE he prse o
pmj@ﬁﬁﬁgﬂérﬁicq%{ MBEYsubefageel 551 and fluid delivery tube
1571. Alternatively, a tube having rrultig;g | u ntil as. < bod
o SareirnatPeg eSSV AR S FRerkhy S BRAY RgRroviied guisie b pationt's body
and EQEn eI Qh&ﬁtdheéhf ﬁﬁﬁ%%ﬁe flélfvegfhib%%[i[‘% b1ver fsie€dipressure to the hip

pressure and the t should further be noted
prosthesis 1315} eAlternatively, shereduerd pressuss delivenesoaes b 334npy be implanted

. | Ui : . o . .
itk gl il BOAYY ekt ot o thE nlp ProBhEsid 565, Placement of the
reduced pssssurealelivieyisource HG6 B withén thechatient’ pbedyseliraingties thereed for a
fluid tg the b S ' i Do j
pechlgFl k6 P BTN 06 e OENE pockr 53 may bes
tradpiomab purap ttieat hoopersbly soaneetatottbs flawdhaggels pdd sTherpump may be
row h of ne ong tissue... By Usj ' '
ponEt e Bh i 30 i S e P b Be BRI et
batték?ﬁtﬂ%ﬂfs ebﬁﬁﬁzaﬂsll ?flld lp_afd:iulfugxebimy hd)tp\deptedsm E_mmump.r 'ﬁlh;ez)pfcnp may also be
.of the fenmu is.fagter,.and the rost hesi .
crives, oy B FAPEECAL BT AL RIITy BF HECER Gplates uids
throBER the 166 chivnetertng 1p6ural ity of flow channels 1561
to vent the bone surroundin he, hi t hesi,s 1515 .
i npWale onbihibe stra pekiog 1 53& 80 bewbrprben 1540 BbiTE iR Biptpesis 1515 are
illudthife PHOSITRE 32 2nd B3/ 1t SHHIE bk MBteARBAL tE&FlbWthahndleahd f@ans for
ressure through the hi prost hesi.s 1515 f

applyangtadugechprstivee Bsueitrpatment desczibgd Barey suld be 3&@%(\%@@ component
of ﬂgﬁ"g@ nééﬁeﬁ@ fls {9 ihfciRAdtyBine Jridher Hadie, ineliiNg R example the

nected fromthe connection ports 1545, 1565 and
acetabwiavedp.-from t he patient's

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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body, preferably w thout a surgically-invasive
procedure. The connection between the connection
ports 1545, 1565 and the tubes 1551, 1571 nay be a
manual | y-rel easabl e connection that is effectuated by
applying an axially-oriented tensile force to the
tubes 1551, 1571 on the outside of the patient's
body. Alternatively, the connection ports 1545, 1565
may 10 be bioresorbable or dissolvable in the presence
of selected fluids or chem cals such that rel ease of

t i-ne ' .
jotat o8 T BUERH T protebdls TS aRILR L oy ERERRI Do ed o flidly
cormiﬂhﬁ:chiebexgx giléﬂahnelWIGFrﬁ,yahaHﬁadl;ﬁes?tteisfappmcmo the bonedthrough the
i or esor e material that dissolves over a perio

pluralsy bF FgW SPae I bk O A ITasaTaon SEABe AR Ben | n 1 he
pr RERMGRE & FIG. 33ainkdi 36, h 2¢duebe piessilre aem&r;a @f)pﬁﬂﬁstlaml &ccording to
15 The reduced pressure dellvery sQu

an embedimeatiotihe present inxeniian agludes anRph P&ﬁ'& eaﬁlﬁg?(ye@aeﬂaw for

secuﬁﬁ? a bBAISPLY &f e?ﬁ&iérn?tlﬁ? kﬂcY\ﬁfe)! altfkRfurd 2719 bPotHer defét. The orthopedic
reduced pressure to gﬂmgr ost hesi s 1515.

fixatignideviegt yALE il ustratas mé*‘d@tsea 36 i eplgtq haying a plygality of passages
1721%5%1%\‘111 gt(x)% 8@@% caf #He@xct:h?l?% Hons 129@%&1 screws 1725,

er on hi p prost SIS
pins, fodts coreatherdhstengss. Aquhreesiqsting 4 73 & maw bedisppsedbom 8 surface of the

orthogggg fV\yncattnon %Q‘S lgﬁ :t}lxjaltgas 1 c%gg& t%le Ib%%'?z??n%ﬁa é}ggg céa%g is

ercut neous connect i on.
preferatsiy cenbtmtmsﬁmm sitetbied @ yitdfied caaﬁrfs&rnngtab eAlternatively, a cellular

manetip i eng RivorS B ab e SRR Bosot PRt by 17 and e

orthdpetiicaizatioh alevics 170P) N}ilﬁﬂﬂw dhillow chenredd 1 72¥1tis disposedywithin the

orthopeg R TALRROPVIER D boPidh GRS CARRER 1AL 21 infyid ghppmunication

with TREpdIBiP coling Al 738. b@coxﬁh&tﬂ&gpcm 124 s iy ol Cdthe flow
reaction that delivers a reduced pressure and

chanpels d it hithe pert bring configured forcanpectiande adkdwsss pressureidelivery tube
175112k remééd‘;n@.@ui/e ddiRed AP 1530 ﬁﬂﬂe% eRdhnBRAF41 are used to deliver

portion 15 the hi'p prosthesis 1 are
a reduped prepretp the poras. coatzna hiB53md/qrithe hmﬁ srgpundimgdhe orthopedic

fixationtdevidd@ 71k Ml&wbﬂﬁr}ﬁlaﬁoﬂ R g{eggtgﬁ%gggﬁ fix3fBh ¥eile 1 ?ﬁ%&e{ﬁe bone

ressure tissue treatnent herein cou

17173 pkhiei v chamnels Eitpoaeincludgfa miia fmqgr bn@éi’%ﬁxatﬂmislbscommunicates
with s Rral 8RR brancRIfEs 274 £ wifith bomildficald ikl ihro¥ cppring 1735. The

lateratfhrhlmh ligt 1789 maydmadnenmgl rmr;ml wi thefnain f@dexeln!te 1743 as illustrated in

cludes at 16 Ia t sthe Wi t hi

FIG. 63 hgrma?'acen ilea n? °th'ﬁg’a“% e % céuﬁa" ger%athve oethod for
dlstriblri.]mﬁg keesieducesi piesmra xhemaabmgxctlmg alwllm ﬁethopédis ﬁhﬂﬁonfsdevme, and

t hat.assists i.n restori.ng nobilit tot e.3
sling 15 55T S ok fhe' S BENESERPA PVt il Aotz (i tegyety open-eel)
mateHaDﬂdgﬁi%&ﬁﬁleS of flafdlg u@xadmmgﬁhgl ingihythe BESUs Bbzlﬁiﬂgel 78651 h

one ce pressure 1s_app
th BBHB"R%‘%&@?P%%"‘ 1tfrlélf‘i“tyyb"cﬂ platery shARRiR IFéGt%5 or

auerhaiwew/& g%@ Ql msaﬁ% Aeliel stk 4sNEs168vRSA BRZE Sa sthR] &7 dnly¥her device that
5 and 36, a reduced pressure delivery

is usgcbghsftgblhge qugxoacqféh@m tIhe orthopedic fixation device 1715 may 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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5 an enbodi nent of the present invention includes an
orthopedic fixation device 1715 for securing a bone

1717 of a patient that includes a fracture 1719 or °

ot her defect. The orthopedic fixation device 1715

illustrated in FIGS. 35 and 36 is a plate having a

plurality of passages 1721 for anchoring the

orthopedic fixation device 1715 to the bone 1717 with

screws 1725, pins, bolts, or other fasteners. A

porous coating 1735 may be di sposed on a surface of

t hRcFérringiniep apedifidallyati RIG. A6 the orthdlic fisatidnedavice 1715 may further

. .contact th one 1717., Th us..coat i ng i S . .
inchigich e5°aBd PREONE Of JOPCPPPAILP hPAPELS, o1 iobip fisgtion deviee 171>t
providé & flufBtodhe PBiodk coAldgel 735t dndirthe Borasulrouading i ertharledic fixation
havi n orous characteristic coul d be di sposed be ween  antiviral
deviend7bonEhe ABl GawA {elde iSRG PP EASFD PP ERA P! Sents, antivir
ager\i'ltmz,t]cﬁll- ﬁoﬁgpﬁx%lxﬂc;tibngjgeﬁﬂs%gﬁ%%ﬁ&s, thérhidaHy dbtvosgtts, or any other

In"the “orthopedic fixation device 1715 such tha i
fluid. K if iselsicesbiorintraduce multiple fyids 1o, #hg bepn R EAE e pahopedic

i . . £ 7 - ; .
ﬁxa%’imgrg pF‘b?% llgfg %Hﬁltﬁggl oﬁa?lgs (t;ﬁquﬁ? lc&nﬁﬁﬂﬁk"aﬁbh%hy%k" ro%idé8. A connection

donnec ow channels”1741, the
portdd6s ibAuitly comfectydite thef Row chanmels 1761, ths pery Bifadeing configured for

ressuyre Jgel i,ver '
conft 450 St R 580y S5 01 7258, o e
1761 enadeinivde a main debdeeing i 283 hatfluidlyt ¢renpunigates ity seperal lateral

1735 a r_t.he bone surr j [ oh 1i
branch ef 078 vt oo priard SRS PorblfoBngARE, The lateral branch lines
1789 miRomeskientéd Koririab ko the\thaia fdeAebline 1 18Fcasitinstrated i7AIG. 33, or may be

. The flow channel s %7 1 ﬁq% % clude a main feeder |ine
oriented-t ppgles 1 he gy %ﬁéﬁ'ﬁ Peh{&s with several lateral

br apyddiivesofirédicediitbssiire@ it fist phealivytoff floectpnneisd741 and the

coating 1735. The Ilateral

branch |i nes 47 be .
deliupryeafiBeinishipdhe EsoRR eIt OF LBgerhanels 114} el asComplished by
sepa%x%{e:{'ﬁﬁésagu%ﬂ a% Redubbdpredsure QELIVERY titR 1751 @Al Frhicddeldregy ftbe 1771.

e main feeder line 1743. An alternative method
Altdroatively,st tubo baving muldple demenscpssieserihpdeprevigpsiy derein may be used to

ONINe] i lefin: AL EARAJRMsaR ardttle ARid. It should
sep .fel‘.i‘%59’%@“?%1‘%?\9‘3%{5@%5%32?%%%&% Fixagion o owed
furthenbecsoted that while it ia ipseferres tof providie peppsate paths|of fluid communication

w5 ol L kRIS Sl S ATU AP GRN 701 could e
used e delévet bath thayedveed presaitre and therdwid 1o thefhoge adigcens;the orthopedic

alternati y may be a fixation device such as a
ﬁxaéﬂ"@é{? f-cea}\&ﬁ'ace, a strut, or any other device that is
us eTthé asesdfaditHopzdic dfixation devicol715es dmasifoldie deliver reduced pressure to

the g%\? Z)?xlg %ﬁlfgig%m%t . e(:) grtﬁ?%hfcgﬁ%ag%)ﬁ edgxe}%e fl%% hﬁe;erdp gnc? g‘nproves recovery of

IC Or O
the Qe£ROPEID 6f HEBoaES7IN. Propidimg the stcosipdarality. of fldwcbannels 1761 to

tissues or cartilage), prqvided that the fastener .
corpmenisae TR Iedhe o Sirgnaine o arPRRpLRe ERed s dmproves the
suck&shll $eH&afsh SEREW bbhk Aéar Ty srihupddicdixakion idasicener s.

Exanpl’es of these fasteners may, incl %de %Eﬁa ?oLts,. lud

scr Referring toFl ghametand L1 dof healgarbons efget gF 3 oy’ includes at
18 1§Dﬁ£at&%%§élgb§@ﬁ4iﬂ%£&oﬁ@ed?@ﬁx&ﬁ% RuideoMadiopthbpedt FiRAtion device

evice~1 may f I

rther " include a second plurality of
inchides\a phuality| of flor6dhannelyidisposrd withingbe grthopadicfixaipn device. At 1819,

T

f i XRiefedfing 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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device 1715. The fluid could include filtered air or
ot her gases, antibacterial agents, antiviral 5 agents,
cell-growth pronotion agents, irrigation fluids,

chem cally active agents, or any other fluid. If it
is desired to introduce nultiple fluids to the bone
surroundi ng the orthopedic fixation device 1715,

addi tional paths of fluid comrunication nay be

provi ded. A connection port 1765 is fluidly connected
to the flow channels 1761, the port 1765 being

' f ' f1ui e t ube .. .
chand 0 SUHAE ot et o BRARRGIBF 0 Rebddll oI5 ol drpirifRation with the
tissuec$iten n& rediic@d présiumkdy applicd ¢9ﬁ9 toethe tiT'slﬁ.te;‘héﬁe tlnio:ilgh %ﬂeBﬂovI: channels,

that, .fl ut dl z i cat ith. sever atera ranc
and 3 tﬂﬁgés ﬁ%ig‘?)“g CiO EIB * e%B%lmflée W?"Pg?‘ttﬁ% ﬂﬁ&’r"g\??“'clﬁ ating
1 7RéferrittEtol FIGE 138) a etibd 2011 ToSadrlinfteriid/reBced prestufithissue

normal to the main feeder line 1783 as 1l|ustrated in _
treatmgnt to 3 4issyg sitgipchydes #2044 pesitigning aflistal end efiremanifpld delivery tube
adjacERaHE kiste el 3019 HE Y &'eﬁfvléré&fﬂxfcﬁl%}l‘iﬁé’ fefivER tube to the

. the first plurality of flow channels~1741 and the 15 ]
tissueygite. vihe flwil is papable pffilling aveidsadiagent Biedisang site and tiecoming a solid

manifo'ié‘ﬁgﬁhé aé;éﬁ%a(leigaéff R6w 36 ihhed c%gig@ggﬁgﬁg} t;ip Fspe site. A

such as®r pressure delivery
reducgd [pressuse is applict7at 2023 29 thertissie sitel throughttbdBowashangels of the solid
xnmﬁﬁﬁﬁtiple | umens as descri bed previously herein may be

USéd to separate the communication paths for

deReferingig RIGS. A8diSc e teduced presauradelitdig systern@111 tincludes a primary

.Sh furth no hat whj.le it. is preferred.t
manifih b navipl Adlextia PR ¥4 o ding nariaty oW magsaee 2131. The
flexible tv\h:illlm_. 1t1nds f@bx?xfe@ﬂﬂdirt] a pﬁ'd»l&ﬁfall%d 2R3 1;6& rﬁaﬂ&d ﬂrﬁ@ufd ddlivery tube

uraljty o ow channel s . cou e._used to .
2125 851 ¢he Bhipr e el CIHESS vERiRe D25 P FYpigaly hgoround in

crossi3efgord dna GRitk thdéhapé bR inkary hatol®P1 DL &8sslsééBon may be other
The use of orthopedic fixation device 1715 as a

than rouRd {bff«g{e‘ften@é?q 1pdiIGRetlrda and tdangwlas in B1GE 16-48) 4 tapsition region
2129 B0 BUUAARLer 101 ORI Uy AL, MY o0 W oy il
21154 e pomeary manifol} 314 Sonay) be hdhesivebnepnpiected Ito the redudedgpressure

. ' | ui . . .
s EA0BES 7 LN 5. A 8 motdin. o
alternatipelyveay bhintegraldy eargieated dyvoradtiusiono fThegedined pressare delivery tube
' i i ( i . ' to.Fl.G 37
2125 ey s SARER plestlrd 0 R beBRAY BfanifO8 P13 A el fifilsidn af o near the
tissued sitel udes at 1815 fixating the bone using an
or dic fixation device .The .arthpopedi c fixation .
ach BRBREk e EioncReBiy 25,17 PG fonet Bt Refary manifold t
preveil'g iqgmei of\mehha(ijnifd*le 2015,hag eldis(blﬁ{tmg& itoe t}teckﬁﬂhh 'b&ﬁﬂo(‘j% Fasstage 2121
i . a. reduc ressure_i s app|i o the bone def ec;
durind R pplisaiopiid Teire R presiiby 14 pas B hedimant the blop 1t Argvapgon member
2135 nldp be3Bplugal it blf 9£bjddiibhs R 037 RHEFIG SAIdifjdsELEY 68 thner surface 2141 of
g{g@gur? igss%g freatpent to a tissue site Includes
the figriblegyall LI ancherrteRAing g thegrrimanflavy passpea s 13 1 i agpther
emboldiA¥ht3eBISEKABE Preveftibd Mainbat 213Anhy Be ngr{gleoﬁr @#gﬁi@ddges 2145

fl ow channels are in fluid communication Wt

disposedsen thednper supfage 2l HelgepFEEY H0and#1ap b1 yesdngthes embodignent, the
blockaB€ pieveritith Slehfbel H1 3490y ififude LR MG Sa1 2140 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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and a fluid is delivered ai 1923 to the tissue site

t hrough the flow channels Referring to FIG 39, a

nmet hod 2011 for admi nistering reduced pressure tissue
5 treatment to a tissue site includes at 2015
positioning a distal end of a manifold delivery tube
-adj acent the tissue site. At 2019 a fluid is delivered
through the manifold delivery tube to the tissue
site. The fluid is capable of filling a void adjacent
the tissue site and becom ng a solid manifold having

bloc’ltagé H{e%ﬁﬁdh 1BEmbkON 331@ RBRJ t6 préveht toital colapse oif G flexible wall 2117,
he tissue site. reduced pres reis a ed

Wm’@tmﬂ@l@“{l@g thedflow of ﬂé‘@l‘?’@“ﬁh oW Bassa ‘s
ijﬁg%ﬁ&%lb Gl mrmhﬁéxokncﬁaéseé f)lu?zﬂltfr' of EpeRresPrsh&hrough the

essure delivery system 2111 includes_a
ﬂexmh watl21 st Comaniczse Wit ¢ peEmeneslovy|passage 21211 Fhe apertures 2155

allo&é%?@c%?%&gu& VR %@MW Ay ée 2100 Hel f¥tiBLRA to the

I'S connected at™ a end 2123 to a
tissueesitec xpepuesssA iS5 miay bey sglgctivehepositionsd agiunddhe piscumigprnce of the

macglpld 9F)5 6 HERTesRizfd Ulef AE deM L o ¥l 2Poplidalnple, in FIG. 51,

Cross-sectron,
aperiiirep magfbetﬂiscerlrfaaag yhenborief fcthgxhé 5vetitymg ussles echatbn

may._be r than,round (i .

30 T e R e SRR Pr2T25 R0 fnfipageh fisEGonduit 2161
havin@Git Rast gk Sutled flIRIdDY cotatechrd!totianprimaryr miiM pesiapa? Emuﬂbeiehver

delivery tube 2125 a @g t he g zgﬁé anI%p|d Z%ig3 al b
redyced pagsyunedo thepramary; shesand sopfwit ¢1eP mgy also be
provif&d fcﬁﬂﬁ%@ ﬂleFHrﬁ:ﬁ&‘yrfﬁ)w QSésh €221t adahe £i28 cosduinBrd 1ewith a fluid to

usi n

er means such u5|ng or inseyrt l, di, n
prevegt f {eé?lr‘{atbi%F‘%esrfﬁ‘ys?ﬁebX weegd exydp ecfmf&)é T %,dragvn £fom the tissue

site C ‘Th@ )ééd'dﬁﬁ'cgﬂdmi—b £63 BRESRBIyRhAREA 4 16h81 dnedutlet ?@ﬁtm@%ﬁoxnmate to at
del i vers reduced pressure to the primary manifald

least one of theprimary Slevwapassagendld anddhe atlgast ang pytiet ofthe fist conduit 2161.
bl %@%8&%&%8@3&%6§ UBunlkiH ﬁr%'r&dl&'é&%ré’!sﬁﬂé'déhvery system

the pri prevent coll apse of
21 mmm $agbod mﬁut 2163 mayinchidsanrulgplegiondiigs for pmgwg thecmmary flow

passz é%’i‘QF a&&ﬁ%e ﬁrgpc #&ktgqéfp %?ﬁﬁ%xls %Pd OF tHeStlesd wall 2117 opposite the

essure one e ment ockage preventlon
end mam:imd 12 &diced prdseurs deliveryitibe/2 1545 lpﬁ!)}’e opé¢roassillpgteated in FIG. 40, it

has bREY Fnd it hngthd B56%h SR Reldbfiehall 911 Py Hhoovdithe performance
andfrélﬁmmaaﬁ‘agep&gﬁfg fuhotiem oPie&nablgn:bbckdmpate, 21]‘153 provided for between
bl oc r.ev on
the FipRe R of i Setibi T S s 204 S e peefoBail 716, he head space
2172 bﬂb\ggfgllea thifdhap cFpurgeifldit) during thepg@gg ﬂsmces_emvllmdg ielps drive the
reventi on nme inc
purgeoiic ok e pritham v SRa e S0 | pdeintp s tiondE 261
fl OMSBQHWMEFTG&QI Eﬂb&fe dﬂ'lldétsﬁlﬁtadeﬁﬂ:giaﬁ tied Kﬁoclfhée pTelhféntlon member
kage prevention nmenb na any nmater
213ér Thecgatrgihelocpted 41%1%%@%@%3@9%@ ﬁ?gvegqs 1123 jipto two
chahib@rs, WANKHPARYAIDntiRhed Hpdratich &ﬁﬂé‘?hﬁxaﬁf mi3RIfe 2115 if one of the
integrally or otherwi se attached to the flexible wall

chambers berpmes blosked andhpurging is ynakls torsgplve the hlgckagegp) o
10 RERUSHH to!IGY. 469hli 3058 réductd'frebdupe B vRry\@}sterd 2211 includes a

primary manifold 2215 that is integral to a reduced pressure delivery tube 2217. The reduced

LHO

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
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while still allowng the flow of fluids through the
primary fl ow passage 2121. The flexible wall 2117
further includes a plurality of apertures 2155 through
the flexible wall 2117 that conmunicate with the
primary flow passage 2121. The apertures 2155 5 allow
reduced pressure delivered to the primary fl ow passage
2121 to be distributed to the tissue site. Apertures
2155 may be sel ectively positioned around the
C|rcunference of the manifold 2115 to preferentially

resol\sei locg?ﬁg,rs] M%Ew va QF:}'@S’?‘%@ B\gﬂxe gé:ﬁgr]} lumen 2223 to

dlStl‘lel@ tRY ffduked Prebsirs delivered bptte. cei'iﬁ'ﬁl hadu2d3p IZBSthﬁtated in FIG. 50,
del |ver1%/?tube 2125 preferably ing¢ludes a first %ggd&{; Hlustrated

it is prafgured thpt b anrgtuges 4234 1ot peretidin theaneillaniumens dAgtt alfo Hiustrate

in Flé}osé REmB' b&%ﬁsuﬁk e BP&:%E}%.:%& %esfs&edﬁhw@rmbé oefiiGteeteates a head

essure to t rimary %%Qg 21217 A second
spacaZdUiayond 83 endofithe gn@awﬁmnsj 5 Jf Hissugesqafiolds, or other materials

were 18 Fﬁ?’r{g\é fv.fné Qégfl ??ﬁ)%qgcﬁlc%& ??es?t'ﬂ'g dEﬁ@erg tgl?éoc 2510 Wity a%y]aﬁéatmn of

prevent or resol ages caused
redudey! pressnct, theulieat spaged?24i heould comtinedp allawinusging fwid to be delivered to

tls The second conduit 2163 preferably
the Fa E%fggnb%f:? east one outlet positioned proximate to

at Inldpekatitat, tltmedmdedtﬂresspre duhnvyryfdystmsaZslsla.%Z ﬂlQﬂF 163%d 40-50 may be

the. at. .l east one. t .of .t he f cond 16
appllgggg.gpgtphté) aﬁﬁsge §ﬁ% g‘ﬁ‘ﬁ%ﬁg?@}‘% rgdglf re%_sbu'e u'&[)ﬁ%s uteﬁge The low-
profileashdpe 8f fHeqitiiarg mlalifoldy iy hiphly desironid Idr thé percatanachs installation and

L R AR LR S e ——"

surgiéadify! - V\hl le the end of the flexible wall 2117 opposite
the end attached to reduced g essure_delive

t up; . .
2 1Befomne BeF o, the Drimary ppamiiolds 7116 22152y bf usss! i, gonjunction
with Q%@&J&Wﬂxaﬁﬁ@fd 29RPIR Q'IGhﬁ , s eRbndd?$ nidngrold 22 IWlﬁdes a two-

rove the perf ormance and reliability of
layerm &Ipasnrrgam lager. ofnh@ secondary m@lfﬁ%amoﬁdéa%!m confact with a

vone 8 480l Bl e R ity e R A g i comac
with shgeafirst la’&tﬁ' Bndthosesord layar oitht deqondarypuanjfold 232 bl ischlag¢edcpn top of the

primtﬁ@e gm{&ﬂdr}ﬁl aRE g3 1ayddl G4 P@Joﬂﬁarg,%ééﬁf qgiz € fluid

roug e prlrrary OW passage into )
commhsichiiors betevean ahet prmay masfo 2613 bmmﬁnnssmxtenyalnrﬁvems direct

contied feet & e st bnd Ry sl BFERC PLTY I car s

t hPraférabBy thef decondanys ﬁﬁgffomm i bivabsurbabdéanliieh allows the secondary

manifold g8 oo SRR st Sl APpesmpfiinR of B RESfr emmpnt. Upon
completoR bf Bidaced pressuadireatirent, Sxopritdaiynfakifsld RaYS may be removed from

Referring tqQ FIGS. 49 and 50, uced pressure
betwgen mﬁéw@rgygf@nﬁe%ﬁw menifeldaih Q@F g £¢ t9 the tissue site. In

one %gﬂédlhféﬁ{ thé hﬁhﬁ&h@uf&l@ nfay R4GaRA \Pftﬁfﬁmrﬁn&%' thAteFiil or a hydrogel-
t ube 2217. T%e reduced Eressure delivery tube 2217

fonmma:mtfel@l tp easarempval fsonbetyeen thedayery| ural ity of
ang'gla ls@éo‘bdhx?ﬁ%fola i?-éera | deBvelsS a3BLHbINFEY nd WIRERR growth. Asa
sur

may us to ne ressure at or near the
scaffold; Sheesesiondary manifoldhmiay [bgicomprisechef atlcest apgmpteriahsaledied from the

grougso‘%%o}y?a&%ra%?d, %Fyg?ﬁ%% ngdl, &%‘ap%gl%g’tokg, ﬂ%ﬁ)ﬁ\w&xﬁqxtyrgtz,

polyhydroxyvalerate, polydioxanone, polyorthoesthers, polyphosphazenes, polyurethanes,

collagen, hyaluronic acid, chitosan, hydroxyapatite, calcium phosphate, calcium sulfate,
calcium carbonate, bioglass, stainless steel, titanium, tantalum, allografts, and autografts.
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resol ve bl ockages. A plurality of apertures 2231

communi cate with the central lumen 2223 to distribute

the reduced pressure delivered by the central |unen

2223. As illustrated in FIG 50, it is preferred that

the apertures 2231 not penetrate the ancillary | unens

2225. Also illustrated in FIG 50 is the countersunk

end of the reduced pressure delivery tube, which

creates a head 5 space 2241 beyond the end of the

ancillary lunmens 2225. If tissue, scaffolds, or other

matEhe pirgingfencidnoofithg agblced]presswe délivemesysteine 2t 1, 2211 described

o 535 5 S S B2 A B SRR R Ty iy o

marifdldbt wat[diﬁlgddlﬁ'eﬁhg retiiced b&sd&b prevents bﬂdckagé’set'rmrfbrming that hinder

the | U! nen 22%3 ll?'n op ;?%'m%gz ﬂg%gl&qésdggr@gy%& B%theﬁessure near

the BRIk isRE réﬂcﬁ@scédlﬂllﬁrﬂuﬂ ahll £81¢6s 6f fleidé oudld T tidaué i blwslows It has been
reduced pressure_to the tissue site. The | ow gﬂ_ofl

foundhthgtpweing the mmcy%mdpeﬁdoeequﬁ hif Withsaif By selsicted amount of
timd 26 QAR PREOMSsEERGR bk hﬂ’ﬂ% S dsol{ RFMIkab&E hNi ques

descri bed herein. Sim pri mary manifol ds _nmay
al doreespepifisallpir @Ldegmrgd nlsroux!en é?qom gowbnmaaresqum a first

con&&?ﬂ*% h%ﬁ/g ns E’:é@{n‘%&&é 12n oﬁﬁéﬁof"fﬁé/ S%%Pg %gﬁjd\hpxs preferably proximate

Unc a secondary nmani
to ttrd xﬁamsdld or ke osécmfctac firsteonduit. (WHe the aic maside measmzed and “pushed”

to tlk é’uﬁe@ﬁ Ir%,osﬁﬁ& dun-l;h faitr is éréf%?lry cﬁ%ﬁﬂ l&ﬁoﬁ%ﬁ ﬁ{e%&ynd conduit by

ace in coéntac e t1SSs
the sddneed prassure at thel erssw: diendt hasdetn fendthat delivemyrof air for two (2) seconds

atin gvg{s Of%H%)]’ %ﬁ)g Sg(é(gné% éﬁlpg%@h Jg)tll?% éonsgéﬁ: rtgﬁu (< &réﬂs[usét 18 lSléﬂiClent to

previat blockagus dan fernihg fn Afany frestanpes. ey poryg sdhed @ provides enough air
a first |ayer,., The secondar ifold, 232
to sRienlynes i Rt RieaRnEst & Brsh oo Wil v ting the
intrédubBiod dd tddRuth 8FUentddiRing/18b niich\6e) b intiodacihg atmtwmgh of an
bet ween the tissuye site and ,the primary fold

intcpfaéfrgﬂmcy willyesult inthg 5(3:(6:0%3;%%1-3 syster npgg I eing able to re5tum to the
taxg@i RARe fredhufe bérheeh Fﬁ}éeQ:P’éleE hene Sél&ﬁé@iﬂiouﬁ%}"tfn% for dghvenng a

321 to remain in Si | owi ng conpl etion of redu

purgweM and the selested intepah at which e pwaingrilyid indeliyered will typically
varPb£s38 Shhd a&’%&r&m sizé B?sﬁwn;femp&?e% f ﬁﬂ thelphn STRYUbIAE, etc.).

renmoved fro 5 between the |ayers o e secondar

Howxwmt %M»a?d be delivered wya rmlmrsswlraiarfmuﬁmt that euhseluemugh to
sl 0K BEP ORI e | BB pRRELE 3 B0 e puring

cyckesr mi ng materl al to ease renoval from between t he

s AFrEripkIE FRGE PR Oh TRV cRRBATIAR e hlel Bhp firtctivery

or new tissu
systemcZHd anqludema mamfowlbeﬂmdiwp‘pnswm aefirst ersinit@9d9 and a second

congt?:i? gﬁi Tﬁ *'LF m{ Qﬂgt 1@ %o?xi?‘egtegrtg YRe IICCH %lréés&% soﬁrce 2429 to

i c acl caprol ac
proyidé yéWed)pgdssm‘y lttath!: mpqulﬂ ﬂdtﬁx%@k&oaﬂl eonduxt 2423 includes an outlet

ol vdi oxanopne.,, pol yor.t hoes enes
2438 Go¥BoRed G B S 5 il 0P T AR Sidginate an outlet of the
firstaoshdait 2apat The secmldczbumxp baroik dhuedly @ahitdctad t6 W vakee2439, which is
cal cium car bonat e,, bj ogl ass t ai nl ess steel

capgble gf plipwving commuiration Rgain the seopad gop if 34 and the ambient ai

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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38 The purging function of the reduced pressure
delivery systens 2111, 2211 descri bed above may be
enpl oyed with any of the manifol ds described herein.
The ability to purge a manifold or a conduit
delivering reduced pressure prevents bl ockages from
formng that hinder the adm nistration of reduced
pressure. These bl ockages typically formas the
pressure near 5 the tissue site reaches equilibrium
and egress of fluids around the tissue site slows.

regulgt? Eaélg%?xn of iy g&g?ﬁcp @c%rhcﬂtﬁrvgf gm%ﬂe%t ?félvgntadigcl{aﬁgé‘%ﬁﬂm the

con air or a se ect ed anpunt ~of
mamfdldrﬁ4waﬂdﬂmlfﬁstmdum26ﬂ9al assists in preventing or

resol vi bIo cific
df Standdednrof Sy G ntRaRe PR g g colg e ysed 1o
accorﬁbliéﬂ the Q?Pgiﬁg techhﬂfhgd &éSCgibédi hereih) CW?‘hlp tlesdriviag foine for the purging
outlet of the second conduit is re er apl y. pf,oxj nat.e
fuid fepre el theSRPOT FogvCearPrEbLAL B Srie spr-fad DR Ay could be

denvé/i'éu 'b% d ﬁﬁdﬂiehv&@%n&ﬁxs RERASULIERWidnssedprahRErehce tIFIG. 9.
of the sécond conduit, the air is preferalhly

d r’ﬁhmadmnwnon o€ reseerh BresyHE tistueieatment t édﬁ&l&fﬁe in accordance
with g{ SSEE %}P rﬁ&ﬁo cfe%l:‘ﬁbéi ltl emkﬁaﬁﬁéa&%ﬁ@h@ﬂéﬂ"ﬂy ﬁﬂﬂhng a sufficient

alr or t wo seconds i nterval's
reducsidprgss80p thetismdsitdand ﬂg;ntm@nﬁlptpng @hﬁ B‘@WC@P‘I r%‘@e%ﬁressufe overa

selec gegs%%urg ofI ﬁ&x}é thér%hﬁgér%ttﬁe r%u%gc‘f' IesMrg %@gfa}a) 1](38 ' the tissue site

ny 1ns
may b¢ oydlitcia ranaegMae spdcificailys thiefanpoumh bf ;ednmﬂbprfesamrel spphed may be

v AT o B O bl apsing the rcuced

press'ufH mayl W&ehﬁ@uﬁﬂﬁﬁeﬂu&ed pressurd randoml}n @murarlat theaate or volume of
L nterval

equen i.n
fuid deffeet 16 Mo sihe sy ore hF ASTHR Y5 fraepasmp i ppeife, Jruid delivery, if
cyclitay baé uring Apslechtioh @F sedued) prasnas, m@eocﬁw kasing Edic periods in

sel ected amount of tinme for I ri
whichreuged peesewe 1s Botehaingiannliedy Sﬁnl AR ?ﬁ@dg?ﬁ‘%ifﬁﬁm applied to
a nssfui». Witd wifi r:%ﬁtdiwfﬁg akédrllink P tep o188y YRh¥ daaseesite%dtthe

design and siZe syst em conponents (e.g.

circumptAnegs u@des)whlclirmﬁem pregyure Hprygitepatieer & ?WTF‘?P 3 the reduced
press%??«ﬁ &'}é @e{]‘l‘;’ lﬁtbe@wé SHERP Y il filg dnd -5O@MnE PRl B xh@re preferably
suf fi ci y

cl ear ockages while allowi ng the f
between glerut pb sy kfgcando-3p8 eamdie.bet ween purging cycl es
ReG@al:1 ! . .
A ?@gtectgg s%.?eexgé %de ﬁ% dg o? ﬁﬁg&éﬂ? Hv@ﬁfé%gllﬂ%gg g@i&rged with
referamre tbdissu2grbivth hud Héqlmgon rhentaa@anmts. if shapdd boregoguized that these

2419 and,a cond con it . ..
sysiigiapd 84 B By B frdetes d08e Hebiblont BFY, g g any tiving
orgaﬁi’sﬂwmdehlbb itis desijedas $w:ﬁoﬂemsi;\lmegmmth bnhdillﬁgl Similidy, the systems and

d 2423 L ud
meth3gS OF s FRASPhMFROP A APELIE] 51 REc TR Pbgot limitation

boneishle, AdihoRe BXduepinRisElB tigstie], Aturdlf tidshe, dehmblsissagnasdular tissue,
2419. The second conduit 2423 is i ly c nnePted to
conngeljv Yssus.eagtilaghterilons, oxdizagisats o cihsafipg ol tissue may be one

focu§ BEpPIV Bl Aite B PreveaR tshe: GeRMmBs: &%@&ﬁﬁedﬁé’iﬁn,&h@ applecation of
anmbi'ent air when the valve is placed in an

feduﬁ%PlieP-‘aﬁe tiswe teaimyentespecially tdysued ipcatad) hensalt petiept’s skin, may
also b8 %écpiol 41?@555@ 2lowth ifi FRARL thdl faxecﬁﬁtdiééhéédn fefebfive, or damaged.

open ing osing of the valve 243
For example, it may be desired to use the percutaneous unplantanon techmques to apply

reduced pressure tissue treatment to grow additional tissue at a tissue site that can then be
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39 regul ate purging of the second conduit wth anbient
air to prevent bl ockages within the nmanifold 2415 and
the first conduit 2419. It should be noted that any
fluid, including |iquids or gases, could be used to
acconplish the purging techni ques described herein.
While the driving force for the purging 5 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

harve§it8 THE Rafvested Hssi® mdyBe aahdplintéd widnothed tissiedite eslreplace diseased
pressure tissue treatnent to a tissue site

or démezﬁdjfaﬁﬁ% orgiternativelydhe havgstehtiSsHe dycke tnslaptsd jo another patient.
?is%ds@lned%s Sraff b b e rbducRA prassing dRliseryfdpphtifses described

uce ure to the tissue site and then

herenamab' dienvisedyin mmmvemmffp&sbme@aabﬁoe&gr&%e the grovgh ppd growth

rate %‘i:" Le% R ﬁo e'h% Eaftbid | %B@%ﬂa\é@& YetwebS tHeldGE e te and the
ressure 'S app red to t I ssue site may be

reducyd brassum dnhvw@ppmtans, epibe iréduced pgcssurh deliyary gppagptus could jtself be

mad 3 BicyBHeEs S PBR sl 2% skl Pt b, =

apt shdm;d b eppazentdean tipy fosapoireg that/an/mventidrchaving signifitant

reduc ressure, ra Sim.larl the s
sl e B ppFIS RIS i A sheafB L 8 R ofis forms, i
not _ﬁﬁf‘ﬁﬁﬁl@& butGudeptible to Aa6oid ¢cHanpes airdmaodiﬁuaﬁbnﬂaht}m departing from

15 cycllc may occur during application of reduced

'heﬂ¥E§§ﬁF? or may occur during cyclic periods in which
reduced pressure is not being applied- Wile the
anmount of reduced pressure applied to a tissue site
will typically vary according to the pathology of the
tissue site and the circunstances under which reduced
pressure tissue treatnment is adm nistered, the reduced
pressure will typically be between about -5 nm Hg and
-500 nm Hg, but nore preferably 20 between about -5 mm
Hg and -300 nm Hg. While the systens and net hods of
the present invention have been described with
reference to tissue growth and healing in human
patients, it should be recogni zed that these systens
and net hods for applying reduced pressure tissue
treatment can be used in any living organismin which
it is desired to pronote tissue growth or healing.
Simlarly, the systens and 25 net hods of the present
invention may be applied to any tissue, including
without Iimtation bone tissue, adipose tissue,
nmuscl e tissue, neural tissue, dermal tissue, vascul ar
ti ssue, connective tissue, cartilage, tendons, or
liganments. While the healing of tissue nay be one
focus of applying reduced pressure tissue treatnent as
descri bed herein, the application of reduced pressure
tissue treatnment, especially to tissues |ocated
beneath a patient's skin, may 30 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
techniques to apply reduced pressure tissue treatnent
to grow additional tissue at a tissue site that can
t hen be
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40 harvested. The harvested tissue may be transpl anted
to another tissue site to replace diseased or damaged
tissue, or alternatively the harvested tissue may be
transplanted to another patient. It is also inportant
to note that the reduced pressure delivery apparatuses
described herein may be used in conjunction with
scaffold material to increase the growth and growth 5
rate of new tissue. The scaffold material could be

pl aced between the tissue site and the reduced
pressure delivery appalratuigéﬂrwI he reduced pressure
del i very apparatus could i e nade from

bi oresorbabl e material that serves as a scaffold to
new ti ssue growh. It should be apparent fromthe

We claimagoi ng that an i nvention having significant

advant ages has been provided. While the invention is

1. ASfeduked presinke/délivieey\syasterh F6r dpplyihg airéduced ple8sito tisfuedtteatment to a

N

Jimted but is susceptible to various changes and
USENGiSIE COMPHENEN t hout departing from the spirit

t her £afanifdil Kavild\Bplu¥hlitG bR B chanfdels aHs AR fBIES®REEAred to be placed

delivery %¥sten1 or appl ying a reduced pressure tissue
t r eat ment adjacent the S REIs| te conprising: a manifold

havi firdt cBAAHiA i Sbrrehuiié HOAVARN the fioiPclERLEJrhe manifold to
configured to be placed adjacent the tissue site; a

first condeliver preducgl gresownniin theaflowshaunels; t he f1 ow

chanp Eéc%n{i‘i:oﬁ{&ﬁt 1};|Bﬂﬁ1'E‘EhMl&'ica%% R th8 floobiERTels of the manifold;
pressure to the Tl ow channel's; 10 a second conduit in

f | ui alvalveoperabbtdonneated to tha seddndwontiain tresedeativelyrpirge the second
mani fol d; __a val ve_operabl y .conne .10 the S
conduit t 8°%dé'lltec¥1?\%'|’g§/engg'fé"é‘ef‘ E@e ggelgglns OS%“:"oorrl1 8%?%2'%?%“ position;
anbi ®odéntsdller opemblyhnuedtedtd the palvietto plaed thenvadve mthe open position’

? gs Ip|t ia(c:)g; fq%gcgggciﬁg qlrﬁg\{q% g?[}g)g!;# ng{g&%@tﬁgﬁ dltérrill?g Xeﬁ}v\é?y of reduced

sel ected preesiné tlabugh the fakt condaitect ed i nterval during
delivery of reduced 15 pressure through the first

ondyit. 2. The systemaccarding to claim1, wherein:
. ThR Y REpaEF U B R IR s about two seconds; and

t he melseleted anfvuat vhlime 3s svattwe secopdg@aadnds. 3. The
system accor.di n p ¢laiml, wheyein the reduced
pr esg’ﬁlsgleF@dé’Hﬁ&aglf%ﬂ‘ﬁﬁlﬁeﬁn 0 4. The system

according to claim1l1, wherein the air is delivered

Thhsestein dcberdigriorndainphdvhdreindby redgead presspreBrappiedinalically.

reduced pressure is applied.

The system according 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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5. The system according to claim 1, wherein the tissue
site includes hard tissue. 6. The system according to
claiml1l, wherein the tissue site includes soft tissue.
7. The system according to claim 1, wherein the tissue
site is conprised of tissue selected 25 fromthe group
of adi pose tissue, nuscle tissue, neural tissue,
dermal tissue, vascular tissue, connective tissue,
cartilage, tendons, and liganents. 8. The system
according to claiml1, wherein the manifold is a

9. TiRd dydleis adR@@ding td dlafin 1T ey iheMirstmdrsdtag domdaitsiam limens within a
wherein the first and second conduits are |unens
mpktiflumen tuR t i - | unmen tube. 10. The system accordi ng
to claim1, wherein the first and second conduits are

10. BIgP&/siin® abddpding to ¢lhimA, WdkhastheffirsthidSesé Rt ¢onguits are separate tubes.
reduced pressure tissue treatment to a tissue site - :

11. Ig%qptrgqlui nggcgpm?qtgr\%’glz%l 2 ItéfP prgaﬁnug%nﬁgﬁ?lla?tﬁgé%%@ g‘{é tigsll.%e esite comprising;:
such gobffoniip 4 asifold HOIrg Optuiity bEA6Wehanteisatihcenathe tissue site
W

in fluid conmuni cati on A he tissue sjte;. LLyin . e
2" educed b SRAbloed ApRSion ebihe flavy haPRRL Aghirci i Fopiimnication
condui t hayjRetheXissh€gid; one outlet in fluid

communi cation wth the flow channels; and 10 purging .
bl oc lepplying a restuced pressure t9 thedissuesitethrough adust ‘iPé‘%P’rﬁ g‘a‘émg at least

fluid thr odrl'&'hﬁle? d compdiitdtiohQuigtHRIfRA ERhnnels; and
proximty to the at |east one outlet of the first

condpurging blockages imor meer the syt gpndnit by deliyesing g fluid through a second
wh int f- . ' ' .
erein t he ALASS Hx&greg in gﬁﬁuﬁtg 361 tHeSat WL RS ovltleRBf HFirst conduit.

reduced pressure. according to claim

11, wherein the fluid is chosen fromthe_group. of
12. The methed aceerding toglainn | 1,rwhseein theypressyige aEthg dhud is greater than the

l%gﬁ?gldgérggsu} claim11l, wherein the reduced pressure is

app cyclically. 15. The nethod according to claim
11, wherein the fluid is delivered through the second

13. Eomensthodasepndingtorqlaim pbrvhsaeintenilniddschepep fiasm thegrpup of filtered

i . The nethod according to clain5, wherein
?gghéﬁgﬁﬁégloMIrate is less than the rate of flow 20

due to the reduced pressure. 17. The net hod apcorﬂ%gg )
14. The methad avcording to ¢laion bLrvhareingthe,rgdnggdpressuresappliccyclically.
1/10th of the rate of flow due to the reduced

15. PhESidd act8rdid®d ¢RI 1l vilgz€indhé fuidds dbhvettdthrodigh the Becond
the fluid flow rate igﬁle%f t&an 1/100th of the rate
gnduitgiyring tige prEod ¥¢ uspd pressuse 153pPligd: The system
according to claim11l, wherein the tissue site

16. THE hetiest irblling f5¢laim 1 52 Sherdie theyfhiid Moscrace dileny tham the rate of flow
claim 11, mhgrein the tissue site includes soft
fing ig the reduced pressure.

17. 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.

18. The method according to claim15, wherein the fluid flow rate is less than 1/100th of the

rate of flow due to the reduced pressure.
19. The system according to claim 11, wherein the tissue site includes hard tissue.

20. The system according to claim 11, wherein the tissue site includes soft tissue.
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43 21. The nmethod according to claim 11, wherein the
tissue site is conprised of tissue selected fromthe
group of adi pose tissue, nuscle tissue, neural tissue, .-
dermal tissue, vascular tissue, connective tissue,
cartilage, tendons, and liganents. 22. The nethod
according to claim1ll, wherein the manifold is a

cellular foam 5 23. The nethod according to claim 11,
wherein the first and second conduits are |unens

within a nmulti-lunmen tube. 24. The nethod accordi ng

oclaim11l, wherejn the first and second conduits.are
21. T8 shothp LaccorgiBg 1 Slaiin Hl o whereoE Bubr i 1 coPareg o e selected
RS R grohp Bf hdipbsk tisiué, rhiiRIctihshe) nRLRY BBdueS@érinal Bhsuel Vascular tissue,
contam nants prior to _delivery. 26. A nmethod of

caRREcHVe tissuen gartilagedigadensy prdt igameents.ssue treatment to a
tissue site conprising: positioning a nmanifold having

22. ThePhéthad hécor@ihgtd Wi NANRALRIrAGE AtRifold 3% dollakidFodih! €
such that at |east a portion of the flow channels are

in fluid co nicatio tth the tissye site; 15, o
23. T g hod aSeor B c Al HherinbE flstand Seeonciondiis e dpmens within

agnhltilsineaqQpli t having at least one outlet in fluid

conmuni cation with the flow channel s; and opening a

al ve, operably associated, wth a second conduit to
24. of erordina dp £laim 13, Wheteinibs first apd s ogfluits are separate
wigdan the reduced pressure, the val ve being opened for
a selected amount of tine at a selected interval to
IlTowthe flw d to, be, 20 del.i vered. t.hrou t he second
25. Th raeihnod hesordioB 46 ClefmL houioreiy (51 Hiidi) BUethpre Bt Saky of
cBeRmihdifts ptibsSto detiveyi. t . 27. The nmethod according to
claim 26, wherein: the selected anpbunt of tine is

about t seconds; and the selected interval is about c .
26. Kpitiod ol griERERe sFeduoct He s T SCuTATE: £ SouF SEE Comprising:
26, hﬁgﬁﬁ&hﬁg Edi_liﬁaxﬁfdlﬂl H?\'Viﬁg azpﬂﬁﬁlﬁé@S W Ldfffduﬂblihhnnaﬁ .adjBaent the tissue site
nmet hod according to claim 28, rein t aseqQus ..
fluid is SPOSEATT g ?H@Wﬁh%ﬁwfg tgfedp fluid communication

oxygen, aRdthht Q8RN bited44 30. The nmethod according to
claim 26, wherein the fluid iis chosen from_the grqug )
of apPRlyIBEAEANeRd RigwsHEeto thmtissye site thigugh & first conduit having at least

cel | - 9r owblie BLfIHTh il difiRlufication Wit flodhafifels; and
chem cal ly-active fluids, | d anal gesics. 31. The .
met hoperieg 8 valve@petably assogizted withes secand pendudidgexpose the conduit to a

pressure ifﬁﬁ@@!pi f)r%gsugé’ Enlegﬁ:?ma}ﬂ'the reduced pressure, the valve being 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.

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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5 32. The nethod according to claim26, wherein the
fluid is delivered through the second conduit during
a time period when reduced pressure is applied. 33.-----
The method according to claim 26, wherein the tissue
site includes hard tissue. 34. The nethod accordi ng
to claim26, wherein the tissue site includes soft
tissue. 35. The method according to claim26, wherein
the tissue site is conprised of tissue selected 10
fromthe group of adipose tissue, nuscle tissue,

30. TiRUnhathoH a8 &dtfingdi6 cldn 26, whgfein wresfbuitl 4s chdsers ﬁem the group of
connective tissue,, artllagﬁ@Ttendons .and

spbaqREal AR RISy ST ARSI CLBF S BolRR PR R ion fluids

aﬁaﬁhémydaetﬁem&i i Bhalf@ies 37. The nethod according
to claim 26, erelntheflrst and second conduits are
| umens within

38, The
31. HasoploRgererlineio am 26 ke difsdfseddpessy 's BBpIafevetically.
conduits are separate tubes. 45
32. The method according to claim 26, wherein the fluid is delivered through the second

conduit during a time period when reduced pressure is applied.
33. The method according to claim 26, wherein the tissue site includes hard tissue.
34. The method according to claim 26, wherein the tissue site includes soft tissue.

35. 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.
36. The method according to claim 26, wherein the manifold is a cellular foam.

37. The method according to claim 26, wherein the first and second conduits are lumens within

a multi-lumen tube.

38. The method according to claim 26, wherein the first and second conduits are separate

tubes.
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