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SYSTEM AND METHOD FOR PERCUTANEQUSLY ADM NI STERI NG

REDUCED PRESSURE TREATMENT USI NG A FLOWMABLE MANI FOLD
wBHERGYIND OF THE | NVENTION 1. Field of the |pyotiooninsss2

This invention relates generally to a system or nethod

of pronoting tissue growh and nore specifically a

system for applying reduced pressure tissue treatnent

to a tissue site. 2. Description of Related Art

Reduced pressure therapy is increasingly used to

pronote wound healing in soft tissue wounds that are

s| SY¥STEMeaNDIVIBXHODEEOR BERCUDPANEQUSI A APMINISEERING

WBHEBGer Ry HEEAIMERT ORI AiBRu fLe StdfiroLp

mani fold to distribute the reduced pressure. The
open-cell foamis sized to fit the existing wound,
pl BAGCKGRQUND OETHE INVENIINNnd, and then
periodically replaced with smaller pieces of foam as
t he wound begi ns to heal and becone smaller. Frequent
r epl acefield odthe lnveabioncel | foamis necessary to
mnimze the anount of tissue that grows into the
cells of the foam Significant tissue in-growh can
calibis 1pa¢mxomepsasmncrsllm to & systern powdthast of prempingrtissue growth and
s
mord GAURANT R59RUhGot ISORE kBl giﬂgg@@*fhazﬂﬁeﬁﬁtgﬁ fisue ste.
bei ng heal ed are subcutaneous and in other cases, the
tigsues are.l| cat E 1,Or on dermal tissue.
Traditi 'ﬁf?? Eeé pressure therapy has primarily
been applied to soft ti ssues. Reduced pressure therapy

| b . dtot t_cl d .. .
aoRstieed RSl anincr spn DR PRSI yroupd heatinggn sof tissue
wouﬁdlsﬁﬁa@tﬁre didﬁ\ytosh&h ot/\ﬂéﬁlﬁfahé)é«dﬁitﬁdw géiiulcyd pfegsintte eittrapy. Typically,
ressure the S no used in con i 0
Bl S i S ong A o b

mani¥bid B didtibéte 8hd RAAEEEssAF DI BpentelIToadlib ¥iz8X ROHI thE existing
a bone to apply reduced pressure therapy may create

wo%rréacefiomomtaphyﬁhutbe wernd aind theneparipdically |relzl,§ceéﬁulth smaller pieces
of foatP 4GB wWothd %Qgilng 't(pﬂeeg %ﬂﬂ BEChoRE §'ﬁ§lﬁ € Ftr&ﬁlreﬂpﬁé ﬁ@é’rﬁent of the open-
advanced li1ttl eyon e open-ce foam p es
cell ﬁaam ivenseesshry te meipimnize thef arount b uﬁweghaterawu u’tt‘h e cells of the foam.
| 1

Slgnhﬁdmgggs té %ll. R Su%awﬂA ﬁgﬂe ﬂ,fpducE Qﬁ%\gTﬁ.ﬁM B the foam.

pr edwneedpregsuredthetapyds tbmmal:ly lappli¢dg @pshﬁ@lmamemmds In some
case§!'tfie ﬁgu\ég Qelgﬁ hteagd SLPIRaRL QISI?? (ﬁg%?heq aségethg %?@gtare located

I’nventi on a pressure IVery syste
withpr onorddatmiahtissie o erachnenallyt tedoned prebouie therapydfas 1phmanly been applied

esent 40 a.r ressure t
to scff GRHER kS84 kel uRBEp B kT PTG 657 Jiotfi cosed, deep-
tissuk 'vedunde becausaof theldiffidelty v agcetmﬂnesdfmd by swhpeserlyewaiditionally,
end co

rt‘.du%%ﬁi RIG5SHR 2.4 Sgﬁgz}psyr}'las nop gee(iill lic’ste &'in Ehne&io 0 h with 1 glmgobone defects or

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

apply reduced pressure therapy may create more problems than it solves. Finally, devices and
systems for applying reduced pressure therapy have advanced little beyond the open-cell foam
pieces that are manually shaped to fit a wound site and then removed following a period of

reduced pressure therapy.
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inserted and pl aced adjacent the tissue site. A
flowabl e material is percutaneously deliverable

wo Bsooradzes he mani fol d delivery tube to the tispaEuSiochB006652
such that the flowable material is capable of filling
a void adjacent the tissue site to create a manifold
having a plurality of flow channels in fluid
communi cation with the tissue site. A reduced pressure
delivery tube is provided that is capable of fluid
communi cation with the flow channel s of the manifold.
| NBRIE¥ SEMMARY IORTHER ENVENBHDNent of the present
i nvention, a nmethod of adm nistering a reduced
pressure therapy to a tissue site is provided and
| NThe gasblaas preseniedbp kyising wousdHheging @s&m@métmﬂs are solved by
mani f ol d dellver t ube adj acent a tissye site.

the systepg Bpd mathedsiofjthg Rresrat inyentiory 6 (rdyradiRFessie 4‘1‘1'."8{! stem is

provIdéﬁ m&ud‘raé&e%m ¥R dmbothimehtofithe pidsér&tlﬁvéﬂtfbﬁ to Apfly a reduced
| owabl e material is capable of filling oid

pressaw teceHissuetsites The grdused prepsre delivesy aymms%ﬁsrmw&la delivery
tube Bh%g' 'Sﬁaxs&fe“fa& QKA 6 RARARNA, the dldidi eﬂd%fmylﬁba % be Befeuaheously

sue site. A reduced pressure is applied to the
insertédsandepla¢adeadidnentih tissus siteovh Hhwable materialtis perguianeqisty, deliverable
o)
throu 3@% agJF]f%\?é ﬁ?h\feg)a{u E%S theg%glﬁ QYeaJ] tcﬁgﬁé é}?efe %%\ggtt)lg '}ﬁ%ﬂ{l is capable
of ﬁldimg\m vugd adjlacerd ¢heatidseel sxﬂe'@oareepe ammfmd\d héahg eplurBlityfef flow channels

PTI.LON OF
in ARGV ERIRS i MU0 b RRe. Biror aRYA e Brovided thar
s cafité o8 l0fd ¢cimmupiabtin with timbenichampls afthe amnifold.

i , 1 -
ol P e ésw%éﬁw’%ﬁkﬁ%fﬁ%?%g%@“@sirgetﬁxd of
admianem@ &xedlicétbpicssise &eﬁi}iy&b aaissiesite i \proxvfided zi.t&ﬂilnch‘.ﬂes

pere s S oRBREDEEYS Sl e Bl aRR ke e, o

flow8Slk inYARENalap Ba&afauéodwdélg/eﬁed&bw@hltﬁe/nﬁhfardaieﬁ%ﬂyqnse to the tissue
extend|nl§fromafleX|bIe barrier to. create a

site. pThe RlowaBle gratenial i %amahﬁafélhm wvoil gdjacgat thy tissuesite g greate a
mam“fbﬁ"l’xa@fng::ab%u?ﬁﬂy eEHoR BashEIS nfjﬁl!nl:i\f:%frifnlﬁﬁ%foﬁt\b'ﬁh e tissue site. A

depicts a top view of the reduced

redupadpreesuee ietpplied o e siapes sit thiough the flowiclannels of the manifold.
| b‘ﬂﬁérro%ﬁ&%s ?eaﬂu‘ég agxbeaglv%taéég W?gﬂ Aiventidh Will become apparent

deli'very~ appar at u duced pressure
withgeferange yo theplrawings ahédbhgecédsﬂcngnen thatrfollow.
reduced- pressure delivery tube; FIG 4B depicts a side
view of an alternative enbodi nent of the reduced
pr BRANEDESCGRIYFION 64 THE DRAWINGS, the reduced
pressure delivery apparatus having a dual | unen,
reduced- pressure delivery tube; FIG 5 illustrates an
e nTae parnper amﬁcmhmeﬁleio@madxis at ihefast enhudred/ing essuted in color. Copies of
livery. appar,atus of, Fl
2 1< Bk i p Ptiafion e fip MR ik provided by the
Ofﬁmmfmq&saaﬁmpsym@ttoﬁﬂmm&amﬁy feent of the present
éfﬁg eplctts aeperrsep%gt?\(reedw \riveosf‘%urgguceg plrgsesulye (?e?' Qgrryagp%gratus accordmg to

an embodlment of the present invention, the reduced pressure delivery apparatus having a

plurality of projections extending from a flexible barrier to create a plurality of flow channels;
FIG. 2 illustrates a front view of the reduced pressure delivery apparatus of FIG. 1;
FIG. 3 depicts a top view of the reduced pressure delivery apparatus of FIG. 1;
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cellular material attached to a flexible barrier
having a spine portion and a pair of w ng portions,
wo b@7aedsbul ar material having a plurality of fpEWUs2007/006652
channels; FIG 7 illustrates a front view of the
reduced pressure delivery apparatus of FIG 6; FIG 8
depicts a cross-sectional side view of the reduced
pressure delivery apparatus of FIG 7 taken at
XVIT-XVII; FIG 8BAillustrates a cross-sectional front
view of a reduced pressure delivery apparatus
ac FGdaAdllharaes wsite dieneofi thefedubed presaweiteliverg appavatus of FIG. 1, the

FI G 8B depi.cts a side,view of the reducgd pressure .. .
reduges PiFaPY* Ap{iiars AOBAERS BRPE @ AE e, feduged PR aEe Jelivery tube;

fr ¢G. ¥BRAGpRts Bsife HEMLS 4 Afesnttive aibodRhisht D RS RHUGed pressure

accordi ng tqQ_an enbodi nent of the present invention

delivssy apparaa of 51Gphithe eduged pressurs dalivsreannazatys having a dual lumen,
redubE£pHIERE deRvéyighe of a patient; FIG 10 depicts a

col or histol ogical section of a rabbit crani um show ng

naillg; 5 ilhessmtesan eplasged pargpective view afithe reduced prgpeyre delivery
app;ml%ggkg%_cpl section of a rabbit crani um show ng

I nduction of granulation tissue after application of

r edilGed dppistssauparspeictise wiew ofza redneed pressureldeliveni apparajus according to

col qQr hi.st.ql ogi cal .sect.ion, o it .c ' ' .
an cfyodind: 3 Bttt iHREO Gt ool R u SRR aving o
celluladmatediapateshed ® 4 flsxible hardet hayiig a §fife pdriionlahd atpaatofsving

a color histol ogi cal .sectjon.of rahbit .crani um
port%ﬂ%\/&k‘ﬁ ﬁelglé‘ﬁ%@f“te?%ﬁﬁ%‘fm%gﬁi%glh% ofg]lolwo%aﬂﬂelg’ppl i cation

of Hlledmﬁlﬂhﬁkt@teﬁ&%htﬁ v}iéxﬁ of ﬂlegémﬁieﬂ@i’és'surslﬁﬁlivéﬁ apppiaaisof FIG. 6;

a of Jphot ogra of, a rapbi.t craniu Vi ng t .

o TR Rl R Reiopal e P oF R TEPRGHO RSl leligry apparatus of
FIGI! 7 tdkehhaka8q1-XvIe) or phot ograph of the rabbit crani um

of FIG 14 showi ng a cal ci um phosphate scaffold

i nFdE: 86 ipstrtes Dfespectingal drnt vicyy ok3 redugrd Resreelivery apparatus

accorli@bb 88 Smboffthent ©F BRI prodd i¥hiich;t he second of the
crifical size defects;FIG 16 depicts a col or

phdilGgBRsiepists a side vigynof the redvicedpesssure deliviery ppatpivg of FIG. 8A;

t hg1aPPliigRatedd RénteElW 58 rithRSS éregsdré aSlifery bpfdriRS bccording to an

to the critical size defects; Fl 17 illustrates a
embedimgnt jof theaireseing iriventien being ysedstorapplyi a redpegst prassure tissue treatment to

I ' reduced pressure tissue treatnent, the

ab°ﬁ?§f§ﬂ8§%%a| section show ng deposition of new bone

wi tHiGn 10 depicts aciolon hobtolnglal section fof o lrabbiraniutrsshpeying naive,

a radi.ograph of the scaffold-filled, critical size
und%né?%e%tbogf’ FIG 15 follow ng six days of reduced

pr dI6uil b iluswrates atcobmthistologivabisection v e kabbjtasanismr shewyng induction of

F 9 ill t .es. di h of th
granplatopdiits siisr apphgtion o raeePl RetaRe oS reatment; o

FIG. 12 depicts a color histological section of a rabbit cranium showing deposition of

new bone following application of reduced pressure tissue treatment;

FIG. 13 illustrates a color histological section of a rabbit cranium showing deposition
of new bone following application of reduced pressure tissue treatment;

FIG. 14 depicts a color photograph of a rabbit cranium having two critical size defects
formed in the cranium;

FIG. 15 illustrates a color photograph of the rabbit cranium of FIG. 14 showing a
calcium phosphate scaffold inserted within one of the critical size defects and a stainless steel

screen overlaying the second of the critical size defects;
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foll ow ng six days of reduced pressure tissue

treatnment and twel ve weeks post surgery; FIG 20
wolerabaop front view of a reduced pressure depimes’07/006652

system according to an enbodi ment of the present

i nvention, the reduced pressure delivery system having

a mani fold delivery tube that is used to

per cut aneously insert a reduced pressure delivery

apparatus to a tissue site; FIG 2 1 illustrates an

enlarged front view of the manifold delivery tube of

Fl HGZﬂS dépliets arolof photogedph\ofitlye tabbi¢ ccamintraiofi FIG. B4 showing the

reduce ressure del.ivery a at us .havi n flexible
appliGaHOn o renaees U eF EraRRRE o e el s st o
POFIG. PNillubtrétes 2 dolde ﬁlsfdl&gxazﬂ sectlidr gRdrabbi Bianiing folbdwing reduced

the manifold delivery tube of FIG 21, the. flexible
pressyp FiFE tEABPEY, BN IBICRE Rt PaSYing HEPdinRlcpew bone within the

calciBhEptRIspRatelStdfotdy apparatus being shown in an expanded
position after having been pushed fromthe manjfo

deFIG k8 deni¢ts a radiegraph of Fhelfg@ﬁf(aldefslk‘dl FrcAl size é‘ﬁfeﬁf O%FIG 15
follo(»ﬁg%%ﬁ(hagg S?lfseld[lﬁe&jﬁjeésﬁ% Hssn¥ tle St aRd FLU@GJCE]& ﬁﬁt surgery;

cgresent I nvention, the reduced

pr EESulilldetratoea ya mﬂmﬁﬁav.spﬁfddﬁ"ﬁm eriitiralisige defegt of FIG. 15
followgé sxtxllﬁfy f reldﬁggi é‘gsﬁ% 18 RENRInY ahd BRI e @eé]&#&? Shrgery;

us to a tlssue site
r eﬂlﬁeﬂ) @cpaeis arhnml eiewdg/redpw pressurd)délivgrssistam according to an
outsi de.of the nifol d.deljv ' .
emb it 5t 8 prnl BV kasfisy itGe i Ebet R RS REER NS a manitoid
dehvaGubBlthﬁes)hs}ﬁSto Pefcucaneonsly mseft atrladuaeddmesenkemehs&grrapparatus toa
del ivery systemof FIG 23, the reduced pressure
tissug Sty ey appar at us bei ng shown outsi de of the manifold

deFIg ez VillushSeHam emaggea Ifetinf ORewOyT A8 mdfpfold@divesy tube of FIG. 20, the
menbrane in a rel axed paosit 25 illustrates a

manfplgfeliypryfubf coMaINg A REEHC @gg&rf‘e&‘amemm?f%wmﬁ flexible

bamE} $2d/éea cdilfar REEASAnRN ERedIBbdiMeR;y apparatus being
shown outsi de of the manifold dellveré)tube

t
coFEGr24 derictpn snlargRderons aiave ofihetmanitold ﬁela‘f?ng%&&m &dG. 21, the
ﬂexxgﬁﬂt il d%r@ell ltérw bf %Q§dlﬁ:eﬁ?9&gm\é'déma? abBﬁ‘ratus being shown

ressure delrvery systemo
in any expaodet! msetmrdrevméaeyn npyhed dram theamarifalf éwnvery tube;

°U%§Gdf3 ﬁfus&&%%mhi Oletl Stel JeUBLN frilitrdative gﬁws&ordmg to an

by an 1 npernea rane in an expandeé posi‘ti onFl G
emb@cﬁmbap pEthe paesfenbmtvenwcewthﬁreéuqeémxwdrepdeéls'snyrsefsmm hayapg/a manifold

delw %mtggtcg P%edntg oyl egﬁgig gﬂsgﬁ%t e{f&ce‘d el &?:m/ﬁrg ph)aratus toa

uce pressure Ivery system
tlssua sma,rthé oédilcddebresmy delinery bpparanus bamgGhbwn outside of the mamfold

. per cyt aneous| ert .a redu ssur.e del iver
deli a?ﬁ’bﬁ'}%gt&lwg c?'b“é“f 'gfpte'éme%:qie em ueed"Brest ﬁessgd position;
deFIGe24 degipr ba}m vw ofjthe hedmw p‘r'esmfe defivérpaystemidf FIG. 23, the
de|ivery tube but cons raln r meahl .
rodufhpieate AEeR) Sbpi e pudg howR tnBie/Tae FRdof defiygpy tbe but
constiaRi¢d By ah ihfRHEE4blPHR a4 iflelrelged positiérem accor di ng
to_an enmbodi nent of the frtgsent i nvent i og
FIG. 25 illustrates a front view of the reduced pressure delivery system of FIG. 23, the
reduced pressure delivery apparatus being shown outside of the manifold delivery tube but
constrained by an impermeable membrane in an expanded position;
FIG. 25A illustrates a front view of the reduced pressure delivery system of FIG. 23,
the reduced pressure delivery apparatus being shown outside of the manifold delivery tube but

surrounded by an impermeable membrane in an expanded position

4
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FIG 27 illustrates a front view of a reduced pressure
delivery system according to an enbodi nent of the
wOb@®SANs94 nvention, the reduced pressure deli VEEHUS2007/006652
system having a manifold delivery tube that is used to
per cut aneously inject a reduced pressure delivery
apparatus to a tissue site; FIG 27A illustrates a
front view of a reduced pressure delivery system
according to an enbodi ment of the present invention,
t he reduced pressure delivery system having a manifold
degiG!.eZdQ/detplikhe atffoat viesv ofxetdbcedyressuteadedives) systbad accerding to an
reduce ressure deljvery apparatus to, an i nperneabl e .
emborimshLoshp assePuention. e FoIced Pesspure defivery Sysigm aviag a manifold
delivery Wit & hisedfto peftidnesusdf indékiaRédiced ipPds@re deH&9 Gpparatus to a
. pressure tissue treatpent to a tjssue site according .
tissug gitey AherrdyerchRIFEsUSE deliery, RRAEMES PF1DE SR WM outsidg of Ske manifold
delivehy Bt baf Eshstrairle@ Wy @AdiipeRhcaBld BEMBEANE hatitgid I8¢ §441NT
a‘reduced pressure’tissue treatnent to a tissue site
acEKs.B6dydepictar feoms vifwreha regucedhprepyuse delivern sstem gecording to an
embfd&g‘eng’gf tﬂ@ g&&%ﬁt iﬂvg tfOH: chart of a et hod of
adm ni stering a reduced pressure tissue treatnent to a
t i EKa2 Killustrates a fvnhyiewofareduded piressnte deliveryesypteasangprding to an
i hvent i on: Fl llustr - .
embogFRBLO e pifht Bbeiony B BAEE Brdss B LHIOLY Prcfh having 2 manifold
delivierembewindt i used tbipssutansousty ajed adediged pressuredebuénympparatus to a
of. the present invention; FIG 32 depicts a
§P%s- sectional front view of a reduced pressure
deFiGa7A Hhpaars aSrat viewdofgredacalpressnedidetivety syfsteniaccording to an
.esent _invention, the reduced,pressurg.deliver . .
emblliEAL ! 166 PREETLIPEN P TRUFEH RESPUC Sy sySteth having 2 manifold
deliviehpfubk ithat i9hsdd 16 \Wefdubmeshsty feliveraRédticed peesk@d deHdery apparatus to an
. pressure to an area of bone syrrounding the hip
impesmgable sagmabrane ppsitianed gt gdispug Bte: o cr oss- sect i onal

frofg. 24 Wi&k atifv Bt S LHEMBE 0F a@hiridtetingdd r&iiétd Pre8sure tissue
second plurality of flow channels for delivering a

treatpient i@ & éssup site pecerding torrembediBgRbP e PrRSCRY igvention;
]Pr REG PRSItk Ca R0 R dHaSménbd Bradhfisterdlg é‘re@g&mﬂressure tissue

or repairing a joint of a patient using reduced,
treatmepttous tessue sie acqordiag frean embedimenhef the prsertipyentioaht

of Fi@%d’&{ﬁ&@a fiJW gﬁgr{ &th EE@Pd §$ Flg.\g%ggtgﬁg% §¥edhced pressure tissue

cross-sectional front view essure

treatoheht e Yssappiie ataesding twaniembodimeahokthb pisertinveritionhe
pr %f@n%l flpusvg%é g@lov} &1%.11" %uxﬁ 0 rbf g&tﬂ{r&stgx%laéey fddliced pressure tissue
apparatus 1 ncluding a or(fhope I'c Trxation device

treatheut toga tsspé sit@bedoydiog td aroembbdimest of the presppt invergion;

re e ressure to _an area of. bone adj acent the, .
or FREpARRE darotiseRRviL BBoRie 8 ARk pRlsglol Getivery appararas
accoeding o aiceinbodialent bHthe présent iavertiva, dretradyxediptessuveatelivery apparatus
. evice. of FLG. 35 .havi S nd plurallt f. 11 ow,
inchidi A EIPPTPhetiE hPUBE PRI E Y ) SPHEL Apedpriing g fifuced pressure
to arfale @ 6£B6nd dierowntingihe hip grosthdsign devi ce;
FIG. 33 illustrates a cross-sectional front view of the hip prosthesis of FIG. 32 having a

tissu

second plurality of flow channels for delivering a fluid to the area of bone surrounding the hip
prosthesis;
FIG. 34 depicts a flow chart of a method for repairing a joint of a patient using reduced

pressure tissue treatment according to an embodiment of the present invention;



10

15

20

25

30

FIG 37 illustrates a flow chart of a nmethod for
healing a bone defect of a bone using reduced pressure
wo b@suessbs eat ment accordi ng to an enbodi nent obCt/082007/006652
present invention; FIG 38 depicts a flow chart of a
nmet hod of adm nistering a reduced pressure tissue
treatnent to a tissue site according to an enbodi nent
of the present invention; and FIG 39 illustrates a
flow chart of a method of adm nistering a reduced
pressure tissue treatnment to a tissue site according
t o Fi@. 35ilhiirates cufss{sh@iqmabﬁremt viewwéptredueed praSSure419lindy apparatus

accog@ﬁg gé?r\égébfymw e}é& Pres n’B{ %@ﬁétﬁc{q\ eergﬁweﬁ rpqgs])sh%/ e&e\ﬁvery apparatus
includivea bithopedid ﬁxﬁt&dim@cqﬁw pluetdity uéﬂyws:jnammis forapplying a

rimary manifol d that,.incl es a
reduged prSaTaL Fyamersa okhper fUnthobde cxnRredit Bttt fices, of
apeIGUsEdepitts ahRodsl sRution a8 foat {nedef@“e oﬁﬂoﬁiﬁnd ﬁ)kdlﬁ)hrdtklﬁse of FIG. 35
per spective and top cross-sect.ional fﬁ\é\s of a red ce

hawpg assepnd Rieqail%qaﬂ/ﬂ%\y shanhelcios Aeliveging @ ThHd s Arsaft begre adjacent

g&lgsfg{réhohagﬁggl on, the reduced pressure delivery
emhaving a primary manifold that is integrally

c 0 M@c%dlus'gat&s aémwfeas@eﬁ@dd@q hepling atbgpe ¢ efﬂF@f abone using

L

t 0 FiGb3hdepicts suftove chart obmheriod, of@ﬂmmulst@sng atre@cad pressure tissue
treatPie h? R g Jugsue sﬁ ?{ ?9 H% %&bR{sﬁ?ﬁ‘[ﬂ E)Fthg.?rés\ég{ 1¥1v§1¥n¢’ e ghd
aving a valv y connec ond con
ac FoGd3n ghtstrama aeﬂm\ochamoﬁ a methol e@f pdmgesteringa eﬂtuceqlq pressure tissue

DETA| LE | PTI THE, PREFER

treatpedt Joot TR RS BEAFPBA BB EMPPRFITh o fhe FHE R L enicth
emMrogs e 8 depiet edrivisai¢ss obdlredhced ﬁressaﬁmdnmaryysysg:m according to an
dr awi ng§ that forma, art h

d
embgdiggnt t MVF% 1. 17 t5fu g%&’f’ it ’éfF’é'r Sry&fm ¥ having a primary
manSoROGhNBBIuded & flekibid whll SufreRim cF’ Pprifayy NewIpasigt afd a plurality of

These enbodj nents are described in sufficient detail
aperfysesinghe fexiblswallyi | 1 ed in the art to practice

t h?‘lﬁge@ 150 ﬁlluﬁ'&g: ﬂ)érsﬁe%tlU@Qﬁf ﬁ)bQ:%’ssIs%@ﬁoxﬁl bi%’bvs of a reduced pressure

enbodi ments may be utilized and that | ogical
delivary gystemaccorgingafhcabodimentiof thapreseaxﬁ inveptien.thg reduced pressure
den\gér;leggsgé,g RYindS RS ARl (i RAldRll S {tB@ 15 Phddubed pressure
deh\rmedsary to enable those skilled in the art to

[ e
i 5 dbplEaherieL R vielFos 165 BBl e BFFHGS. 0;50 being
appli'ddavftlmhlsewndgrychamfcblddo ddooe tiptuesiteiand t heref ore, not
a.l in f .

or E38n37 g ualts B0 bl 373 r0 A ot STy v having o
valve Iﬂmdts coﬁnectmbtﬂ m;:mchcortdnﬁ at:ecrrduigetb asteorbedinént iof ghespresent
. ving the properties of an elastoner. The term
mveng?%storrer refers generally to a polyneric material

that has rubber-1ike properties.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In the following detailed description of the preferred embodiments, reference is made
to the accompanying drawings that form a part hereof, and in which is shown by way of
illustration specific preferred embodiments in which the invention may be practiced. These

embodiments are described in sufficient detail to enable those skilled in the art to practice the
6
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More specifically, nost elastonmers have el ongation
rates greater than 100% and a significant anount of
wo eshiagpece. The resilience of a material ref epsT/iI200M606652

material's ability to recover froman elastic
def ormati on. Exanples of elastonmers may include, but
are not limted to, natural rubbers, polyisoprene,
styrene but adi ene rubber, chl oroprene rubber,
pol ybut adi ene, nitrile rubber, butyl rubber, ethylene
propyl ene rubber, ethyl ene propyl ene di ene nononer,

inverftitnOambitli§ aREIradod thay 6they trabedimpatsyaay bé diilizedindrthat logical
ol yur et hane, and siligcqne used h

struchieplegiephamcnl a1t oot hogieal CheER g1 Ppade,iip departing from

the spiPit Br QPR O invextidr. EREavoiEUaE! ABEhé@s$iRy &Y értble bS: skilled in the
ypicall'y flexible, but reference to flexible

art wrma@rqeathg inyentipn, the descHBtiom Bax Ot Ferain nfprmatigndnoxm to those
skxlle?lelkx n 'IthQ fOdWing | R &k 18I BESriptibA i) Merélord, A8t {oWeBaken in a limiting

eX| in connection with a material or reduced
sensq@ae@m@one of therpresgppimventien istefined pnly byrihe ppreadeq elaims.

DCRE LA Mork i Blelelnd “4RGoRBHE! infonshaild bk bro e Qb Blastomer.

or close an ue'site
The teraifplastoner? reftbe»g'ebd:xallnm a pelyoferu mataualgbathae sehhee-like properties.

e e A o B S s R K oo i

amomﬁ iof rexilicdice! Mhe besiléenca vf a gxaitdfrml dﬁbsctb théTinatetrial’ smbility to recover

ol T s SETS6 E, By 8l iite o

naturdBiudbe ] pollyib@bwﬁbmﬂ@ué b@tiché mﬁbeel thbrggdeﬁe n(hblei‘, @otibutadiene,
ed here

and fo e te abI .
N S M Sihylerit PeRRyLent gigge monomer,
chlordb@fdnatéd psly &l ?leﬁé‘ %ﬁﬁﬂﬂﬁiérﬁbb&ﬂﬁ&yﬂfeﬁ%@%@woms

transm ssion of either liguids or gas. |nperneabilj
medks p&ed herging thertesma F‘ﬂe@b@owﬁgs t°§né>é>16§t opmaterighthat is ‘able to be bent

or ﬂ&%ﬂb m?&néﬁ@ﬁla%ﬁbr £8 byl fiexiB18out FABRALS & AkiBk materials
Iquids, while allow ng gé é&s to transmt through the
&

herexnmsaz aplnecyssatily Lmitimaerighsalsriomtonenly glasiomern el he wigi of the term
“ﬂexﬁﬁlg’hfn &%@f%@tﬁ REnATBNal r %dée& BriiGGe td@ﬁvérs' %g:ﬁépaﬁﬁ loP fhe present

or only certal I quids. The usé

mvemmehlemble/rm%wethe imaterisl’spbity te eonfppn jo ehelpsely, match the shape of a

L T e R
treat adoae dafect may atlowahe epparatusitoche weapped or foldddearonsd the portion of the

(GWIR) ., The.term "mani f ol d" as used herein generally
boner}gfvg'r%th?getfcgubst ance or structure that is provided to

as?S’hs ten"nl’f ﬂa.ﬁcﬂi f asi ugd herbite gehepal Bsefisre td @ gaiex liquid,ibmg may also include

nDV| fluids.froma tissye Slt A
any er: flo) t? %m’t 3 lyclluﬁgﬂgdadlg gotalx t 53 <8 OIPF d foatns.
ChThe edrfn ‘GinppihéudieSastuded herein genkrillyasfeecioatie bbility of a membrane,
[ f fluids provided. to nmoyv,ed

i nprove dj strlbutlon n
covef, Bt PeotiFsubaangs Llacicorsion the ansmission of cites faids or gas.
Impe?eABility Ra¢l e MBYd td&fdﬂ@@cﬂdrh @Héets, oot infointseNdsQRA are resistant to
t hat _ have structural el ement s arranged fo forn1f|ow

the W?HHHFF&OS‘ ofdiguids) while glenvnggasedtodpasmudhiough the mempeng. While an
nnpetdn§§t5l€ nehbrafd b ?%e mﬁfh #i dgmumé $nerfthte AAY siRAYRedttihe

i nclude or cure to include flow )
transmission rate of all or only certain liquids. The use of the term “impermeable” is not meant

to imply that an impermeable membrane is above or below any particular industry standard
measurement for impermeability, such as a particular value of water vapor transfer rate
(WVTR).
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channels. The term "reduced pressure” as used herein
generally refers to a pressure | ess than the anbi ent
wEL@saogses at a tissue site that is being subj eptBUS1007/006652
treatnment. In nost cases, this reduced pressure wll
be |l ess than the atnospheric pressure at which the
patient is located. Alternatively, the reduced
pressure nay be |l ess than a hydrostatic pressure of
tissue at the tissue site Al t hough the ternms "vacuunt
and "negative pressure"” may be used to describe the
pr @he term ‘anmhfcﬂdl” apuseddetdin gmramx wfers e a aehstarice or structure that is
ure a i.ed to,th tlssu
provBled 35 iR PP e S et Ay To b oY Mg, or removing fuids from
a tisaiesie] A ﬁidnjtblﬂhyp\cﬁlmiﬁchi&:s u@mrallmtly dﬂﬂﬂmcehhnpelsm pathways that are

may initiall e te fl t he,t
intergodngets o ppa e ciarierian ofLiien i b 284 iRy B e area of
tissud bl thé thahifs Rl ExGinifle PP asi€dles miak fmdlﬁfd withoutdithietibn devices

ressure, the flow may subsid and t
that avecsmictiplelements Arpdest Rdarm M atl@‘é%am such as open-cell
foan, PakaR tRue é’(ﬂie'éﬁ§n50fan@ lxﬁﬁﬁkﬂfgélss&ﬂ! ﬁdmb%a&lutbl@deﬁoxga@em include flow
pressures. The term "scaf as used herein refers
Chamelsa subst ance or structure used to enhance or pronote

s c a ? rt% &}eﬁﬁceﬁedréﬁ%rﬁgﬂ% Qed RGeinQP Bl Pefdfs tbiaSprE&uredess than the

i's typica hree di nmensi ohal porous
ambignt pressure at Htissuesie ﬂwéss being nvpitlesttei fogreagaeit. dn sk cases, this

redug%@n%x%ggféé %ﬂ bg’f%/sF Y | tﬂg ldﬂ'ﬁ&jsp Pregﬁﬁé Sfjwﬁic}xtﬁne dtient 1s located.

or ot rrents
Attenmnpelynﬂteeedmieﬂ pgessutehnaﬁbs baf ﬂmh@ hydyostatic gessupesofitissue at the

t15511ﬁ gﬂg] %l\‘?xgu@aﬁf or da‘nv%glét\érmn% gaé hge %Ppg gre?&rE’sm e’ SQ(? {jo describe the

ST ssue rea
preséute applicbtaahstissue sike,ahé actoml’ ;trbsmxteapplhhé to 4 nssmtdsxte may be
rein refers,to a wound glf,y def ect .l acat ed
g

n_or
signifjcapiiy lesh han; the BressuTh BPTRRINGASRTEHE 1 HEQBRICteYchERe Reduced
preséiré g0 inRRIIY QR BerateSHuia floWECthe tibesmdahe ArRH b theltissaeisite. As the

dermal tissue, vascul ar tissue, connecttv&nm{ ‘g
hydrogtatic prrsaure pEtG ihe tigjue syt appiRaches thr.disup peessure, the flow

mayShb§ide, M tﬁé’fédh@éd preffike {sQhéd RAMtAhedNYnlekSSthErWiB@ Indicated, values
are not necessarily wounded or defective, but are

of pessire sigtedrheseiniare gRgedressiress desired to add or pronote
theng O RcaffoRrP s k&' Rdrednl r%?é:'@to £ QlbsRNeHY fruchfi W&o enhance or

pressure tilssue treatnment nay be used in certain

promots sheegromal of cellsandiprabirifarmetion of tls%lee A seaffoldhs typically a three

dim E%gfg&%ﬂggg?rlng t&ﬁﬁ?é%sé&m@? a re @%gug}eggzsﬁyﬂﬂdrnaybe

infustel withyropatedpittaton somorised efceliargrovthifaetors, ae othedinntyients to promote
cell %{Lex {J:‘t&ggdoa?l}o?dsm%' B& gg?]d)&seéﬁ)%fblﬁ‘ﬁﬁ '&Eéo‘%ﬁ | on %gﬂ% e?nCPodtments

arrier aving a spine por
descpubed hetfexmtornghmmstar veduc2d 9resEae isswertgeapoentitora tsEe $ite.

I onedtb %lﬂgn %f P2 d %irgm ?’e{g 9f ?]gvho?%& §f ggfgﬁtol Eatf%] on or within
any ﬁ?ﬁlel hxaludifeg/btﬁrnoﬁﬁ;tutedtto Glenﬁ midsuel &?]lﬁﬁid tissué, amgiicle tifsue, neural tissue,
11. .Al t.hou Lhe s e portion 21
derrl isB. Sateier 1959 GAReEHV Aebeb oy B JEORS! o igapnt. The term
“tisshibl Gt MAY farfifer\Wefét b kad fanyl tRGuddBaE A0 Mdt ﬂé&ssaS]lﬁWéahded or

the spine portjon 215 nmay.also .be offset as
defeptiye, dut atedpsteaq arpasan whigh it 1s desired to add or promote the growth of addmonal

tissue. For example, reduced pressure tissue treatment may be used in certain tissue areas to

grow additional tissue that may be harvested and transplanted to another tissue location.
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resulting in one of the wing portions 219 being w der

than the other wing portion 219. The extra w dth of
woB®7Qbesbhe W ng portions 219 may be parti cul apdpus2007/006652

useful if the wing manifold 2 11 is being used in

connection wi th bone regeneration or healing and the

wi der wing manifold 2 11 is to be wapped around

fixation hardware attached to the bone. The flexible

barrier 213 is preferably forned by an el astoneric

material such as a silicone polymer. An exanple of a

SUR¢&fRfigy & FIGSO1e5 rao‘eghmed plresshnediehvéﬂ[apﬁ@rhﬁls or wing manifold 211

TR i e e A —

spind ﬁcﬁ‘ﬁbﬁ’ hes RAd hipair of %n% pﬂhﬁnbelﬁla%clf winp poniow R b®is positioned along
bi oconpati ble, flexib

e material. The Xi bl e barrl r
oppoSieSidrtetibe Shine PERIAN 21 ok SRIPOROFLIPR, aﬁ Torms 203 el 223

that Iﬁw of HHa§Riok Ekténd ﬁleté?ﬁré leg¥ihldrehdding @ani#did-21Th @dthough the spine
hi ckneSs of the flexible barrier 213 encasjng t

pornon 3X$ may Usertrally Jozatedhop the wirgmapifoldi2d laﬁuefejshaéthe “Width of the wing
pomg%ne pél {l{éas?n{egﬁ;m&{‘ﬁg“ﬁ) Yia 3 Hécﬁ'ﬁ’s'ep&sﬂl%g-t%ted fn BIGS. 1-5,

ed to ormthe | exi bl e barri er
resulfiag in anesofuhccmag adftions 249 heipgavider than theeatherovigiggortion 219. The

e AL A B S oA e i

211 isbeMgaised Te cdsmmlc'ogn with bbhe régeemiahbe obhedlinggnd 2fe wider wing manifold

erab made [ br|c such as
21”% Ei A 6hs er"rla‘?’fﬁ ‘{:{.ﬁ%%)&%é . hcfﬁtéthleab 6. Arizona.
Howny €lexibldBartibeXi bis@rdifamlbly@rﬂad by aulethshnnermiaatferiaknuch asa

) ati bl | exi hl terial that,.i b

eGP e R ke A b E oD bRl Bl

manaéthrey b}zﬂﬁsxl Pasteiol e of Carpinteris)Oatifvinia, If shoulibbe noted, however,
flexible barrier 213 is rra%froma{)gltabl str

that thg flexfble baries 247 6715 IbE AAeiFam 5 9thes hiogompAGhlp flgtible material.
The hExxbﬁz Wrﬂétei 1echchfidta fﬁ’!x‘iths baélﬁﬁg ﬁt’ﬁﬂiabh&is@%@hgﬁrana%abxhty to the

the fl exi ble backin I nperneable to i

i ds
ﬂexxhlerbarmrdzlée Hehe thickaess ﬁheaﬂ@@blﬁmlzy‘ epgasing the Tlexiblé backing 227
may fble %95 B hl |:ﬂ %:31;121 FRChL A hak irPttle Q’Lﬁ% ?ﬁf‘tfdng n131 :13f zf'ﬁﬁcone polymer

ernea ulds, air, ases.
is usedl ’emfomndhb @mb@ bmsr 2 afsilisrng aéhetsa@mmgalacz be nagd ta| as@ bonding

with % )ﬂﬁfert#l%icﬁ% i2|’70 MW@ BPQ E}lllf%oﬂ@&ﬁ{eklgg gg&?gﬁflgg\? %ED 1011,

ave atrent's
also sald bngmshbTecénxiubgcbsp ﬂbssﬂscxéaldbdtqlomg 32 7ayspacfarably madd from a polyester

o S DM LR B EHE e,

ﬂexxhlubaphingglzy(mbhﬂd:bamiadie frB‘ﬁiﬂény'lecqr@amb&r iflexibleemdtenial/that is capable

e A T T N T pa——

the f&kﬁ)lﬂ Bdrrieh 218 liinatid Fomeciuitalyxtrongaiyatérial} the flexible Backing 227 could
b a.scaffold for new cell-growth, or a scaffold nmateri al
e omiltedye ysed in conjunction with the flexible barrier

é 18 1§E|£l=.féﬂr@d<?if%i lel(tjm(ﬂkd n@cxiel%aho:rm?mgm fiedibleackih 227 be
. ui ta e _SCa Q teria I NCl ude t hoyt . .
imparmeablg o HiAuids A1k anhoPes ER¥ea« @y aliematixglynbo Ltﬁ? g@'etble backing 227 and

the tféiitélle b 21Y ndRAd inRRrmEMOREG8s, aft] alf HRES
ograft materials. Preferabl t he scaff ol rmterlal
The flexible barrier 213 and flexible backing 227 may also be constructed from
bioresorbable materials that do not have to be removed from a patient’s body following use of
the reduced pressure delivery apparatus 211. Suitable bioresorbable materials may include,

without limitation, a polymeric blend of polylactic acid (PLA) and polyglycolic acid (PGA).
9
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will have a high void-fraction (i.e. a high content of
air). In one enbodinent the flexible backing 227 may
wheooadbessi vel y attached to a surface of the flexi/ok®o7/006652
barrier 213. If a silicone polyner is used to formthe
flexible barrier 213, a silicone adhesive may al so be
used to attach the flexible backing 227 to the
flexible barrier 213. Wile an adhesive is the
preferred nmet hod of attachment when the flexible
backi ng 227 is surface bonded to the flexible barrier
The ﬁdl?meﬁa yalesﬁdlrﬁabélm aichaiehwithniut henitation pelhydarbdhates,| pokyfoimarates, and

coprbh RS S 20 5 sRhE 5 7  srv s
scaﬁ‘bfdllefof- gewdeillgrbaﬂt ofh sle"a]ffor:d ]i’ﬁﬁerﬁil magchlteu wod gzgdnmmuohawm the
cylindrica rical, spheri cal ,. cube
flexigletharrics i end Hexjhig Backing, £21 @ reomol GellsgFp i, Stkable gy ffold
mateBAPISE idcPie? 3dthbat FiMitatich, AR v bhesphlte, Ed1RiBeh, L AIPGK, coral

associ at ed with the side of the flexible backlng 213
hydrexy apatites, @axbom*@ﬁ et prasassed gllogral materiale Breferablyn the scaffold material

will BRGH fgh oRRfhdifodl GE. Phihe6hieilofals), | S not even

reqU|r ave t e Sa shape or size as ot her
pr bj membcsil@sm the flexibie backing %%qne:c be adhesivzly atached to a surface of

the dégﬁ;léj gﬁ'ﬂ%{ ?)f;f:].d{}"r?e n@f nglntn%qg \Aﬂztd o eac eaﬂ\gnﬁlb%gﬁler 213, a silicone

nsequen roj ection
adhegigd maytémjbe wgedto atteclfﬂheﬂebibée baokings22 70 ﬂgmlwmer 213. While

I
“B‘FS V& é%/Tho s s&ﬁggd H{%hltﬁoodg acene n?ﬁth%e%rtgjé g%;t‘ﬁ%en sgcf‘opf 227 is surface
bond‘eﬂ ¢o tHecflaxtible bamrier 2438, shiy3uitnelatacschangit mixgyl betysedf f | ow

o SPe Befipfecba e etts PpRESRY oR BtiediF8 25 Stending from the wing

portx&ﬁémmiom aishrdicd of tha flexidlel bagpien 18. bﬂferprefecﬁdlﬁ 231hmay be)mylindrical,

npels 233 cre d bet n the ecti ns 231 ar
spheah hepisghaifat SERT VS ARLETERS AP, TrIahg ol o Syae Baffon of cach
prme%ﬂ@ﬁ PBY iPi 4 dﬁﬁn@ﬂﬂfe@éﬂt itlhSthe plan8RysobRitedSWith i $idé 6f the flexible
he size and flow characteristics of the fl ow chanpn

backig2 1 o i (e Ripestonse2 Heate plirghey oty reepsd, a paricufar projection

231 Rk LV AN Guiréd 10 vk M6 SikdidiaBe 6PAROEY otReBpradfidtibas 231; in fact, the
attached to the flexible barrler 213 as illustrated in

promx@s 231 may inddwdpandpmsiy of diferepbihppeyapd gzes. fpseruently, the

f I r
s B URIEEL gk L A e 205 ouid vy, o

may alspdehwmiforn aamns the, plurality jo peojertions 831.213 and t he

b BB rifoyecions 3, A PR SRR ALSGRUNSR Blurgity of low

st al or| 243 at a dista .
chanpéls238 bbt}mnthprOTmon&bmlhmjdwomgﬂ angred iniforrh shape and size

ot 43 15 S P2 S5 i ) Bl s

the gwjeétmm;kﬁw qwsmhlamkyednﬁmmh Vdrationhin the size shapé.fand spadag of the

projeifci’llﬁgé: gﬁ gglayﬁ)g ug?%g'g efl?erglh asﬁ% 2@32@%\9 ngﬁrtal&gnst? s%fttl!iled Jf’lg\glchannels 233.

24 A tedugrdepressui delmecbenﬂble 124btis pasitiared ovighin |the a-bame channel 223 and

s oA B B8 o PN 5, o8 SRR atver

tube QM 1 td(ijhﬁ/ Ee;ﬁt&clﬂékﬂ.solmlt? the fll@clblblbfm;]ze 2233: tryfladible backing 227, or the
roun the e ti.c S e t he {ce 243 ]
tube 2] RaudLes aagher o e iln agrice 20 hand i Fexible hapking 227. The

reduéeiBpleQéuie delpRirvaste 2N anfluaéLLdisRAN6rifeel243 at a distal end of the tube 241.
The tube 241 may be positioned such that the distal orifice 243 is located at any point along the

arcuate channel 223, but the tube 241 is preferably positioned such that the distal orifice 243 is
10
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The reduced-pressure delivery tube 241 is preferably
made from paral yne-coated silicone or urethane.
wdleweNegses any nedi cal - grade tubing material mayches88606652
to construct the reduced-pressure delivery tube 241 .
O her coatings that may coat the tube include heparin,
anti-coagul ants, anti-fibrinogens, anti-adherents,
anti -t hronbi nogens, and hydrophilic coatings. In one
enbodi nent, the reduced-pressure delivery tube 241 may
al so i nclude vent openings, or vent orifices 251
locatpd approgirnstey midwayratongetia dangifndomb Lengthchﬂ thtv ercy\atb «hennel 223. The

. 241 _as ther_an.,alternati.ve to t
distaf riice ABhIRRERRL) TGe OHER O5ve] Banaoty it Hifcuee 241 alons a
plané {Hatf BasiRentdduesh hoTINEHCED) aégrb@tm&ﬁm&agﬁudmal axis of the tube 241.
reduced- pressure_deliver

Whilerthmpgfige 243mayglsorhedq %@géé% shana ‘iﬁhé}els/ ofif24iporeases fluid

comiiaNicBBo® Rthith@ N6 hhAmds @Zﬂ FormeRBetwedh thé Ffd"&txons 231.
' ongi tudi nal |ength of the arcuate channe % as

sh¥lp reduced-pessure gelivary sphecd4lais prafeipbhampade frﬁ@st?aﬁﬂmeoated
snlnccﬁ-ko&q“f:ﬁl%é@ nﬁﬁv@véroﬁg} b 5]3%' {%@Hﬁﬁl{k ﬁﬁtehaﬁmﬁil HEA5& to construct the

oSI t'1 on e
redumidpm;esjnp deléeny e:b@e%l v énhen qsvbenmabmen pD%tsﬂlQ be dpalidecheparin,

antl-céo ants a.nﬁ-l}ﬁ)rﬁlr 1S, gxht? ?ﬁl@#@l&tf,ﬁﬁ%‘-tg}%ﬁb arR{ l!l)tdr&ﬁ'uhc coatings.

nmay’be cappe fcation
beinmemnermbadimebt t}ﬁfltbdacud-px’ﬁmﬁd dwhwlwtubel%l 21%' alscimchide vent

t hr ough the_.ve 0 The, r .
operiis Pt BETAIER b B SRS EA) fe 201 s i
an altdyhatiste ta the distabatified4Dbr infaaldtttd@neto&kﬂé.dlsfﬁh erifico24 3wl further increase

orifice 255 js conflg% ed,to nate

Auicoimm Rl e e SRS rat e sl s horbng flow channels
233. dFﬁ@tddub&i—ﬁiﬂsyuré Geliveire hﬁb@%lhﬂaﬂ&poﬁnon@ﬂ@ong only a portion of the

duced- pressure deliyvery 41 il te
longyeydigal Igogth of the afrpets Chwh%*é‘g s‘ﬂﬁér L5 aﬁ@l.tﬁm%ﬂvely may be
positisiaa06HPhe 2aflre IbhgihflinA I&rigoh 6f th@%\“&iﬁ@! chahfé] 223€ If posmoned such
reduced-pressure dellver tube 241 to include nmultip

that mmedtmwsw #llcrem tupg hoeqm&szt;qemup &@t%?%@euarpuate channel
223, Ellxeeﬂlségggﬁ 'b‘é Jd%‘éh ahfiﬁlx éaﬁéﬁ between the tube
["'unen an a 5771 use al

C 0] n u nen
241 andihe ﬂqybehqgmokm?éépcsmp ghrangh thetveot openingsi 2;51

CO ur e&g‘@#@figee f}ﬁgé’%ﬂ%k gﬂldgg #)F@umal orifice 255 ata

proxuhalrmaell osf tﬂeﬁxbe R4i. dhe mrhemat orifices25 Soi cohﬁgu;tad\lo matepwith a reduced-

be 261 used nlc t
presqufe S, i PESTed i rilee Ao YD L (e PE NFTG g, The
redueddpgssure délivesy tiberddl il6Sratedhin FHEGSodeB, Miyand 3Gocindss dndy a single
used to intr

lumeﬁ,] Qr PASFRA%FYAY, 3&% elf B ;)[08?5% écl)\iyevelr tfs){ € reglé%eg Spress%'r‘?’ee’dehvery tube 241
to malihtlb badtipleilaineag@ich s aanhl Miealtubgsit Klusestbd igFIGU4B. The dual

PR P G e 34 28 F SRS B85 T 8554 st tumen
tube %\ﬁﬁ@ﬂ&@ﬁmﬂ pdthd @fﬂllfuldlcdguﬁlﬁuédﬁﬁnfﬁeﬁ%&hﬁﬂ ﬁfr:]HXSmal end of the reduced-
t.hrough separ at.e uid. co cation pat
pressuge; g elemsmes& lcangdhe ﬂewh@mr}guﬁ%i/ koz efSﬁ“BH‘iedé‘G uif pfithe dual lumen
tube @B‘i Endy B udedQo LHHH RS mnREfi&itiohMatwéenl the FduEtdpredire Source and the
hori zontal divider 271 separates the first and second

flowichparals 283 alopg theofirst anancéfile éalememe@éﬁvabq visd to introduce
a flufPrb thé BOW dHaRfels B33 Nen LR mh&'ﬂ?@ilt@@% air or other gases, antibacterial

agents, antiviral agents, cell-growth promotion agents, irrigation fluids, chemically active

fluids, or any other fluid. If it is desired to introduce multiple fluids to the flow channels 233
11
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bei ng positioned above the second | unen 265. The
relative position of the first and second | unens 263,
w@th7megoary, dependi ng on how fluid comruni cedT/082008006652
provi ded between the |unmens 263, 265 and the flow
channel s 233. For exanple, when the first lumen 263 is
positioned as illustrated in FIG 4B, vent openings
simlar to vent openings 251 nmay be provided to allow
conmuni cation with the flow channels 233. Wen the
second lunmen 263 is positioned as illustrated in FIG
throudB, sepdratesfiid ROmimurtcatidf patiBya cedovedipreatuee delivery intbefthaybe provided
channel s 233 through a distal orifice simlar to
with gpore thandworlugens 13 ™ Al ternatively, the multiple | umens

of Refen@sI s8It tOF EF’ 511H Q Hoeilzbmal JivideP27 L sepathtéthe first and second
posi ti oned side side with a vertlcal di vi der

lumegg B3 A45Rf the ée%%asessw dekivery thhe£6 1 cEsgpliingdn the figslugnen 263
bexn%ﬁ@ﬁﬁ@ﬁerd sﬁ)%'vk: YhedecSRtfitinttnl 265 l’ItheSrQQleéj pbOS1iGPBAME rﬁrstteﬁhd second

person having ordinary s kiil inthe art that the
lumeps 363.s265rmay vanyddepsndingtongovh Buisk comrpricatinmis previd¢dbbetween the

lume®g §|s§’ ﬁgﬁ}%ﬁﬂgﬁo?ﬁ&%ﬁ? 283 n#@ﬁeﬁ{a{l}%ﬁﬁ,%ﬁ&%g Rl Y64en 263 is

incC roviding a unen tube as
posititaedras idubtabdia FIG 4B vextt opedipgs simileptorndat dperengss2 if may be

ol TR B0 T, B e B g e 26
posititsriedGs Sl@tmfatﬁdein RlGaﬂBambedcdtﬂhemewﬁh n&!yl’t@hﬁnﬂhcate wnh the flow

cran o = g B BB A5 Y 2 i

lumesb 3 B et Fucdd-Ppresbi® dRAVES tHSY Edudd be pbsitibiyed Jidd blyilﬁde with a vertical
mul tiple arcuate channel s 223, e for each tube.

divider senagating e jupens. gf the VRt Cavibpe azan yopeentrigally pr goaxially.
t 01 AR6QABAPpareftd 4 PérSort HRESs orihafy NI iR tRY arfithat the provision of
reduced- pressure delivery apparatus havin

mdemxglaefemm @isfiuid somanynjeatipnicapld t@eaﬁa?rapbslnegdwawnhﬁr gf different
way dh‘fcﬁfm i B8 Ho&uﬂgé Qﬁﬁ QuinBn 'ﬁﬁfeeas %Eéﬂﬂed Qﬁb?é"’ Mt&ﬂanvely,

eereneto errlngto -8, a reduced
mdepm@ssmaehsj@ﬂ ﬁluud wymppmmousnaydre mpwgledrbmattecldns apingle lumen tube to

oS b BP0 PSS R Bt

1ume3ﬁ5 and a pair of wing portions 319. Each wi ng portion

03| |oned al on osite sides.af.fhe spine.
ol eBaradabtitE el RPBRE Potees 8o g 1 uid KipRBatEion o the low
chanﬁhlaIIBBJ the gﬁmb lpottidreg1 mamlmtmempmcmﬂmmhrsan, one for each

tube tp{]%x%fglygtue o n% chgmqlg}zs 2}8 A h hq,ﬁ:tgg%n?fgiapeemultiple tubes.

An e&mpteocifch l%allceii ssub@lielivegy @pam@i hévh@g WrdthcedpidsOuts delivery tube
319 is equal i ne _portiaon 315 also o)

e s
sepagaie Frpm i Rk deveTy Bhess digeugsed,ip gmore idﬁfgl ibgloypai re&aﬁ%nce to FIG. 9.
W Rgfd?ﬁﬁ% ’thF‘fGS'3 628 Reieficed dﬁ@d’suﬁé@ﬁv&%@hﬁ%ﬁs ¥k W8hg manifold 311

portion he extra wi one of the_w ng
accophipg toths mnwfﬁbe peesentanyeatipy ingdudesja flexible éaweﬁaw having a
spindBo¥tioR 343 bhd 2SRt i HBftidns 3@ on @-ﬁéﬁ Wit Yortibn 19@9 ?s posmoned along

regeneration or healing and the wder wing manif
opposite sisles of the spingmeetiornd by nbhe smm pastion aaam aatatra'&ﬁ@qhamel 323

oo i < L G AU b e i
portion 315 may be centrally located on the wing mamfold 311 such that the size of the wing
portions 319 is equal, the spine portion 315 may also be offset as illustrated in FIGS. 6-8,
resulting in one of the wing portions 319 being wider than the other wing portion 319. The
extra width of one of the wing portions 319 may be particularly useful if the wing manifold
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single piece of material that covers the entire
surface of the flexible barrier 313, extending across
wo b®7apisne portion 315 and both wing portions BABUSTN®R006652

cellular material 327 includes an attachnment surface

(not visible in FIG 6) that is disposed adjacent to

the flexible barrier 313, a main distribution surface

329 opposite the attachnent surface, and a plurality

of perineter surfaces 330. In one enbodi nent the

flexible barrier 313 may be simlar to flexible

311 R¥eligiised 18 camttciitg Witidbone fégentiation bahédling. andhd widen wing manifold

adhesive is a p erre t hod of t he

311 ’ééPIbGI"gPPPFé’taéPP%ﬂeI-‘ CL@, Wareaftach |8%%F§m%er 313, the
f 1 axddiufar RedtEAAR23 lﬁa@d&ﬂe@&i the fRKkibI®ba&tieas 1 Bard ®aybe provided as a
be attached by any other suitable attachnent net

single pigcerad material thatcoyers e entise surigcerqfdhe flpxblgibarrier 19, Sxtending
acro§srtﬁ@tsﬁiﬂg ?ommej 115! 221 e Wi pdrfibn 3. 3Nkl Qillufdr Setérif 327 includes an

backi erve as an | erneabl e barrier to

attachmnsmrﬁ@p énOtOﬂSlblel}P FIGsokthatis dpﬁpqmdo@acam to the, fexyiblgparrier 313, 2
| I f
maisf bR eI UHBEI e nscil G, A P4 pREAY of perimeter
surfagas k3@.he ceIIuIar material 327. Rather, the ceIIuIar
mat er | al h | nt
i si 1 one er:r%er Himc ?/ thd Ft bﬁg RL%IF? ? L%lnggﬁre sfxﬁflalj r%gifgguth? Bhrrier 213 and
includi2 4 flektiblebackingr Wla;eean xihasise oa prefereed rhetbod of attaching the cellular

155 B T b B S S SRy P 527 coui

be attabhed bl aap otH&' @@itzﬂile &w’chnﬂ:ht mathod or $eftifoe dheniidel td A3emble at the site

of tréagﬁlnlﬁgtl a’tl?etna ﬁ)l 3%§d3 ,5183/1‘)?21:‘{ Jbgéb%gﬁgqegvagyoasl a%%hmljp%?mgable barrier
to treilfsﬁﬁks‘i’é&iibﬁlﬂwd& Budhedsaiq@idse air Caridnthdrl gaxesbl e barrier 313.
The flexible barrier 313 is preferably pade from an

el i opmrembediment i flgxitde barries and dexiblebacking maepot beseparately

prov?d&ﬂ'f@ |b§cl@fhe§:eﬁﬁla} alt&iad B 7. CRH@leP @he/ E@fuldr@ﬂéték‘i’ﬁ% 27 may have an
15 manufactured by Nusil echnol&gﬂes of

mtegzalrtmrmrelpm thatip pn inperaneable portion off apmatepigkdt- | The barrier
layet &ﬁfld BE Sornbe e dth %}&@&—Uﬁﬁs ba@ér?él % e@eﬁmﬁsfo‘iﬁm fRids, thereby

I oconpatible exi ble materi al
subsfitwingifbethedtexitde bamendts Hrandnieeralibawier iﬂy@r m!sa@ agthehe cellular

35 B D I Py B Ent S48 PR s

prevrmxslyfwnh mcferbnbtytcﬂﬁe fieaibde barrigedbb, Ari zona. However,
th fl bac e .f .
5 oKL R e P R LA Db s s
sﬂxcﬁﬁhﬂpcﬂgmet‘ r Angkhmghscbfduuabblle isilicohe pblyenefr Iumhndds MBBr6018r

B RS o 5o b BB Buihe b povere,

that {1l flexsblé darrier393 ﬁ@ulﬁﬁférﬁlﬂim&mlhﬁgoﬂ% bmcﬁfr@ﬁﬁbleﬁﬂemble material. If
N TR T A ————

prefABBl@r}theTﬁéiﬁsa polyéstes &nltihbric mh% iBakrd 88173 ﬂi&ﬁuﬁbﬁﬂem C.R. Bard of
gauze, felted mats, or_any other bluﬁggpatlb e

Tempgs Afirena. tHeweysrohe fexiblg ¢ Bade fiPBL Ay bjocompatible,

ﬂex:Ble“xBQ kil thaf 1sQ:la§eﬂﬁ§ Bﬁadcﬁné m&%ﬂgﬁfﬂ?&\ﬁ'bﬁﬁﬁy to thé flexible barrier 313.
ar material 327 is rlnar|7y open cel

naﬂ@pngpmbn@mqnhdhm@bﬂq patarial 37\is ap 0pen-ce11 reticulated
polyetherurethane foam with pore sizes ranging from about 400-600 microns. An example of

this foam may include GranuFoam manufactured by Kinetic Concepts, Inc. of San Antonio,
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cells fluidly connected to adjacent cells. A plurality
of flow channels is forned by and between the "open
waenlobsiesef the cellular material 327. The fl owchesmel/®e6s2

all ow fluid conmuni cation throughout that portion of

the cellular material 327 having open cells. The cells

and flow channels may be uniformin shape and size, or

may i nclude patterned or random variations in shape

and size. Variations in shape and size of the cells of

the cellular material 327 result in variations in the

Texds| Thvechhmlacmatermahd2? mal ama:eaaum ifeltedcmatsaer 40y atherdiocpmpatible

] o 5 B PB4 bl e bFLRUBY e cimensions

f uThéeéllilchb@eiap32 7 is@iisndrilp tn fOdnLebi™’ mzitexsaidhamhdladéb a plurality of

These cl osed-cel ], porti ons of he IIuIar
cells@vdlacfﬁpa?qﬁedampﬁﬁcgm HSom Buratey of flgwiripendly eféfmd by and
betwdbh 2 ‘@pén eals”fdﬂmaéalmmsﬁmzvo m@Jmﬁﬁéﬁmﬁelﬂaﬂowﬁﬂmd

exanpl e of a closed-cell portion is descri b%g above as

commupicatipp thrpughaut thap portien ab thegallular mpteripl 847 hayioe open cells. The
cells'an@fl éﬁ{)@h&?ﬁ&l’s'rﬁi y Bel 8niforhdnl shh é/ and:shibs o u?a?' ihcla@é patfdtfied or random

coul e selectively di spose he cel lul ar mater| al
varizgipns irpshape and sizer Yasiatiers igish @ﬂe #’I%dlﬁl%PsOﬁthF geiprrfithe cellular material

327 f%:g{éft ﬁg%f%ﬁ)gxg E)lgﬁl%sﬂc?@ gllzﬁlfnefs hgnd ﬂch \th¥act@REGds @h bdibed to alter the

rrier and cellular material 327 may
flowahsmcteeistionef fluid tthadpugh the deilolae satésiab 837 mdhe c¢liular mptgrial 327 may

do n udcelr})‘;;l SYE onsq}xgt %1%[19\4 gsJ QUL & 'Pﬁéslz %Q%F§-&g$ ngtions of the cellular

\
US€ o & Feduced preessure
mat@iapaz'abmﬁh]pluﬁhty abéedlspihe meegonityaiftvehi ohn axermios Fleidip gonnected to

. in WIthOt i 0 . pal end of
sciogs SHECT AR CSalRble o Ao R TPy PR A sk bacis Jyes tha
may Ib@:sMHﬁfﬁkl)t@d (e ﬂmibl«f’:lbﬁﬁef o) Lsiﬁulglrltyhelukﬁd-cdﬁ patibasicould be
PO carbonate umar an capra act pnes., The
selediVelt GPROvBA1 s CEQuleT AP h S2 b PGV S FHp B QP Of Syuqroueh the
perirhétel Bﬁfac%?By@oﬂ&eabeﬁﬁﬁf ﬁfakeehai 9z7.new cel | -growth, or a
scaffold material my used in _canjunction vvlth t

f | dkp Bexiblbarrier 3 B3 and @qlb%r@aée%léw FRy33iyo b %ﬁ‘?ﬂSBPCteS from
bior&%lﬂa?&iﬁaﬁﬁaﬁ&hﬁ dodréot hafe Q,r wWiehfoves k’xlongﬁ Pﬂﬁéht s Pl #FMKving use of

materlasmaylnc ude, Ww thout Imtation,

the reducsd pressinssishinery, appaiatusgdd; Smitablechioresqsbable materialsmay include,
with@RAkda on, ng @Qﬂ n&) Bﬂgt;lgfé@ﬁ? edazbt 89Lad F)olyglycohc acid (PGA).
fer w 'l have

materi a caffold materi a
The adyngﬁmcxhkmi ma}aetsp ormcl(lde witheutiingitatipprmodyrarkamnateis, polyfamarates, and

e [ [
corSEURES, PLPASHER MR ol Sl B 08 gy srve s
scaﬂfolldaforbiew Mrmmh,aﬁ& scafieldmeatemialdngyr ks vieddn denjunetion with the
t I ial
nexrts P RS L7 DRl bR AL RS grons
Suitdlde ﬁcgbjafﬂﬂdb fandriald imay fdudee d&t}hbelslsuﬁmoie Icakcamy phmﬂphat@éldollagen
e a hed to.only,.the cellul ar er| 327,

PLATBS e EorebhEGOTY ablufy serbpniisn or Brerna Alse  mifelply Pleforably, the
scafld fat2iaB4dll Aavela ﬁig&t\a:hdmdumf (1Ieh€ hlghhﬁmﬁthl ofhif).l ar to

the dista ({_ orifice.243 The red.uced?‘ﬁr es

delA TFapGe msésmﬂﬁléxﬂ%el éé. tl? B?Fé'd%ﬁﬁ‘c‘wﬂmé’ee pate channel 323 and

is at@BtBdPlo tBE Abkibe: BdAel §1§ O R fuctd-pBssuROddliven) ﬁxBl 38D énay also be
arcuate channel 323, but is preferably | ocated

attached to therpgiinlay materigl 22 Qsrip thefse ofonly adicHular matgrial 337 being
present, the reduced-pressure delivery tube 341 may be attached to only the cellular material
327. The reduced-pressure delivery tube 341 includes a distal orifice 343 at a distal end of the
tube 341 similar to the distal orifice 243 of FIG. 5. The reduced-pressure delivery tube 341
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the arcuate channel 323. The distal orifice 343 is
preferably made elliptical or oval in shape by cutting
wo bs7hivgzes 341 al ong a plane that is oriented | gsgutivafoess2

ninety (90) degrees to the longitudinal axis of the
tube 341 . Wiile the orifice may al so be round, the
el liptical shape of the orifice increases fluid
conmuni cation with the flow channels in the cellul ar
material 327. In one enbodi nent, the reduced-pressure
delivery tube 341 may al so include vent openings, or

may e positiohéd sueh thatahe distahojifise 343 isrlotased atrany qoéntiabeng the arcuate

chanficlyi23sinit i otk B osHES AR Rt bk S s Ptkicudfial tongtth of

the aﬁ'ﬁiaﬁé élﬁrr]xﬁél33_2<3[ The cﬁﬁ;ﬂl dritgj& 348 it bgefekbr_sltyah%cter dlfiptical EﬂBval in shape by
to further increase fluid conmyni cation between the

cutting thetubg s £k 2lope ad%aqe\ﬁgws prigRicd Joss T nipgdy (Fgeeress to the

long#RARMESs ofARe RIRVIAUSVYiE ﬁfe‘-‘dﬂﬁ&%zg‘ 4150 b& FHimAdiNe @HSpticAl shape of

del'tvery tube 341 may be positioned along only a .
the opifice iirareases flpid CFQEWQPP‘GBH‘%W‘M‘F@@%WGN@W% inrth¢ gglnlar material 327.

ch : L i i3l
BTG 3, AR LA 0841 8 e v

openB#g, of Yenposificesoinotishoyat simiar toivent epenings 251 @$§lFe5. The vent
opeifl ERURHR iy GESUR S5 A 0EEL SRR, By B Bhnce 343 o

additidn tof thaidistad omficni3daito mthee invzense flugl ¢carbmuBi¢atiombetivgen the reduced-

fl ow channel ccur hr ough the,vent . ni
pressyrgRARY fiberiad ol P oy ot BB BE UG PRbeg, e roducea-
presdiiré deliveyy aiet3ddtmay bepositomedc gigosdy agottidn ofcthy ldngitedinal length of
341. The ¢ ular. material 327 may. be. connected to the..
the o iR PP U0 PE AT EN, e D Payongs SBRE Belet fhrgiSdinal length
of thg&hﬁ{aieadhgiigal 3|zfay Iﬁbdiﬁi’ﬁc)’ndd%galﬁ thac ﬂféd‘eﬁlﬂ:elﬁl”rﬁ'es‘shwdegivery tube 341
arrjer : er ced-pressysre ivery tu 3 .
occupies thePAYTE AR A3ad; e g osies CiH r33 o sApEG o tht al fuid
comPhinicABoRbEMRER ik B84 1 3RS the! fitiv ERdrinelsdcciiMithiohgh the2vent openings.
may al so be connected to the spine portion 315 of the

f | Brafenablyp therqedulag materinl 3R overlays apd dingetly peniagte the reduced-pressure
. | 2 i -
delx\%g)f‘ﬂﬁ)% 343291k *&g%@ﬁ%&?ﬁi 3518 cBHﬁecEééfjlﬁCtﬁg SR HfeRsure

Ivery tube e reduced- pressur elivery ) )
delivgay tubeg 3t cor the celllasmatepiabX? hrahy siniply be agachedito ghe flexible barrier

313. pfoﬁé ceﬁ{lgrggiuré Q@l{\ge\‘%ﬁalﬁﬁl ilggsiﬁéﬁ?ﬂ ﬁ@h 11t lnf drﬁf extends to a
I'S conti gur to nate t a retuceapressure source,
midpintodf the anteate chbant! 323, the eellidarnhtetial 32V mixy Alsp bt sppmgsted to the

. to F G,.Q. e ~Pressur [
sping Ppricg 210 0§ Wi AR YRag K e SR FORS o MAE el 323 that docs
not cohtgin teagduced-3b&urd delivernyptmbe B8l e, however, for the

requced: pressure dgl.ivery tube.341 to,include.nultiple

R A RER P e Bl b HErPly oGlaRE = el GR35 ata
prox&ﬁﬁl&fr?ﬂﬁ&hé fube3&1. 4Be p?ch&?ﬂa]!cs&riﬁée 35 Snislconhfignered tormiate wihk a reduced-

rovi des separtate ths o ui, ommupi cation b n

pres g OGS IFA S AFSOROKIR o AEI T O ST agap 10 o The
redudédLpaRshrt Belivdry tate Ba1MfLstrAed B FIGNGS8 inclifies bhiyeskingle lumen, or
passggc%ois,ﬁ%g 2[% ?sg;)sgigi;gﬁ%\%fqufril I ghq:%%?fgtérg%?egdegf%ryalu%g 341 to include
multiple ThRe JudHBS Ehosd aéscﬁﬁggfévf(ﬁisl% With PefbReficé tOMG. 4B. The use of a

channel s. Referring to FIGS. 8A and 8B, a reduced

multiple dupen:tube prerddes sepprateapaths of fluid cemmynigatiop between the proximal end
of the reduced-pressure delivery tube 341 and the flow channels as previously described.

These separate paths of fluid communication may also be provided by separate tubes having

single or multiple lumens that communicate with the flow channels.
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the principles of the present invention includes a

reduced pressure delivery tube 373 havi ng an extension
weootiesB375 at a distal end 377 of the reducertT/US2007/006652

pressure delivery tube 373. The extension portion 375

is preferably arcuately shaped to match the curvature

of the reduced pressure delivery tube 373. The

extension portion 375 may be forned by renoving a

portion of the reduced pressure delivery tube 373 at

the distal end 377, thereby form ng a cut-out 381

haRiefegriag shBIGSIAA 28B88B/a reducad pressuod dgliveneappamtes ¥B5according to

is dis d on an inner . 87 .of th d .
the RSt e Proerymraen 5008 Krsiided Brodsh dFiHG libe 373 having an
extefd160 PHtidn 375 ggsfd\ﬁﬁﬂ l&gﬂ 137 jof idie&&_ﬂh@d@r%ﬁrehdﬂieery tuge 373. The
pr.oj ectjo e sIm Il Sl zZze ape,  an
extelgion PRGIORS 75115 PSP LR AL SAREF S8 B e PR BRER RE e geduced
presfdr@gelife_r? ulle@x eméfd&gerffo%%ﬁ#ﬁiﬁl BBS g by fangmn@t o3 Trig a portion
'S arti cul ar sulte or a yin [ ce ressuyre
of the sequsad PesEvrE r‘él‘i"?@{ ttlb%%l?_eatégg e%m dod S8 thereB Eumingap cu-out 381
haviﬁg g shARal BfA ?ﬁg&%%&%&&fm@%b i$1disP6sed Yhafihine3 &irface 387 of

ganments, tend and cartilage are non-limti

the restaseg|peessufe deliwer! tybe 323 thiormrreniutsdity pEliew &hﬁylehg&lcl@dween the
projé&i%ﬁ? 117 ‘f’ﬁlﬁ g}/ojééﬁo%g @?5 %a&soe%ﬂilaﬁﬁfs%r %lﬂ\%e,tzﬂxd@gﬁin as the
a pressur el1very rt

reduced e apparatus 411°sim| )
proje¢dtiens tieseribee siithedfaperes 20 FEGBel -Hv dibg redysad atassuse delivery apparatus

7 SRR, N e B ARG s
conrzotige issneofthataeatapable of b¥iag rerebadivathin tnndut-onoB@l. Ligaments,

endbh ST BB e S AR o B R o B0 by st
preséird delivety apparatusd7ion, a void, or other bone defects.

It is furth bel i eyed .t hat reduced pressure.tissue

{1 Beferte I ElOrE aTedten g Ve B pERAL (Ao the other
reduBs&d FREURPE Ublivery APSarhtiSésaiR¥crifd Herdih Meiise@ @o WYl atréduced pressure

i ncrease | ocalized bgne densities in pati

nts,
tissug ifeaBReIH 4o A tispyeoiiest fosuskias 2 human hope %é&ge@atlweé‘émused to

prorhdte BHfe liERR BN, PEMcEEpresEfle Lidus RRAANGI ah RFQNE the rate of healing
oseoi ntegration of orthopedic inplants such as hi

assoriaisidawith a fraghise,iansinapnien, aayridfqn,.other done dofestss It is fErther believed that
reduggcf F{egéllﬂ'g tisdle! tl‘eattrﬂer?n%f' l:?e \éﬁtegg% grﬁ e ge&rvg@'%rﬁ osteomyelitis. The

very apparat us n reduced- pressure
therajy map fiyrthenbe u4ddtorinvieass lacalized ban¢ densities in patientsisuffering from
ostegéd&ggg.t £ ﬂlah éd{lge% gguf'y tgf}‘:ﬁéj{rgaﬁﬂ.%ﬂ[ ﬁ‘xg% %@ szedTﬁesHeed and improve
reduced pressure source 427 1S a punp or any other
oseaiitegration lofibrthepedapiniylants Suchgs| hip igplantsckineed thplangs sud &xation
devib the tissue site 413 through the reduced pressure
8%Tivery tube 419 and a plurality of flow channels
as RKetérting dtillitd FIGIS thetbdoedl] pressuiseidadivdey apparatus 411 includes a

apparatus 4.11. jng.reduced pressure,ta the
reaufREBIFEGE ety BF A Bt S HER DR Ratdl e fpseipd to @ reduced
prespitt isbmrias 407. The rédided presfiire sSaurt €42 ls a/pmirkp apamy Gthexsdevice that is
1 adj acent the tissue site 413, whijch in this
capablof SRS BATHGER PRTFIE Jo e S TR Lrfbrieh b pngh aressure
deliver wibé A 9VRidth plurality of flow channels associated with the reduced pressure
delivery apparatus 411. Applying reduced pressure to the tissue site 413 is accomplished by

placing the wing portions of the reduced pressure delivery apparatus 411 adjacent the tissue
site 413, which in this particular example involves wrapping the wing portions around a void

defect 429 in the bone 415. The reduced pressure delivery apparatus 411 may be surgically or
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defect 429 in the bone 415. The reduced pressure
delivery apparatus 411 may be surgically
wodeehsabaneousl y i nserted. Wien per cut aneous! peT/us2007/006652
inserted, the reduced-pressure delivery tube 419 is
preferably inserted through a sterile insertion sheath
that penetrates the skin tissue of the patient. The
application of reduced pressure tissue treatnent
typically generates granul ation tissue in the area
surrounding the tissue site 413. G anul ation tissue is
perc@aﬂ&mﬁnédrﬁ:ﬂu ewhhaperouzmmmfsm mrermdl, the redu(tdsseusure delivery tube
In the UndetL, nor ma
419 G helerely iners LB P AT s BRk RIS 55 theglin tissue of the
patieBedy or during wound healing. Granulation tissue
typically serves as a scaffold for healthy replacene

t{ Sheappiiation of FetcodRgFTEE FFSUEHEAMRA tvpically; geperatesganulation
tissue 91@{hetdr§as (yuﬁﬁﬁg%ﬁhbﬁ@ sttt 338'€ Grand¥tfH t¥ssue is a common tissue that

vascul ari ze e Increased gromh and growmh rate
ofterpformb grikr tphtissue zepairlinthe befiy | Yrdes nopmaliircpmstaapese gimulation tissue

may tfc?rgrkj fnegsﬁ{rgg Zc%‘lé ?or%{ &%‘&td?%r r(‘iﬁWn? Eg%m% Ihﬁhﬂa“@g tissue typically

i ssue'’s errrng sti
servekeal3|avsea§fotdubehdzﬁﬂlyrraylabxﬁnéﬂt mssneyandcfnnbcxt reshltstin ahejdevetdpment of

h l.
TR G TETEC R AT T
growth ¢4ttl @€ thechiplilg viasillarized 1S inlthé preserddewif déduced pressire gromotes new

| yi d dellv ource 433. If the fluid being
‘wsuaér‘?‘v%raéa*%“t‘ﬁé X ue site is air, the air is

pr Refirahg wtill td FES. 6)}' alflaid délivere ubé3B 1 Qﬂ#}albé fluidly connected at a distal
| es at | east as nall as

filt t
end iyt flopeehapacth oL TERsER S LATR, SPPRES ORI deivery

tube 04f31 3hdludd o prBxinhAl SHE 432 tat 4 BuidBs@Rmeatd Yo 1Aa dehﬁlery source 433.
ssue site 413 is | gcated beneath the s

Ifthe Rpid being delisradiqithe BsTugSite it if-dheaiods HFEW@@ gilfsfedtwea filter 434

capaBE:Stﬁ‘iﬁte?in"g%aﬁﬂes dt el e Y sthAHACH B9 Alin BFRY ¥ EleR¥and sterilize the air.
struction of the reduced pressure delivery tube 419.

The introdirtiomioliair fothe yissustriteAd 3, epaciplly whea ghe tissng sisoditis located
bene?ﬁngthg gﬁxligcea&fst? Qﬁftéﬁ %Rgﬁaxg% rf&‘i‘l‘x‘tﬁ% O%BB%BL Qﬁhé ‘ﬁssue site 413,

i ssue [Tmtation
theredytredthainge of mevagmgtqbsa'ncm <|>i§1thc addugerbpressuge delivery NhM‘H 9. The

ﬂuldpc?I 1@§g@p Qgg P:Rd nda dJl x%'a{m? I-{SJBUJO d Ao B P?Jd to introduce other

I've ager pércut aneou
fluids e Glrettmslue siled 13, modiuding thhbyt hmhetldkedn mmbpctehe)r ageiny an antiviral

dt
age"bgazcgﬁﬁli grf) Pﬁoggélkqa}hfgtefel gﬂzﬂ’lgg 1??"%111 af’f 8 r}Etmlfal Ly active agents.
Wh&ﬁqmaﬂarﬁﬁsmmysehed the flaid gelpennmbe ed 1 ﬁsapxtfeeamy insgrted through a

iver e mhet the luid
sterifgIpterBpy sRapLALReietatsn b Sh SHE ot her
bow bﬁéssfdré“séiﬁor 43%:may 68 %péﬁbmﬁeaé&ﬁ) maylumdan@hahiby 431 to

connected tqg, the fluid deliver urce 433 to [
indieoBSiBR" 86 TR BCI YR8 SHGLAAL JoPLatPaR LiCh PIogEae ather s fluids. The
presidr@ §é&%o§ 439n{£§(%e|o‘be%l§1 é&iﬂe@l@d tdMH TREH d¥IV P s@iteé 433 to provide

shown) H% al so oper a k{ connected near the dista
feedpagk sorthatfhe pmopgt ‘tfeﬂ‘#@ dntgodugetogthe tissus syed)d s cotedlgd. A check

valv@ (n&tsﬁgﬁrnpﬁ‘lqy |al§ofﬂetﬂpg§abi}r SSRrRBe8 eAGhE aﬁstt{l |eHél Qf the fluid delivery tube
delivery t . The "I ndependent paths_ of id

431 tmmumtqudow cﬁh«u\hoaelm flydy fsom eaterivgdhe flnid %vaetwye 431.

The independent paths of fluid communication provided by reduced pressure delivery

tube 419 and fluid delivery tube 431 may be accomplished in a number of different ways,

including that of providing a single, multi-lumen tube as described previously with reference to
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tube 419 and fluid delivery tube 431 may be
acconplished in a nunber of different ways, including
wo bab/1efsoproviding a single, multi-lunmen tube BST/US2007/006652
descri bed previously with reference toFI G 4B. A person
of ordinary skill in the art will recognize that the
sensors, val ves, and other conponents associated wth
the fluid delivery tube 431 could also be simlarly
associated with a particular lunmen in the reduced
pressure delivery tube 419 if a nulti-lunmen tube is
FIG 4BER\ rértsoxil of ordexiaey latl ih Idat arawill tecopmize that theesehstas, valves, and other
Y

fluid co ni.cat e ith the ti e Si,t e coated . .
compgrenisiservgird cuhr B divppavin Al henditifod SRTnBappeieted with
a partibttaf furfén 1RO sedlictdpresiu€ dElwER nive 4191fa nfllfidimen tube is used. It is

coatings that may coat the |unens or tubes include

prefegfedtbetanyi lpmenor Siberthyfhudly cammunieates Wih the tissue site be coated with

an axﬁflEba}'g\ﬂé?ﬁ 'tcﬂ B%‘%Qﬁb a Bid-a RIS KR Puid 88 blobd Wikt {HeA8MER or tube.
and Nhydrophtlic coatings. Reférring tog FIGS. 10-19, . _
Other geatingg thatanashenah theHumgas; px fubes @Fh!%ét"é\ﬂwt liwitatiepy heparin, anti-

coag?{qaﬁgsl‘: gﬁtg-grbki?@gﬁé% mﬂgﬁ?e@éntwﬁgﬁ%ﬁﬁggén@ RNR drdpHiki€ coatings.

test, reduced pressure tissue
t r Bafersng toVBEGSiBF 1% destiog hhe stovamthepositive effeeta of reduced pressure

. _rabbjits tq determ 1 ts. effect .
s B A Bob, 5 n AR B e some
treatfieBCWueapplied teftieecraniom sfsduerabirabbits sudetermiss it effect on bone growth

t r eat nent rabhi ts havj no defect on or igQiyry t
and QAU o e Tt OBl OLRe BT EE S st ibe ptegh rédhced pressure
tissuk R a{nidi on QAL BHAVIrE Hboddfed oalor linjas) toth eradifiingahé effect of reduced
the cranium and the effect of usin scaft&gl d .
PresyHiE HF5U) trepfrpent Onga BRI hawingcertisa]- e Hefep R Rithe peniug, and the effect
of udifAE 8 kcdFFd1d nférial vath RBHQQAIpYeRire iBué fradtidént tolthet critical-size defects
specific testing protocol and nunber of rabbits, are

on thej esariymy eThaspcpiiiTdpiting proweol and numbst pSrabbist aredisted hglow in Table
1. defect on craniunm reduced pressure tissue treatmnment

(RPTT) applied through cellular foam (G anuFoanm) on
No. obRabbits nt act p&rotecokum for 6 days foll owed hy

i miedi at e| Nogiefest ha creaiumreflacedairessuregissue tipatment (RPTT) applied
cel lul ar [ tmoughGredlnlaF foarh (GtanvEdarohon tap affinfant pasiosteum for 6 days
per i ost eupfollowedhy iRPIedidte tinsuediarvesbr 6 _days f ol | owed

by 4i nedi ANe deifexs ue cramiwmestelldlaDfieans (GtanoBbars) placetbéretip of intact
Wit h st ai hpersstaine elitheot RETT doadwed) fon 6 dey efilloweddy immediate tissue
critical - phareestef ect with cal ci um phosphate scaffold

pl'aced i n| Oak efiticaldizedfiéct wWilhiistaialess-seel sceeeh@ldted on defect; one
defects; [ts6sud-shriaéast withwakRkim pasiphate @effyldplided in defect; 24
critical - phégs RETECippNet o Bbthi defsss tis§iRHarvest B &eeks post-surgery

pIgced on| BRE eftical MR ddfecdt WAt staihkeSs-SRERctec fidted on defect; one
cal ci um phegRbisEedeict Riitfl RIARR Phbiphdef Retfoldiadtatih defect; 24
RPTT appl | Rélurk REASK Sl 86 beth delfcctd! fisfiR Rarvst 12 WeBRSost-surgery

pogt-SuTy 3(?&6 0S5 dé&j&f& w@E a&&g  EE] SWde placed on defect; one
stal nl esst LRGN B fe il Ridcaltidh P Sz;p%;l{e’ sc2f161d placed in defect; 6 days
RPTT applied to both defects; tissue harvest 2 weeks post-surgery

4 One critical-size defect with stainless-steel screen placed on defect; one
critical-size defect with calcium phosphate scaffold placed in defect; 6 days
RPTT applied to both defects; tissue harvest 12 weeks post-surgery

4 One critical-size defect with stainless-steel screen placed on defect; one
critical-size defect with calcium phosphate scaffold placed in defect; no
RPTT applied (control); tissue harvest 2 weeks post-surgery

4 One critical-size defect with stainless-steel screen placed on defect; one
critical-size defect with calcium phosphate scaffold placed in defect; no
RPTT applied (control); tissue harvest 12 weeks post-surgery
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critical-size defect with cal cium phosphate scaffold
pl aced in defect; 6 days RPTT applied to both defects;
wo r@3usshar vest 2 weeks post-surgery 4 One PCT/US2007/006652

critical-size defect with stainless-steel screen
pl aced on defect; one critical-size defect with
cal ci um phosphate scaffold placed in defect; 6 days
RPTT applied to both defects; tissue harvest 12 weeks
post-surgery 4 One critical-size defect with
stai nl ess-steel screen placed on defect; one

No. 6fRabkitd - Si ze dPfatetéolwi t h cal ci um phosphate scaffold

placed 1 ] NafvecontroD(dRlfgeanid RETTEoONt rol ); tissue

hagvest 7 yReksura§i(ns defefsynd ROTT) Mtidshe Eadvesti6zdays post-surgery
defect with stainless-sigak 15Cr&aagPratsdl on defect;
one critical -size defect with cal cirum phosphate

scEfitialcsizs defeqts are defctyin a isuniers: the praniun) therizepfwhich is large
cnosh T B WU HERPIAPEY LEUEIELING fls SBOR i -
thickeessgenly throughdbE stnéym that RPapproximately 4 5 inm e diangetergyeates a critical-

. - . Table 1: Testing Protocol Critical-size
S1ze g%q?é&%gﬁ%rgé& efects in a tissue (e.g. the cranium,

t hBefirdng oiorevpecifically taFif@. ¥hehittolopiwal seqtonief @mbbiticranium having

...hot ‘heal solel.y. AN r r or. I. i
S T Y A T e
surrduhdifgsoditissed white, indithe layerio fyeriosteuny is highdighted by yellow asterisks.

iitical size defect .qf the ani u Ref err.ing.noye .
In FI, 43 thecabi crmpiup s iflysgraleq 1I0pank e ARPIGAOPOG fedyed pressure tissue
treatfi@RDfok 6 a8 FBIIBWEWy ighriédixte tissutaiivge dThoBend #hd periosteum are
.. llustrated. The bone tissue of th (‘:‘\rﬁﬁgtignths (iil.ored .
visibi, g8 pdayer RE sragulabioRdistif hagevelpned;d > 1R FRRDfeeranium is
illustr2¥8 folRfwiRg mé)%pﬁuﬁﬁétﬁoﬂeﬂméd&ﬁés@dreﬁi&sx_\(@iré&iﬂem for 6 days and
asterisks. In FIG 11, the rabbit cranjumJs

follower bytirmmediate Gsushianiest-hEhahistolegieal seetion afddtc by is characterized by
the (il‘aﬁﬁégb’l@ﬁt 3t e Borle! t?s@ﬁ@ﬁﬁﬁer#%{eg e GRatldih!tRYRI P bone tissue is

late tissue harvest. bone and periosteumare

highliglted by yelont asteriskserindflGyd uthe sabbisreranivm e ilustrated following the
oon 518 OPR b A LSBatf s BASRADASyy i o
harveste The newttiops aed peeedtemn ard Usib. dehis histedogicdl|lappeataipg of bone tissue

f medi at et r ' [ G ' . :
cexel B ) Rob RS RS Bl Bl SR e ST B it
appearanee bf Beneadevabdpient inga véry ypnag ehiatal ¢t is weleegoingheery rapid growth

d%one.tl [ Sgye ibs0 hi ghli ghted by yell ow asterisks. In

and ¢qpeSIupR OLPRY BO%Bbit craniumis illustrated fol | ow ng

t hRefpphg awire specificallg dol FEAS pr4e 33, e eerhl pinitegrhplesadnddiistological

for 6.days followed by i diate tissu arvest. Th
scctig i 4 aPH O 8 AP RS PO BTSBTES Thiedor oy B treatment
on a dH¥iEdrafiam Kvikoestidal-Sizd defbeise 1A PG N1 4, iatablsis franfien isGllustrated on

reduced. pre [ [ i m
wmwuqﬁrg)(cgl-gzg a%ﬁ%ctts IhSa\S/’el'l teaeetnrc?'gattgga. n’i'hel is\ﬂl\ft?xséfmgésnc]r{tgal-gige defects are

approximately 15 mm in diameter. In FIG. 15, a stainless-steel screen has been placed over

one of the critical-size defects, and a calcium phosphate scaffold has been placed within the
second critical-size defect. In FIG. 16, a reduced pressure tissue treatment apparatus similar to
those described herein is used to apply reduced pressure to the critical-size defects. The
amount of pressure applied to each defect was -125 mm Hg gauge pressure. The reduced
pressure was applied according to one of the protocols listed in Table 1. In FIG. 17, a
histological section of cranium following six-day reduced pressure tissue treatment and twelve

19



10

15

20

25

30

appear ance of bone devel opnment in a very young ani nal
that is undergoing very rapid growh and deposition of
waoew7hegzes Referring nore specifically to FlI Goci#sib87/006652

several photographs and histol ogi cal sections are

illustrated showi ng the procedures and results of

reduced pressure tissue treatnment on a rabbit cranium

having critical-size defects. In FIG 14, a rabbit

craniumis illustrated on which two critical-size

def ects have been created. The full-thickness
weel@pdst-lsﬁ@eryshmwﬂes‘ ﬂah:ustsatad eThg sﬂcmm midusﬁia;ed]iﬁclnde:si galcium phosphate

t L .
scaftgl Wighuis pbisted by 8 ofodt, o s spnicap oy, BAHERbrp e fsgue
treat@efeSiltEd iR RS SIpaIRaGRb W of feasbhiraissid, antch s mgmrgmed in FIG. 17

the second critical -size defect. |In FIG. 16,

by yellows stipasks: dbaamushoHeme EpWH L STARlY Eréas thap i nticalsize

defeaﬁé&.ﬁth D6tk {aBhEIAD chlSiudt® fEbspRaB REATo18 SHGIRIcR WSS hbtardated with
e critical-size defects. The anount of pressure

reducadipressure Bssug tieatrens c Thispbserystipn ygegsty thesomay be & thieshold level or
durat;{{l}? of &g%é%gq'r:@&lfeﬁi? ci\f\@ﬁ'ﬂﬁé hépl b@ﬁ@ gs%{)xﬁg t]:*ffe@ﬁeof?éduced pressure

tissué nsmtamg amhostep@mqmccd inghe npqspmem ¢Q§lm¢g lgu\xeediayost-surgery,
mdlcsgg rthrmee é}fés%\lf}eest?s%}lﬁg “,E’*f‘}%%éf?‘gkﬁat%@ﬁfgg evcﬁvlﬁ&%glcal events leading

ur gery secti1on
to enhhnlmedtfbahmbnasﬁ:iaydbmeawlsue um phosphate scaffol d, which

Ipf’gg%gl?lg a}%?e gestb %ts ! 6\9%? stam-lilge s%g ls&':r%?x# (‘ﬁGo rb%q %ﬁx‘gm scaffold

SIS e SIg Hf
mategihbui the dfafenewfbcmas mtrs-anﬁnal\mbmrhls ivaitHungimaly hd:w{lbona growth. These

| | t K .OWM
asta pighlight o bgFReF S EAPBION Rin P ol meeba) g B8 Pedfigt plectof
redumxesmagssue eithintet ofi 3taAfdldinbganbrbad biotdgdicll @erfbithance. In FIGS.

ch were not _tr th redyce ressure tis
18 a3 LATRORErP AR PLSHER LT B G e S tatoeth Bred i AteL lowing six days
of reBHée%Sﬁi'@is@xé %8k nehtntiat. aF I N 8qfludthRésPdY déﬁﬂw&-‘f}eél@ post-surgery and
elicit a prolific new bone response Ef fects of

indicategisome rmv\ehcmcteppﬁlggm withinstheseaffoldr dhgpeimasy stesiwead the scaffold
is stﬂl Jﬁ&ﬁt SPRSI ]{?%ﬂﬁstg;gc et‘gg e cdivel el gﬁﬁr ea &?ra)id shows almost

icati ng t pressure tISSU
complntet licaling ofi theawitizalsied defedt| andianeiar evmplete lpesa@ﬁ thg primary scaffold

mmga{m%@ b BEIR &h%g{aigl%nﬂeﬁwnp&% L'féa,;ﬁm%m r Gﬁéﬁi matrix.

ts covere stai'nless steel screens
buRefartxhgwm FY3.840 alretucad pressire dnhvdm syst¢mctl | aeeardingde an

emb. e%t y@%es%ﬁfﬁx(/%tﬁi Vﬁetlxl;} age o{s qg&eg&&%gm 10 a tissue site

an appr opr
713 ef:abémni The easduabd pxeslsurh delpmy systam &l 1 éndtludsfs arteatufxﬂdi delivery tube

721. D-F@T ar 8 d cg U?ﬂ%‘ﬁgﬁzgﬁw Elasc fe&%log cI ntlggr &d m?l? u?cque features
suchra3 G shprim@Nmit0T2 Sl o gﬂxdie Wirk 720 that rallbivthé niinifeldodidliwetystube 721 to

ar.e |IIustrated [ of .reduced pr ur
be sgited Inthé tisanc it et pact SPGB ot IRESES whie 273 the
manBRKEelNes! tube 79 B inaybethctortpisted by iBlig éhdvsdopRcultrasound, fluoroscopy,

deposition within the sca d. . .The prlrrary ruct y
auscifthiion. PRIPRpRIaf 21 O PN leGHiZoRp RehRgIoE) [1h6 fralold detivery

mbetm lsi sfﬁdedttwef&tﬂ@smy BRSH a&aammpr@eﬁ&esﬁway%mms to the

lete healing of the critical-size defect and
txssuﬁégp 743 9f the patien SWhen persutapequsty ingertads ghegmanifold dehvery tube 721 is

preferably inserted through a sterile insertion sheath that penetrates the skin tissue of the

patient.

20



10

15

20

25

30

architecture due to tissue integration, i.e. new bone
formation within the scaffold matrix. Referring to
wdbdo7/18894 @ reduced pressure delivery system 7hdr/us2007/006652
according to an enbodi nent of the present invention
delivers reduced pressure tissue treatnent to a tissue
site 713 of a patient. The reduced pressure delivery
system 7 11 includes a nmanifold delivery tube 721. The
mani fol d delivery tube 721 may be a catheter or
cannul a and may include features such as a steering
gnlint FICZ20000d tids@Iéicte7 M xhéluﬂé’s%dd&&tssfi ddjacenhe fraemicd 78 Hon a bone
elivery tube 721 ui 0 lhe t| sue,sjte 71
733 ghise ariant. 1ha mprtiold faltvet R a2 b st Broph e Betils skin 735
and dW9Sohalsdudl?i9 MefoundiiRahe BdndP33. bAs pretvuBly cﬁﬁlﬁﬁséw the tissue site 713
usi ng endosc%g ul trasound, f]| uoroscopy

may alse épgludg YO ﬁrdypgpf gﬁuedpclgﬁy\gdﬂtpg}ut Elmx{agsp @dipose tissue, muscle
tissué, Hedldl £i841e0Bern®f RO CaschiAP 1i5RRI Edthndctile] tiskae X:ahil@ﬁé fehHons, or

i’'s provided to percufaneously insert a reduced
ligamgméssure del i very apparatus to the tissue site 713 of

t hﬁeg@ﬁ&%geg)exfxdéh 97 JREMBY r}@m E\ﬁ@rdkﬁderytspaemdm is further

mani ivery tube’ 721°1s Fer abl y 1hsert
1llustraitc<bu'§he mapifeld dedivensbe Vahn@btemlhdq ataperedristabansls/43fe ease

1nser§i% ﬁluh{ééi g% Sp%&eﬁthse 18§t7|3»§ gﬁd chh Egstﬁb 7%9 ?Sa#g&%gc'{igtgﬁéxg@743 may

one 11 ssue adjacen
furthbobrecorifiuodd mrmexpauxaﬂytom\ﬁrd toran opex pbsxmbxi stehythatubeinner diameter

of thg §$ng1 tséplg ?32 Vst?)glgd éta Plf F’ﬁﬁ atg}n%ga% P kel I&lgégnsth% qgne% "Wameter at

othelmcﬁibﬁwcsﬁ the BibzCI2IS €khe d;hﬂ positisti ©f ﬁietdlstillt&xdl’ma ialselematically
ncl ud ot her type tissue, including wthout

‘H“Stl“?t ﬁ(g%a‘ﬂ' lﬁf8§%n k/‘g%ss-g{g muscl e tissue, neural

ti mw ﬁxaniiBId’ﬂiJlllin—)SﬁlBe 731/ Asther adcliides sqﬁssa«gewa? @51 wewhich a reduced

tis cartil a t endon aments. Referring ta )
PresqHp R LvErs, SpHAPBS 6115 APE GUicE Ay OB e TNFcY JPRAi ety contained.
The réddded eﬁs\thié ddlivety h 4tat 261 inthriesa Mekiblcloaleikt Y65 ¥nd/or cellular

t ube inclu a tigered di stal end 743

materiab 257 WAL 1y BELREERh it Hereacs 1o G- dig BRrdiblc barrier 765
and/dr AR ﬁ?ena_f h87 tl@ﬁ%?é?gbl? rSlied, f(ﬁﬂ&i 6 3tHERYist EbhipedssParound a

confi gured | ex radi a outward to an open
redugrelITesSre @qlr,vnrx ke 7f>ﬂéo rqﬁw the capgstseetiormal aree ofjthg reduced pressure
del %p‘,,ﬁgl Lanbialy ¥sit he same as or greater
elvgﬁgﬁﬁéﬁgwfnne I a g 3{K portions of the tube

72The mducedprespue delutmry epparajus aﬁkmb' b@miacpdswﬁgn the passageway 751
[
and %Mh%g %ﬁéfsli*gq gtf{al ver dt?eu@g&ﬁ% %’ ur t (hgtgi(nc u es §%11f°ld
delivegssibg dahpt thelissue site T3 . Altervatovelly, theereduceasl pressuvedglivery apparatus
a ratus 761 [..an I [ r ' .
761 BBYRE BidiBosiidned i RN HAGRdRY 16T buft s Bl Badl B H8ery rube 721
being pparted imo ﬁﬁ:]pdtmni Ufl e rmdhdedyirédserebiniiveyrappétatusiti/las to be pushed

throghth pRisatHSr T s oAb fead Bl AR REfRathe thicion between
the rediited presehie el veryaippasatils 763 Antd Shepmamﬁlslahleyvérglthmjﬁl When the
dislaL?xléCEZ%Sr ggsgk@%%\gggyog%bgtotgg g%u%esqsgﬁjg An ﬂ)g re&uce% pressure delivery
appafdt@s 36 Skt been delivéred toothe idivtalrend Fad othp redited pressure delivery apparatus
761 is then pushed toward the distal end 743, causing the distal end 743 to expand radially
outward into the open position. The reduced pressure delivery apparatus 761 is pushed out of
the manifold delivery tube 721, preferably into a void or space adjacent the tissue site 713.

The void or space is typically formed by dissection of soft tissue, which may be accomplished
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delivery apparatus 761 within the passageway 751 . The
reduced pressure delivery apparatus 761 may be pl aced
wowdohiipssbhe passageway 751 and guided to the tpEEUS2007/006652
site 713 followi ng the placenent of the distal end 743
mani fol d delivery tube 721 at the tissue site 713.
Alternatively, the reduced pressure delivery apparatus
761 may be pre-positioned within the passageway 751
prior to the manifold delivery tube 721 being inserted
into the patient. If the reduced pressure delivery
by pﬁﬁ@ﬁﬁﬁiﬂﬂ&n@aﬁi [1I5sdme bdequisdtistue bnmmghmay@epm@nmyound site, and

ool SR b L SBL b T S5 Jo e SR, e o

may BEBRARUWY btiboa dtksédtRonTEdrp 8istectioh] Manydikstbion] hddrodissction,
the distal end 743 has been 03|t|onegvat the tissue

pneuryatie dyssections ultrasonie difsediopy gestncautesy figsqcfionjaser é’eﬁgctwn or any
other s@haﬂl%%xé%@@ﬁb%l:ﬁxﬁ&ﬁ@ Owihen teredicddPre R0 dehidert aﬁﬁaratus 761 enters

reduced pressure delivery apparatus_761 is then pus
the vpisladiarenhthedissuessitecHa, theFlexible bamigr 762 and/ef %ﬁll%dwacal 767 of the

reduée(a g.@délﬁ'@{'fég;p&r i Y& it LirollIl eurﬁﬂﬁg &Qfeb&hﬁfbsse-gl'(@ee FIG. 22)

press lvery apparatus /61 1s pushed out
such @lﬁattthferqdamd‘ lmedsuuedt:lwwanmmusrlql caar bef plpegd ip cpptaet with the tissue

site ﬂ%l q&lﬂ{o %B%%F e& ?,ﬁtﬂé Pg(]i%l gﬁagﬁyreTé‘\S' aIn%{or]cgllu gxg¥e?iaij 767 may be

space or e dissection o
subjdctaistbea, vashumlorneduced pa&ssmphplﬂkaddh;ough e tednesslyressure delivery tube

769 5o BB Rk R AL B T wping o e

flexibleReridr ’lﬂsemﬂﬁbrtcbl&‘ulaﬂﬁhw 767 inag bwuﬂﬂnpllshed) b either relaxing the

i nst ances, e,void creat ed bal
redugi S ERE O HPPLRATBO WILBE S0 PRTHE LI B SRkoHED or by supplying a
positiedresbusS Bedighithe PaRidE@pleSsuile 818y Aibe 76Dtts assiitke unrolling process.
dlssectlon el ectrocaut ery di ssection, |aser

Finalplaceraent gpd manippistios ¢fdhe EdpeebprEsHredeliseryppparatus 761 may be

accobPHAOBLusiN ¥ B dsbSpy, BHFREEhA NS AI4ESy] BhdciREton, palpation, or any
apparatus 761 enters the voi d adj acent the tissue site

otherysuitableHecalizatipm teshpigne.i Bollowing placeaented the F%GuCPﬁb9@|S$15P delivery
d
appaldiy g&r um;&%ﬂ&la%ﬁ @frgsf&wm 'S gtré/f@m}a&aﬁ;vea dnd Bt ik paticnr, but the

, onpresses (see FIG
redueadpiressuzg delivery niba eswocinteskwith cednepd pressure delivesy esparmls 761

eS8 O bt e i e e 71>

C eRlefdnang taFKFS. é’l3-27563 reduced preseire eichw)'tsmstam\ﬁdd mqmrdmg to an
e HLGES B SRS BeP ATk AL AR A RS S SE: £ BN wapered
distahamﬂ 843 that isudoafignmtiao flak rathally ditevarhfocdncipeg positiphsuch that the inner
flexi.hl e .barri 765 d/ of_.c ular material 767
diargle? ot B iPRL a4 et AR s &1y ree iR the inner
diamiefe@ 26 bther poddiohs 6fithhiite 8. tTie dpedpositionlof Seldistal end 843 is

scheReH G et L L EISE - gt bF ket Pod §5F e 765 co

as¥hé manBld/d¥1Rkety fiBe B2 0 Gigfitfer iddlidds amaa@ga%ay irtWHich a reduced
mani pul ati on of the reduced pressure del

pressam)gﬁla\teax apwpratys $o b simitar dorfhei athrrgedire QF%@W@H&B&%@PM“MS

descﬁb&f R&RING coﬁﬂaﬂﬁﬂosﬂn@ I?é’ducé‘(!J ?ﬁé‘d&&é‘ﬂbl@%ry Bppdradul 861 irludes a flexible
ot her suitable |ocalization technique. Follow ng

barnpt eendier eellhar matanall$7shaids prefergblyiroled; fglﬂs%.rcm%hemse
comgé;sedta?@%\{rﬁgi‘ EL&! pﬁ@éﬁ@&dg‘é%bz 849 tSrddlEd Me@Pdsé-sectional area of

ved tient
the reduced pressure dehvery apparatus 861 within the passageway.
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reduced pressure delivery tube associated with reduced

pressure delivery apparatus 761 remains in situto
w@bdooMogaes cut aneous application of reduced prepsSHUS2000006652

the tissue site 713. Referring to FIGS. 23-25, a

reduced pressure delivery system 811 according to an

enbodi nent of the present invention includes a

mani fol d delivery tube 821 having a tapered distal end

843 that is configured to flex radially outward to an

open position such that the inner dianmeter of the

di gindinpentedMEmombrand’Y Ishalvixtgpant inaed spatd87 simndispmsedaround the

greater than the inner djaneter at athe ortions of
reduficbiretives dovery apRars AL SR i Pbredbel pRShy &l gpparatus so1
is cohfairfea e tE&irn¥ér spdcy 873 of @R impefmhéable R3mblan)8701 d#Rimpermeable
lines 837. The nmanifold delivery tube 821 fugther

membase #fdsmay haadalientay sheativfreRy Qe AReRf praRw@gF dhat is capable of
prevERirg/flid +ARRPRAIR{ASUBR that HE ihiperrhabld@eRibidte 873 H4A @8sume at least

pressure delivery apparatuses described hereinis

one eHmeampressed positioad seeliGp 23) uelaxed ppsidon; (sap PP ad4)sansban expanded

1 .' . .. all IIL | i
pos O E80R, 3 BLISS, DL lmpeni o, ) O ctnl
conmetted tovtteemanifipld elsbeety duten %1 wcg@mdminperewgm 873 of the impermeable

el i very:. t . I ce. - ' . .
P 1 RO B B, 027 O bR By e
821.t The imprageblayméinbianp 87 ey laltematiielxbe a87dhedav ithegyrednced pressure

. i nner ce 873.i,s .di spose r d.the reduced .- .
cetiyePy Rins B0 E0 iy P paP AR e At S e tp o £ is im i
compi@&atio e with the passagppay of the rédinted presaumé delivetly witiet868. The

mp SR 7 e TRED 8 SRR3R, B o conro

lumé @84 for eREmPIRYFITE. PSR ) ithad luifly BBmiRfudiitdsiFith the ifm@aphe 873.
of preventing flujd, transnissio t hat .t he

. suc .
i mpe PRREBPedienh thh impermeabls eSO 871 Moude PEpdde} togfurther reduce
the GOHNERSEM aRAIIhO R dUE&EpEistre deliveryPappatai£86 PRithin B8 passageway.
(see FIG 24), and an expanded position (see FIGS. 25
To agermplish) thisTa prasrerisrapmied tortheinaerepace18 gt the impermeable membrane
571 5814 AL of AR ORISR BB iRiEk 871 &
signifwaht portiod 81 thesair or dther fAnid ovithimthsdnnesspage 873 i ghereby evacuated,

t ' i . . .
pecfRSE SRR, T 86 pHifeld RS na i 23, 1
the dompirbssed pdsitien, the émpenmeableimembrane §hkisgiaws dmwardisach that a
he .i pper. spac f i '
complSy e BORRETIE oA bPRSCARERL  THPRA AR bt et
the dreseseetion] assuufahe sdduvet pressubeddbery dpparatnp@6 nedd peeviously

o BBER 3% A ISR, TP 150 0D ReR) oo st

be d2fivired tvathe frisstiedite foowingi thapksemertioftiedistahend 848acfthe manifold
.873. .l ne enbodi nent . the i r mreabl e. nme ane 871
delivegy e R4 AeevEh ey PO A0S B D e RPeSEpble
mendrafe 911 AdiPthe eeticed pRIsQEs dekved hpyRatis 3P P afa¥besacBOrhplished by using
wi thin_the passageway. To acconplish this, a pressure ..
endqsgopy, yiltrasquad, HuasoscRRprausgdiation palpgtioper mﬁwm‘ée localization

techARME! T4E iBpdrmidaBie hembAHE SZh?t{hytiﬁﬁué@gHﬁ&Bp%{&Stﬁé&kérs 881 that

surroundi ng the inpermeabl e nebrane

improve visualization of the impermeable membrane 871 under fluoroscopy prior to its

removal.
After pushing the reduced pressure delivery apparatus 861 through the distal end 843,

the reduced pressure applied to the inner space 873 may be eased to place the impermeable
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significant portion of the air or other fluid within
the inner space 873 is thereby evacuated, placing the
wo ppenosabl e menbrane 871 in the conpressed poBat/USTO7/006652

illustrated in FIG 23. In the conpressed position
t he i nperneabl e nenbrane 871 is drawn inward such that
a conpressive force is applied to the reduced pressure
del i very apparatus 861 to further reduce the
cross-sectional area of the reduced pressure delivery
apparatus 861. As previously described wth reference

membrank |833.in Fhelrebaxdd PBsitibh €see é:dIGc%éD theechy faeilithting\easigr removal of the

t 61 to th
I TR RO -
mstn!ifﬁéhtf@SCbudE i ¥ Gfoyarl, sHyet, St btldr shing ihstagnent sidyebe provided to rupture

Pl ace a of. t he i nper neabl nbr ane
the imparTIRREIG MERPEIEAZY: ErebiG eciempyRL ST 83 15 BicHed through
the réfited pradsee Melil &y by &idig cslsmésﬂwng alvahaaDinbslcontact with the
fl uoroscopy, auscultation, palpation,

any _ ot he
impesmeatlp membyang $ 7kt ABEr fupRHR Pf the ImpraEns g 871, the removal
instriYRERY S¥3eand thte ﬁﬁﬂer&r{éﬁblﬁ%rﬁ&%@ 89P ﬁﬁ%ermm@wn 3du afe manifold

nprove Vi sual i zati on mger neabl e nenbr ane

dehvsnd@be fslza,uoalbwnashepﬂmbletberrrqrs? ardion Pellwrtréateﬂals#ﬁ%fgf the reduced
presstgjlgeedé Iﬁgz a Jﬁgggf fo ﬂxﬁ't) 12BPa¢RD es‘%@ﬁcﬁ {Ha?ﬂﬁl}educed pressure

ced pressure
delivetyeappanans S@ac@ l&?ﬂamyntsen@atswdhm fidsue eltet hBhe unrollmg of the

flexi %;11”%) St gnd/ eby ?lgg;%te{%} gg"?mra oéz:ﬂﬁdaup&ﬁét élaﬁg fféﬁcﬁﬁing the

I'Ng easl ér renova
relaxation o€ cedorebpressurel &l the dnner amrarﬁ’éﬁ red 8l refraynd ofthe impermeable

L peryxeahl e nenbrane 8
e 757 Sp PR EBLALE e QSRR ok BT BB e recca
pressune/ délévepy eubedBS9 tb assistin unmlhﬂ@on deoempesshing thefléxibledbarrier 865

andi celulae Gt 47 PR MERRALGR P BRI b o Der e delivery

appa&ﬁ@s 261 thémaaialdl R1i0EryRabd82 Rid\hrefefbly anfbv@ﬂlﬂoal@the\fpatxbnt but the
he |rrpermeable menbrane 871 AEter rupt ure of

redumdgﬁmﬂ@wshmbsﬁé%wcw%w ARRAEAUGGIRTPSS eq'gsg’ apparatus 861

rema?x'ﬂsdintsli‘l% th ERSHWRRARItE ORI BS ARa & oF Mﬂcé&r%smbﬁw tlssue site.
hrough the manifold delivery tube 8 allow ng t

f | ke Breenngaplegpegbrng 841 afraY@ém bR 'eﬁedﬁ‘a@@ﬁm I‘IS%G‘Pddﬂcem the tissue
site ﬁrﬂﬁ' tBS) GEOHR T EAREA Bredfirt \ﬁ@fvye %68@ aih& tHO e site. After

or- deconpress such th e reduced pressure
pushmg the éequcaé pansamrsslebm@anarg@s ;&@h@@d mtnctemramabw mgmbrane 871

@g.gm %na'sag ofmemm'f(ﬁh 'ﬁkﬁeeégfmsmlf L%k RhEnLAfivid Ghay be

or ce ar materi a may oOcCcur
injected mmunm\i into the inrewisparet&Té of theaapermaatl¢ megduaaaB7!. A liquid is

prefqul'?lg%%c? Eﬂ ﬁﬂta f%\é: ﬂﬁg&ﬁ@fé%%&aﬁ@ §7I Qﬁcé M@At{xﬁfesglﬁﬁw of liquids

sone cases,
allowp ﬂmsnmpeema'd;le e nthrhne/ &7 letd dxbandjgioret mubeammmsmeeﬂsu The

deliwvery t to aSSI i upr II| o
impegmeabls F'Xes'gilil © ? 2@ aﬂ vt nug/rF IP- 22.P1 Girggrionally
dependingranaits B6thod Iaﬁlrxlanufamglré amdibttzp:lhmMe ofanifold d@dmaenhbe 821. As

essure del iver arat us 86 nmani f.ol, d d
the ipERReETe PEmpr iR ARRGR s ket nlsife AEPEH Brfifiod [ 41G. 25) due
to the Eﬁesﬁﬁgw{@lﬂe #if e Auidea 5}61d i¥ Qisgedtedbadj St ﬁ&&ﬁelh@ilﬁ:d Whefthe void is
large eneourglel tlill ?1qu19:{ glsrsolil'ro er?l I'r}/ r%ta%'/ nge g&s%ﬁ%r e inner space 873 to allow

the impermeable membrane 871 to assume the relaxed position. The impermeable membrane

871 may then be ruptured as previously explained and the reduced pressure delivery apparatus

861 inserted adjacent the tissue site.
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remains in situ to allow percutaneous application of

reduced pressure to the tissue site. The inperneable
wormnnbn@ser 871 nmay al so be used to di ssect ti SSREI/US2007/006652

adj acent the tissue site prior to placing the reduced

pressure delivery apparatus 861 agai nst the tissue

site. After pushing the reduced pressure delivery

apparatus 861 and intact inperneabl e nmenbrane 871

t hrough the distal end 843 of the manifold delivery

tube 821, air or another fluid may be injected or

puReédring to FIG.25Ay i Ethesmpean@ibi: mﬁnﬂ)me‘i&?]béri nsealpirgnarily to dissect

tissugeﬁg%%%xﬂgtp%%w esﬁﬁ,lst;t}g gljgﬁ%rirrge?ﬁfeergg I g % glﬁ %jayt be %Qﬁ:’:ﬁ& %ttached to the

manifSrIdglivesstube BR21 yucH thhi theiinteer apdce\878 Hidlypernmmatitaes with a
menbrane 871 ta re,evenl

e B e ST BRI Sy VSR A1 SO SN e e 21

The sédondhfyatiRnig9 1 thdy bedise@lto dilives tallfudd, laj, eSO 16 he inner space
its method of manufacture and at t achment to.the

873 truplpsoibg imprimeable membrans871n theexpanded prsitigne Following dissection,
the FRIEEMA AR QY bR el ADr @Ity desorived with

ee FIG 25)" due to the pressure of the air
refemnctﬂmlr"ld} 24.void is d| ssect ed adjacent the tissue

o gt H 20 phsahe, it el oo

I nnher space
emb8dimnednt oﬁtHecpmSehtamvnpmmmahides amdmfahbdesi?/trst tmbaQQ Ulraving a tapered

. the e) fhe 71 .
5 O AP G R o e e
dianfezehufahle gisead shd 043 QJOIulCEBQ/SlﬂJMaﬂtlﬂl)Uﬁle&ﬁﬂle ian e gteati:r than the inner

a3 e PinnB Mo T2 < i BeEtEpin 1L nf i s 095 s

schehlﬁﬁbﬂ@y ﬂws&ﬁ&ﬂthl‘(G 26 by bkeh lies 937 | nper neabl e

d elfi an 3 %i%ge \g’{)k') fﬁtlt{g&{l%/rﬁgct: { %ga}e g%s%eggetéuhag}g%vquch a reduced

presﬁﬁr@ 'd@hVer? QApparahE 6 Sindlifto ahSshentédnyed prossiredelivéBeapparatuses
91 associated with or attached to the manifold

desca@rri hereln ispoetagned. Fhegeduced maessyre dehiueryappasiis 16d inglydes a flexible

barrieP 965 'ah&'/%f a @elllﬁlgﬂn%enal 967 hat Etptﬂ%rafleidiilea Ofol 2@, b ¥BErwise
space 8 to place the inperneable menbrane 871 in the

comér@@m@rwgrb% redused pressure delivery iubs6Pite feduch ghe cross-sectional area of
[
the feR&d | o&gﬁ é/@ chyal gg‘agﬂswﬁhwﬁﬁx tﬁ 458 %%V‘%I JGMH% gijaﬁﬁ‘old delivery

as pr refere
tubeflerring to FIG 26, a reduced pressure del i very

Sy M{quger&l%a@? ng;{xﬁlﬂngge 5?1 Inck %ac? 573 E‘sgczxgﬁcﬁsgﬁ gfound the

i nvention I ncludes a nanr abe
reduged ppasswd ddliwdrp lappardtud $61 tshratt tha‘sthc meducgdr pm,‘.suxe delivery apparatus 961

1S con?arhead ttaucx)l \el\@ﬁxge{t g%c%@ggg%?glixeo 91?%:&'@%%)1 rgr?et 9’}1 ®The impermeable

I nner
menshihsd 9Tk inaludgs bigmmaw%omn@mladfehe trhp&mtehblemmnbrane 971 to

provE 1l ver B BF i e Hieslieed PRGIE elivRy sPparinus 961 from
the imperatatae &ﬂmiHiaxEd 971. Zbhdiynpennkstle Erldi’iﬁﬁaﬁiﬁ&?] 1 rhlg be sealingly

conrggm [ o'@g% ey t ube ! ureré{]tglgg é?lg ltfgr'etfxgtetpg inner space 973 of the
im &m&»&tm&neﬁaaewm& ﬁrﬂ.rua cbhemefittion VAt 4e pakyaBewal 6f the manifold

deI [ veral ap Xlar at uses
delivery tube 921. "Alternatively, the impermeable membrane 971 may be attached to a
separate control tube (not shown) that fluidly communicates with the inner space 973.
Similar to the impermeable membrane 871 of FIG. 23, impermeable membrane 971

may be capable of preventing fluid transmission such that the impermeable membrane 971 can
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descri bed herein is contained. The reduced pressure
delivery apparatus 961 includes a flexible barrier 965
webEQbessy cel I ul ar material 967 that is preferpdl/ws2007/006652

rolled, folded, or otherw se conpressed around a
reduced pressure delivery tube 969 to reduce the
cross-sectional area of the reduced pressure delivery
apparatus 961 within the passageway of the manifold
delivery tube 921. An inperneabl e nenbrane 971 havi ng
an inner space 973 is disposed around the reduced

assuiik @6 Fakordal fiawdmpregspd padition,Hrklaxad positiahn, dndenrex@aisdzd position.

. pressure del jvery, appatatus 9 is contaLhed within .
Sincg He TAFRIureSE Blaging 1B IMRETeABE HEnbREe Jhth 3 fempirtsed position and
an expa8de PSS IER Re QiR ARGse T8 irh Pt inealste neribrife §FRIondy the differing

on one end of the inperneabl e nmenbrane 971 to provide

process of rempyiagithereduesthpresiure dekixernapnanaus 8ol iscleseribeds ur e
o Dy ©
©hY {docpR PAISAIr Beilely BpRIbRDE! TDSANRAR 8 fiPIl.20Re within the

9 er neabl rane 971 may be sealingly
impermeatle masmbrane At Ard then prepsrhyinosiioned ubing gadesgepys wlgasound,

u t i r .i_pmner,
g D g SRl KRG,
impgraeablgenembrafe Ok magindlodeiraded-opague narkers 931 that improve visualization

Al.ternat ivel t he j.aper,neabl e nembran 71 may,b
of th i REBtFOL< kbt 7 SO PRI SLRB ik Gt HLAeBRAL Bl reduced
presdurel delliverg apparatus latsess %ﬁ pused 7thmilgh %@3@43&%& adanifold
.to the | neapl e nenprane (0] ,
deliver ibFSA] O PR B G AR LbCc oS S 73, e to place
the iélg@hﬂedﬂ@ﬁﬁﬁib?&ie@?liﬁ% telided pdSitioAP ahaeediiced priskiradelivery

1 canassune at | east qne of a conpressed.positiop, a
appargipnRehisthen prehsd thiquel theeglpe srad §7£Esm ingerpesble embrane 971.

Pr REEIHRE Yo FRG. 18/ re8udeld HrésIBRI BB ySRIPISY e cBrding b an
a_conpressed posjtion and an ﬁngnde position are | |
embedimen pf the presspeinventianypay pebivrkudee manifeld deliveryRibg similar to

i 05T B0 PRS2 SRt USRS 555 my
inclygleesguide wirs| 987 ca _yedapﬁhpl_&swe gélivery tubg|989camstia teducé¢rbpressure
deli\{elﬁ)z %H}?argr'ug 6?%’/\” II'H& ?e[ : 0&d g#@&fré‘ﬁ&?&eg% g@g%t’ﬁ? g??zﬂ’lch?d’ég a’plurality flow

proper pos ohed USI hg en rasoun
chanhklsghatds fpidly eorseatetiao itexedpeddgatssore, dadivennpbeOB2r Instead of using

.suitaple |l o izatio echpni.que.. T i_pe
an iR e maS 8 LSy NP s H oL L5 Ueflyery apparatus 991,
the rediged\peessusidelivent apparatis 991eandmpéuced it ssuneriehivenyauby 989 are placed
under, flu SC .prior. toits r. val .. The..r ced
on the! 6ke, e YBIRh 8 pereinancaushatife{o R fiosie Sitt G4 Pisegpbty. the
guidt RAre ST ld RAGceIpreine dutiveRNiubo bEY geddtuty the iskiacofIBe patient through
The reduced pressure applied to the inner spaceg%;%pﬂusmne

a stegiig shsathe By guiding fhe seduced pressiue delirire HhemRdoA0d o

delivelf 206899 P Afnk it guidd ifeSIRIC fHE B e Yr&sstR deYiOédy apparatus 991
elappggg%us 961 isbtheﬁmpushed t hr ough thg%gﬁue ééaldb$?

maytbg plaqed at the tisspesital) 1© allopppeasutancpus appligaipp of geduged pressure
tissub t2atraEty a reduced pressure delivery system 985
according to an enbodi ment of the present invention )
naypinestth¢ redugetbpresswanii¢lpiedy apparatus §91 isnot spmgtiainedtwithin a manifold

delivery tube during delivery to the tissue site 993, it is preferable to hold the reduced pressure
delivery apparatus 991 in a compressed position during delivery. If an elastic foam is used as
the reduced pressure delivery apparatus 991, a biocompatible, soluble adhesive may be applied
to the foam and the foam compressed. Upon arrival at the tissue site, bodily fluids or other

fluids delivered through the reduced pressure delivery tube 989 dissolve the adhesive, allowing
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mani fol d delivery tube 921 of FIG 26. Instead, the
reduced pressure delivery system 985 may include a
w@oteocehs € 987, a reduced pressure delivery tpbdeudBe/006652

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
usi ng an i ndependent manifold delivery tube to deliver
the reduced pressure delivery apparatus 991, the

the foaH Y6 eﬂpaﬁﬁﬁﬁfbttfomaiew:m&helnmp aitat Aeffivelpdthe eetliwed pressure

O T e
absoftstRoiSRiPe fcﬁ’fo%ﬁ aah%ry *uhﬂ‘le Frdbebesitel 998 a@l%%ﬁ%:é’xﬂaﬁﬁb}ﬁ @ the reduced

pressure dellver§ penetrate the in of the
pressysg fleliiery ppRAsefNs 49 5+ §Nl %O@ﬁrer&tﬂﬂcedayetfmeoﬂ'gempamms 991 may be

madé ﬁgﬂpfﬂne%S?&%%ﬁ%él\(g gypchy l%ﬁg g@‘&gl)rtﬁé{lé‘kﬁﬁmds at the tissue site 993

pressure Ivery a tus 99 al on he gU| de wre
whergginosed to thedody deatr slmpamemel jnstilhang mbedinya, aegmpressed

redugegi ﬁec E‘F‘fd%% vg%)h ?@g&&ﬁyﬁﬁbtag bg %@h{z&eéu &thgﬁecslﬂe%q{f§ dissolvable

uced pressure tissue treat
nmnﬁhnme the reduced pressure delivery apparatus 99 lis

aoReGRg8 IEFRE27r hiehyRedpiEidlsy Bl biaiBt o) sl W an

e tIsSSue s er a
embd?dlhxént hﬁﬁl&@d&mﬁdnpéxﬁmmeluded a mam)folﬂrﬂehvatyuabé)mli Imving a distal

end ?(ggpnt;lgélg ngsggtoil f ﬁéa 2 sy gxr I ng}a. a[??b%%ﬂﬁ gc%Fgf Fl\%ﬂ; 83t"1925. The tissue
site FI2Bahay itehiiRh vald 1029 tHapitdskdctated oithta \Goﬁdhﬁ&‘dthﬁ' demct, or

be. applied to he fogmapd the fo ssed U
altermpipEbp VAl iR bF Ficaifd by cpesect g pl Ree g Ephniques described
herefnl Ui ds delivered through the reduced pressure dellvery

tube 989 di ssol ve the adhesive, allow ngthe fo

ex palewing: placesmans of thgjdinakend 1073 ayithin thevoid 1029 adjacent the tissue site
1029)2h %r%aé\kgl\ée#éiuaﬁlg R AL ERPHEQUACHIINRTY afPARRLAT 055 is

or ned ron1a conpressed, dry hydroge The

delivieyask tbgelghatbs orapgfoldrdadivaryetube Ol)l/\mﬂ}e tissuesiteyl 02 ifhe reduced
pres%.{rré ég&% é&»ggﬁs zﬂ)ﬁ? ﬁe?&a@l? Qg&? ﬂ%t ifi’%w&lﬁg stal g cjiehvgry to the

Ivery apparatu anot er r
tissup Bi!s,samdehcie lafteearyivabivama e piurality afdlovbeharadls for distrigution of reduced

pressure bf CdtsI Yx? ﬁ%ﬁ% g&egl thé P&agggixyt *ttnh%énﬁa:gé fch% %ﬁ&lhc%tate after

expands at I'ssiue Si Aen ose
arrivhbahthé tisdueaitef ditheptitrowgit a drlym@pmbd:ssamolrhg prengssconmehktr,chemical or

physhrﬁé; r%g{xe 3> Fr{/%tﬁxgrgcuaiggg ttlg [ ?w% gg g\%g rta! %%Btgﬁﬁ A oztn%sin-%%' following

delivéirs sothe ahklﬁ: sieniStdinstherRaiterials ntaytexidtifca g@lflikeastate citi dectissue site

ok Sl By o R P fressre. Thesmount of

reduﬁﬁ%&_@é@g délivers gygatﬁatb@ 1038deltverddng tl]?e tlisat 3ite @025 Hdg Be enough to
tnat 1s 1 ns rou a_lls e a atlentt
partiglly eggoraple@%%@ the tf@dﬂg’ég T¥ﬁ educed prselre delivpy apgaFatus 1035 may

inchidRGspétes &f biith d MaRR 1A Red a sSaffddd 0Bk atmaﬁumd ,ihé@redReddpressure
ot her defect or alternatjvely a void be created

deliveyy aprpsatys 1835 inclides aiphyalityof BPE2s 08 OPe celischf e ke formed in the
matéi$ SfiéARGivBR/ Bithe void 1029. The pores or open cells communicate with one

another, thereby creating a plurality of flow channels. The flow channels are used to apply and

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.
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Fol | owi ng pl acement of the distal end 1043 within the
void 1029 adjacent the tissue site 1025, an

WO RjogGdcdw e, pourable, or flowable reduced presSk$007/006652
del i very apparatus 1035 is delivered through the

mani fol d delivery tube 1021 to the tissue site 1025.

The reduced pressure delivery apparatus 1035

preferably exists in a flowable state during delivery

to the tissue site, and then, after arrival forns a
plurality of flow channels for distribution of reduced
pr &s sn¢ embodifdent,dbe redncabpresstias delivenhapfakatus b0 35 may include

AN T AR Y ST A —

Afte tHe 10hi@ b ¢iR66us gal 1sQidlh@éredh6 eheCtidsu® sitep 23, deel matenal conforms to the

reaction, In other cases, fl owabl. e i al
void 25 anaRbeRRUrFS 191 B9 TB 1 ed@#ﬁ%%‘)@ﬁé’omsgﬁ@swlve in the

preseidefof batil fruishedvingh Sfr@lie WAl ift¥rcShnedchedehodéd, of IK® channels.
state at the tissue site 1025 but still have a

Redysedrpipssige asd/ar fhid isdalivered to ghe Hewichapnely Heagn digsue develops, the
3 I
txssﬁg owt irffo th]l%gosr@%gft?é éérlfeug[a@ 9&&%&% BERvY hfpASiul \1935/ an)c/i then

ar at us he tissue site 10
ultinhatelyrreplgbesttbe patucedipiegsuge delmppy appargtus 1035 asié dvgﬁades In this

por A sy BUERpRERSRU Bl M o bl
manfgtd;lbrlf ai:sﬂgs ] h:mffowfmexéwpﬂa?s ggo?wétgel ivery applalr at us
WF‘S’} %eémfxﬁx@{xh (< rfﬁfl cc% resspre d detive ﬂ%pa g %Esols(?%g?gm alginate

nﬁxatbwﬁihih(DBQLm mﬁnmrlRaerThEpmragBislcs beaxislma]y badfsswﬁved]by local body

ST E T T —
lO3fdhlStbé itiesiessite @unedmtgr dissoluitéon ¢f thé portapSisuse lﬁadﬁ tHDsphaces previously

occupiesEby eiogpisin LRSS PHHTE B 98 Lok areymErRAETIER PO voids o

fomaﬂﬂ fYdw Bhahnel3iveithin e¢ fedaSddepri®irdddiWehyappagatus 1035.
enbodi nent, the reduced _pressure delivery apparatus

103erag of petagens tpSFeteflowshapnelzingmpicgial i§ehisptive butit also forms
pores *&fl& ﬂ%rv@clghﬁ%l% 'tlF%H dx’n.hé&’ HPd9do a’i)pkéﬂﬂl'aﬂ: O)gfhe\ﬂaﬁf&é’ Size of the

After t or viI scous ge | S l'ivered
selewthé poragemelnsteaad 0£ OQ@gelﬁh @ chamigal rdactiommaey bg used tormeate larger pores

due chithg, £ u%{&' %&%ﬂ\s %grpqﬁdﬁ(% %{?{#@ﬂ: 'ﬁ?ﬁ e er;j;g@dlmem a flowable

er-so ragens e presence
materfal nmayi bodelivareddo itheatissng ske ‘5@25[,1@13{”@%3 $pd1um bicarbonate and citric

acxdI rz]atrt%lg O rc}xelps 1&)18?1'6 aa.u%ur{% %}%er glggcﬁo%tshtﬁg ?l#&%gle material forms a

ressur
foans baselél m—sxm bodily ﬂuxsls mall dreitieleansacid- lxseirema bgtveees the sodium

i,nto th ores t reduced res de
bicalfioie RS 658 SEiy 1hn Kl SRR o s e b TpiGs that are produced
createﬂdtgbe oy agislyve chkﬁ’irielsethgough@larthé teglud€iBpressure delivery apparatus 1035

rades. In this part ular exanpl e, the reduced

m”‘ﬁ?&?ﬁ%‘l“’é ralé(ﬂg\)‘@}?f"g #‘ 335 serves not only as a

rTHI’ll'h‘eQi'ﬂlsh fdambna:lﬁ Sﬂt}ﬁi‘rr%&xc&d prdsodrd dfelifrerg Qpngbﬁﬁ ue35 from a liquid or

. growh. In ot her enbodi ment, educe ressure ) .
Vlscg%?f geldntp %Broa@ gan §ay Fé“%ﬂ?f%ff BX R t@“}ﬂq@ég‘emﬁgw ofreaction with
bodINTINRINE e iBA 85 othéNsubRRind&edTivered 16 AEStig¥AY sikE The transformation
| ssol ved by | ocal body fluids or by irrigational or

mayalseecour by guixing| mylsipledeagiverrompoaeitsd ippresembadiment, the reduced
presSirel ARV ¥ry3pRaRRIsUD3S is prepared by selecting bioresorbable microspheres made

from any bioresorbable polymer. The microspheres are dispersed in a solution containing a

photoinitiator and a hydrogel-forming material such as hyaluronic acid, collagen, or
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1035 at the tissue site. Follow ng dissolution of the
por agens or beads, the spaces previously occupied by
wo b7peysagens or beads becone voids that are pcT/US2007/006652

i nterconnected with other voids to formthe flow
channel s within the reduced pressure delivery
apparatus 1035. The use of poragens to create flow
channels in a material is effective, but it also forns
pores and flow channels that are limted in size to
approximately the particle size of the selected

polyghylege Iglycbhsmhqﬂloﬂfremwa geoups. dhe heotospliere-@akbmibdurenayxposed to

i e ed.to.cre es. o,.the fqar.mti

tight d3c £ BRET BicH o b PRORNERRSTE 1he hisheSi el iFtaic e brarogs

on tHel AikAGIpRefEB! ThE akcedByolutiodl B draiged,chndahé hricrospimns ¢ then dried. The
1025 t hat conta ns.sodi um, bi car bonat e and. ci

tr
micrpspheres|asg delivsred oghe HSBiesite DY RIREHMN & W“gewﬂsﬁ’&f%dehvw the
mixthieatsb YR iSub@ R4 ki hydP6 8 coatin@BBcBmes Bl didtddN-THetrbixture is then

bodily fluids will initiate an acjd-base reaction
agaim expased t9 Hehts yhidhrrpsstinkobhs migrogpberesh ereating aplyralify of flow

changpﬁ The glr&sﬁﬂk 5‘5 ﬂé1%§ (115 sgﬁ'% d%aarrhhﬁhﬂé té BAtveR ¥ &luced pressure

roduced creat pore and flow channel s
to tht: mm@mdtah@ noefwcse@fﬁpidée 9mreot§ @Iew\,teqsye giopdhat us

Thgé?acnaa Shl {}Iﬁ'%%ﬁgﬁgr podiie o0 dBQIBEE ﬂemg{g féhh@éa pressure

ranst or na ere pressure .
delivaepyp apr&lratus 1033‘5nfay demadeifcpm d varietyi ofgoateriajs) mclndmgamthout limitation

ctfpfs, TR ARG Y Pl SRl

capabtefbiﬂ’bemg)&lmmodbé tissae sde t0a g ligusls gel, paste puftheslurry,

susptplrésggx? To\%(rg :ﬂ%&?gﬁ%/xggtleﬁ cur ?H%)&em?gtlﬁ{xgxr{éu{éltxf}%ge tgow paths in fluid
comffu@iatibs wigl thy eiksueanpATat filowh6Rmateripl mpp fgrthebynclude particulate

s 5L BRRE T OSPhet e K0S LAY e 1021 i

the paftichl&te solidsOdte GRfficidnflly Rghall iRRDeOMAtdriadd tBht 48 deRvered to the tissue site
hydr ogel -form ng materi al such as hyal uroni c aci d,

in 2 flgprbigetate gY@ X!PW%H@%W%B! wi th photoreactive

gr %%Fb?ewgﬁﬁ Wbﬁ!r%ﬂ h&e ?édi’l%éd e§§lh‘é Qelive %BJIS’&%S 4035 may injected or
or a brief perli ime to par

pour@szl 3§9¢qlsnm the vojdil adjamt theriseig siteel 423 Rﬁ}%ﬂ@gé? Fifg. 27A, the
manffﬁﬁ aglf%%sms W651 mah qnﬁﬁ&eeﬁm%én%we ok Serfli- géraﬁqbleqmnbme 1051

e mcr heres aré then dried. The m crospheres are
at thgdistalendd 0t43.a of the manifald delivesy Bybei ii2d c iThg rmmbrpo@ A Phlgincludes an

mneia%g: F(ibl.iﬁ Yl%afﬂo éﬁjcfﬂ' ol nmeJao%g (})g{'rtrﬁ(e% y%c%aaaﬁqgggq_%s '?}]H)ﬁcﬁ?d to the

manifeld dmveagwbn léibofhdnlamﬂ)lldggchvembm 102 los guidekd o theetissue site 1025
m Cr.Qs her creatlngaplurallty of flow channels.

overﬁ%ng g’ésl | n ed m crospheres then serve as a nmanifold

t o Ttelredieed p&d;ume aﬂehvm apparatus 1088 nta'ymuej estetler apndredshrough the

ol 1591 AR IR ARy A et o g

fills ey Mkmbrdnea 05 eOihe Qﬁbnﬂfr&ﬁé 103 epahdetoyfilbtheaiodd US29143h that the

Bl TS eSS s L8] B e

merrﬂirﬁheﬂﬂjﬁ, m&¥ bt ub&sto, dxé%éct&idkhtﬁmﬁﬁtﬁssﬁé{ Hd"éééxﬂ BF né@tRe tistue site 1025.
that is capable of bei ng dellvered to the tissue si

The gser%pr@%l i Meﬂ@@q e, 5Bt plp[ﬂqayy rgptme,dwnd removec{ ?eavmg behind

the reduced pressure delivery apparatus 1035 in contact with the tissue site 1025.

Alternatively, the membrane 1051 may be made from a dissolvable material that dissolves in

the presence of bodily fluids or biocompatible solvents that may be delivered to the membrane
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suspensi on, or other flowable material and is capable
of formng nultiple flow paths in fluid comunication

wobdoh/1bdzey ti ssue site. The flowabl e material npyr/US2007/006652

further include particulate solids, such as beads,
that are capable of flow ng through the manifold
delivery tube 1021 if the particulate solids are
sufficiently small in size. Materials that are
delivered to the tissue site in a flowable state nay
pol ynerize or gel in-situ. As previously described,

1051 fﬁmmanbcbmrlws i s;emiqbemeal)le,appatemhrmelm ma)yremam in situ. The

sempreat omberedpet e malhadollon' Y ek bomureppg possivly other
ﬂmdbh@mmsﬁ@k,&: majsl very tube 1021 may |ncI ude an

rmeabl e r nbr ane 105 t
B an s TSP b e T, oo s R sbiptre issue
treatiefit {RAH¢sa8 Sitd Reluded at Uﬁ&s@lc&l@ﬁ&exﬁﬂ@ﬁ@na}ﬁﬁﬁd hdljatent the tissue

ste, ¢ HENERIA NG VIE AR PEPTORe OB X tpisles Hopra dgrble barrier o create a
plu:im? of Abtl GRhh M8 b¥tweeh %elﬂ%j'echﬁng UTketadifoltl REpédiesnéd at 1119 such
Sl

e 1025 over a guide wire 1061 . The reduced
that ptrleast arpertinn ofthe preipgiions arsinosichyith ke tiysue site Al 123, a reduced

presﬁﬁé" Es%gp@& ﬁﬁ’?ig%lgﬁ%frﬁﬁggﬁ%g& n%‘r eltidBRI;R057 to fill the

I nner ace ane 1051. As the fluid or
g e IReferhhg ta REG.d9%bmegthod 031l, oft ddeninisteningraed 0B pesgsuredissue

trea { o4 t1§su? ﬁ%{? i ch%dlc% §b gflgslh er%“?lxg}?{gg{ r?%}ef#oaﬁlflom adjacent the

tissué @ﬁé. Thp armaifpld ey mzzllldlﬂem]piufdlﬁﬂ. ofiprpjdedionsedendingl frogez flexible
additional .tissu ent r.near. the.tissue,site..

barrf ot RPN Samels Yer e ok Bfoiblily " pllebatively, the

manﬁbmhﬁygidc}mdeld&llurag d:lxa&ﬁ'ﬂal heviny aplurabarofifipvb elrnndlstwiechin the cellular
r pressure de r rat 1035 in nt act

matdathREAy S e ariol by TRD LR Do HblE fisdpapple material

that i&QRlivERY t6 ehe Wit SitOMMPBfoHNS &@lmﬁmy%fffﬂivﬁéhaﬂnelsfﬁ%r arriving at the
di ssolves in the presence of bOdIBléf\\/%f | ui ds or

tissusisijeo s 421 I the monifeld is popitipngd:such dha at 2 Isastapergiop R the flow
chm{ﬁ%ﬁba&@nﬁé%lemdrﬁmh@&dmm AHeist@ditd A %&!ﬂce@ﬁfe@ﬁﬁ@ isapplied to the

he nmenbrane 1051 may remain in sSitu.
nswéﬁpﬂyepabﬁmream&%%h@ho51 al | ows cormunl cation of

I eQUESHRRISERYI 0, ANHethQF 4 11 é/f ﬁﬁxﬁﬁfstefring'adéd\tx&dtﬂ?gssure tissue

ti ssue s?te 1025. Referring t 8, a nethod
treatgfentting Hssye site fnghades atl b-‘tlei:pqwetsmﬁuelyvn@mw ] tlé)&thwmg a passageway

o £y S R IR L BRI a0 1319,
balldvanassoriateg Miithethe tybeahaypbeo jrflatddan sh&simtemshuengij dqeohthe tissue site,
nerb B DR 8 5354 RN I e sggena. he
manffokd iy iretudeta flidditg uf:broﬁdmbnaextbmhag franrpoflexible tedfrriedte create a

[OJ are.in contact .wi.t tiss ite.
plurlicyof ondhzofelg bpPueeBibEbioictis | Alemnfeslgbe pianifold may include
cellulanmbetidl lﬁzﬁ/uﬁ@e plursifty of lotvechahindle lwilhilgthb @effilar mafbriah Alternatively,
e SRR P L S o U ASET LR e
tissudeite ak ABRLIBEH Yrdvieitly With réfefBbe tOFIG. 29] auRthariftd is positioned in the

void at 1327 such that at least a portion of the flow channels are in fluid communication with

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.
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tissue site. The manifold may include a plurality of

projections extending froma flexible barrier to
web@ahessay pl urality of flow channel s between tper/us2007/006652

projections. Alternatively, the manifold may include

cellular material having a plurality of flow channels

within the cellular material. Alternatively, the ,

mani fold nay be formed from an injectable or pourable

material that is delivered to the tissue site and

forms a plurality of flow channels after arriving at

t hRefel$Sg!® FIG.81, Aneflidtio 411 lod adminiftelidg hSechmsdl p'tdsmrel tissue

such that at | eas rtion of the flowc
treat P tpyh HASHS SRR & SIelR TSP LY F1oCHie LIupE haying a passageway
ﬁuodgﬁqltﬁ?s%de BF &£ patidi td glaaw ised eh@ of e thbSadjacent R tissudsifh At 1423, a
he mani fold at 1223. Referri nghto FIG 30,. a nethod
mamiqm 1s delivened thranedvthe gassagcycedhgiisve §Hte Withingpeimpermeable sheath,

the 1&%&%&@ shtthhaat b4 $6 HEvifg béer :ﬂﬁ)_kéé@&ﬁto%t firtBrbauced pressure less than an
rcut aneousl y I nsert Ilgg’l a tube haVl Nng a passa

ambltehlr praspureof the sheatlyf A ithashepth ig mzt@rea tg paca%\eewam&ld in contact
with kEidsHP sltédh’f‘?fﬂt alsBEord reditied r!:s% %}%xeligchr gR3hd AQRifold to the

assocl ated wth tthe tube may ssect
tissu¢ sidsue adj acent the tissue S|te thereby creating a

VOoj,de At 0

paislg%eénen 903121?5}1 ea}'rzmlgﬁﬁ f30r %gedugecgﬁxle éﬁgé QQIJGF% 9%&9 ??1 1 according to
an erpbmjmxebt Gflﬂ;le @xdzsem:inngltfomomladésl aemrmoe)edlarhlp prostb@s:s 1515 for

of f | ch .
T T T T
includes & sleat pdimbﬁ nisal aida hezgi porfibnil 425.t Yh@ﬁte{nl pontio #52ieiselongated for

wi thi.n.the cel I
insecho sy pagpoge 1725 HBmeR b Ak phifedrg! B3 Adfroupiogating 1535 is
dispdked afdund thésfem ﬁorﬂ@b hivepreterhlyif Coristrasied fdint @mﬁed or vitrified
descri bed previously vv|1th reference to FIG é%_
cerarpics of gredel; Alisauativiebhageilplar MBLEFH BVRE ROEORS ¢ nctsﬂ%ﬂc could be

dispc¥ed afRRl the R ﬁ)cﬁﬂoﬁ’f Atggrafityosy M\a’éﬁﬁ{nilsaf 53 11i§dispéHed within the
comuni cation with the tissue site. 1331, a reduced

stemmoests@ruim of the bin prgsthesis k215 suchthatdhe Eowmhé%rgqxs 13 are in fluid
cgﬂéggw\fﬂhath@ sy E@zﬁm?rl%%§ u %ec&ﬂebﬂ&{ %ort (1315 ﬁrﬂxfiﬁw connected to

['itvery neans.Referring to F

the ﬂpMcllanoﬁlsdéﬁil ntihs pemhqugapowlﬁgu@dcfomeé@é%hle cw@ﬁu@n to a reduced

presstug'c,g aél wft 135 'aﬁa lal%:(ﬁlc%i p%'({légl!lrg %ﬁvé}g s&ke 1553. The flow channels

utaneously insertin havi ng a passageway
154 lt aan: oaghtoadedwssm eedoterprpsaurfem the popsiug ceatingdl 35 zndéos ghgpone

surrotugﬁglg ne g?pgﬂa;%gtﬁgéxs tlEFS f?'u%%? g}gl?mta 1f'ﬁ(gﬂ0@' cﬂgﬂﬁefl? h 941 may

roug e pas tissue site
include ahhaindeedenmpioe rlréabthat Shigllyt tomumeicatep avitheselveral ktrzalt ranch lines
19 havj u t [
1547a es;hur B (lensnjislg nEn a% P?rn?e)ucs C%?n%g (leg%%r{éﬁ% . %L&S%h lfrﬁs 1545 may be
onenMd Adrval té the mhiedtdier Sine ip4Lasillustoatpd acEIG.132, ommay b driented at

nt act Wlt te., At econd
anglis g SAEHAGH ettt a3, A Do st gd or fispfo S reduced
presstdﬂﬁ irichiies providiag afwllewrhip grdsthesis(and fRingnhle Aer space of the
educe ure del ] ver ar at 5
prosthESIE Nt HORAnprefsably Apbaarl Moterna] Gt istaptncer Andry ©
comﬁhhﬁaﬁ@gwthfth@p&rmbw f558153515 for replacing the

existing fenoral _head of _a fepur 1517 of _a patie
ThBekgrmng moze seesifically 16 FIG. 33, hip prosthesis 1515 may further include a

second plurality of flow channels 1561 within the stem portion 1521 to provide a fluid to the
porous coating 1535 and/or the bone surrounding the hip prosthesis 1515. The fluid could

include filtered air or other gases, antibacterial agents, antiviral agents, cell-growth promotion
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includes a stem portion 1521 and a head portion 1525.
The stem portion 1521 is elongated for insertion
w06y passage 1529 reaned in a shaft of thecf/esen7/006652

1517. A porous coating 1535 is disposed around the
stem portion and preferably is constructed from
sintered or vitrified ceramcs or netal.
Al ternatively, a cellular material having porous
characteristic could be disposed around the stem
portion. A plurality of flow channels 1541 is di sposed

agenw, irﬁigﬁtmd]ﬂuﬁls,slhepncallmn&S Pluidsf ort dny dther fhrids IfHie & desired to introduce

g B3 b SRR TSl of s

com{ﬁﬁﬁiéﬁﬁ(ltm gﬂ)@fptrodlﬁé& Ascohhettidnpoeoh 566 d$ Adidlpcodircledaovthe flow
channel s 1

b d f
chanpg 436 hbE PEE 1365 PPR OBREUFY drCBlr SRS SEci o lyid delivery

tube tllﬂl?? aﬂ@g hudgelfver P S81EE41 9732 SEHY ffowl @hantRIsy1 5%Q l-iﬁ&)eml;ﬁﬁla .a main
The flow channel s 1541 are used to deliver a red

feedgrle@skﬁfié tha Huidlyrortaunieses with sae3a) latsenl &raflchém%ﬁé” which
comﬁﬁﬁx][ Qi gletﬁbiﬁﬁg %aﬁ WQ%E@? STe fapckat BrahdiPihe?d 585 may be oriented

antation anne s 1541 may I nclude a
normm nmﬂfeeaaierfeetden ding 3483 ahidlustrated it F1G Sdnoninexnbe orignted at angles to

me%#%g%rﬁﬁé?gg branch |ines 1547, which comruni cate

orous coating 1535. The lateral branch |ines
157he ldal)wehry of réduced pressurertd thed'lrsthdunzhtmotfm charnnetsel 541 and the

serREREB A SR A oy Rl P50 AR BB

sepafmé fubds buh ki reduided iréssgret detiverydube S Jir asisiiuid dlehcérydebh 1571.
avi di n

Alte g;lysi’ a hOl 160 u%xlpg & roix%he ﬁcﬂbg %g}il} ursfa/p%rem may be used to

se afa@é ﬂ'fe&fo&bhumeﬂﬁﬁrp'}ﬁhsl for dekiwdring| thé halucédpreequadhed thie fluid. It should
cating.with the.porous co

furthg b P A GAAOM IS PP feBiat g PRRYide Yepirats PP S Chmgpusication

thﬂxf’ﬁé kﬁ@ﬁr(;sﬂfeﬁllaqgw NGE GER phurdBSOTIoW eHadhbls) 521 cfnlleVUe used to
channel s 1561 hin the stem portion 1521 to E@ow

delivgr ppth the miqcafé P{?éF‘HS and the flwig ta phong grapundiag therup prosthesis 1515.
sur s&%@ﬂ?ﬂfw WB& rivle, aﬁ; ﬁéﬁthﬁxsdﬁe&ur&é 'prég@reftb Bbfe ﬁ%le Promotes and

i nc ered air r ot her gases, antl bact eri al

speedgthetgrowtinef ndw honeigesne.s Byawing the bmtmmhmi $ brasremanifold to

deh\!'e% Eécﬂ:%%{i gﬁggdrf.“fxg the a?@ﬁénie e esﬁn'ao | n? FI%IJH% g? ﬂ%rslsafk)éovery of the

femur 151dds fasterhandabe hlpspmstbaml 1§23 mmratﬁpnpmstchessﬁdly with the bone.
Prov1$ chgedl 1}&& gﬂuah 0&‘ lﬁ%wogh L e&égggglo {E’%%'t ﬁl tﬂo%g SHHXU.\?(ﬁ[ag the hip

pr o onnect’i on po 'y "connec
prosthesits hé 15 improves threcduscesShul gerenatiqnosfinebSicmelarouryl the prosthesis.

deP PP e applciod S R FE PGkt eeh Bsmtbfonpegs 1515 fora
sele&b@atfnbﬁm dfhﬁmehereﬁﬁséd preysureddlivdey mbeasal hrddaid delivery tube 1571

t hat f comTunl cates. W v | at.er al .
may e ssonntoie HoBebe SORTEHOR BTG A Ead SonPEh R gFgh dhe peient's
body; préfert® Jil&&ﬁoutmgxamy-aivama pedteturee The 585né&i)bn Ibetween the

ori.ented normal toég_g nfee line 1583
connerfiom pprs ba 5 1563 and the tubes ko3), b7 lgpRehe g i5tlgasable
conre@tibh that Ry éffé‘cﬁﬁ@&f by & ﬂaé%ﬁ axfﬁh? di*iéhte\dﬁtéﬁ{sll‘éffofc@%l ﬂﬁdtubes 1551,

ressure to first plurality of flow channels 154
157&@@ therqutside of the patient’s body. Alternatively, the connection ports 1545 1565 may

be bioresorbable or dissolvable in the presence of selected fluids or chemicals such that release
of the tubes 1551, 1571 may be obtained by exposing the connection ports 1545, 1565 to the
fluid or chemical. The tubes 1551, 1571 may also be made from a bioresorbable material that
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delivery of the fluid to the second plurality of flow
channel s 1561 may be acconplished by separate tubes
WO bh/1&394 educed pressure delivery tube 1551 aper/tikioodoosss?

delivery tube 1571. Alternatively, a tube having
mul tiple | unmens as described previously herein may be
used to separate the communi cation paths for
delivering the reduced pressure and the fluid. It
shoul d further be noted that while it is preferred to
provi de separate paths of fluid comunication wthin

dissdl& dVeP alpefiod bE e okahactiVdied frakeiial fHat BRkolVys iafthé peence of a
channel s, 1541 could be used to deliver both the

partiglay ehemisplerathes sybtfandse fluid to the bone surrounding

t NPk REQ PiIGTE AelvekD so¥ee N5SY ifayPe)prohiaed biSide the patient’s body
application of reduced pressure to bone_ tissue

and ganagpted 40 thecredprsdpsessie dpliyamube il olshiyer jeducrd pregsure to the hip
prosﬂﬁ%kdlg q 5%? e Ahﬂeﬂxalﬁrvgf?'t hﬁ%‘:&u&é }res@SreeN0y fBhite 1858 %dyVB%r implanted

pressure he area of bone surrounding t
withini the patientfrekady, em@vebqarcbﬁr n496 thedhip prasthepis; 15 16 a&lfz,qement of the

e BB 31 LSO R ity e ncd fora

percplaneisiflyid obnidction.c Rheireplanted educed pesssure ldelivarpigource 1553 may bea
trad@ﬁ%%lgaglgx?éjﬁgb tgﬂogfge{bl A nr OSttrég %o e]fisow c l%vlﬁﬁl ! Hﬂe pump may be

new pone ar ou n
powpred Ylyhldttery that Isamiphantédiwithingthe paiénprafhay bxipeected by an external

ressu through fhe hi st hesi s
bartd i Fe GetmbaiN st PrWebedth SoBat ek o PE 2P TRty pay also be
drivén/8ifecliyTly @otknhicall Madiini th@&rdeliversa réuckd Ppesssie and circulates fluids
di sconnect ed fron1ihe connection ports 1545, 1565 and

WO?@}W&P"YF}E%“FH&% 11t ' s body, preferably without a

SUNGhiTbhly thé M 1&{ PSEI0AH dEhead PO riicN 125t dfake Riptpt6Rhesis 1515 are
t he conﬁg§t|o ﬂﬂh 545, 1565 and ﬂ t ubes, 1551,

illus&rstré mﬁﬁ@é?awﬁ%at shpuld-be.naied that thefipye chanrelsand means for

1$inbGeauah s@,ure&&ehé/tr&.an@ﬁt destAbdd/nééinBLRIbd éiifbﬁleh@o t
app?g%ce to ?ﬁ% t ubes 1551, 1571 on the %ut3|de any componen

of theip prasthesisddyl 5 theticeniaatsibpae gr otheptissyprineiufing faberample the
acetabiitar cub20> My be bi oresorbabl e or dissolvable in the
presence of selected fluids or chenicals such that
r e Refgreingfio FHS. 344 panethod 1611 B reppagngde jwink ofiapagieptincludes at 1615

unpl%fr'iﬁrg%g ﬁ] st %m%sﬁigﬁl Hoﬂg f%%&éxﬁﬂégflb t. ﬁ@%r&ﬂ%és&ecogﬁcybga hip

prosﬂreeinaa desaibed @bbmbxeanmtbfm pabsthénis @atwiswes resperingymobility to the

join ati mt llﬂe s aers]lsahq(t:l éleast Solut [)f f% c'ﬂ%ne go%?ilg\{l?e% to fluidly
f Batlons JRE £ AR

Fesenc a particu oM car
comﬁﬂhﬁda&nwah tHeboree dAtcked 9pa esedprisury srqpphedl tocthe b656 through the

d outside the bod
plurgli o3 BioBt Hase 8 Moo bE gsainB@a et pE eI o 155 1
t 0 Ribddrringto FKGLBBSﬂthZB@&&Hd@eﬁ@résbﬁefdehv%&@bﬁ&mssl71 1 according to
r.nativel ere e r re.d
an eicasot oE W RIS B VAo P PR G igmdegiee 1715 for
secumgxa bodiet1trey oﬁﬁ-pbﬁé‘dtdhﬂﬁnﬂﬁdﬁ’s d ihﬁ:ti(ijlleﬂ 709 08 bihes dsfedt> The orthopedic
enen er res re e v ry sou 1553
fixafips o h b eated & R Jraraivde 8 1t BAying 8 phgmlic of passages

172 PESrGik eforthofedi® ARG QdVicelTTA 5|t8'ﬁl|1@56rfédl TMevgestrews 1725,
ressure el ivery source 1553 iégbe a traditiona

pmsio'a%‘ prather fastspeisald) PoroyR RRAtNG B8 MAYede disppse 9 AspEface of the
orthdpditc fixdiih V8 1A% thA is to contact the bone 1717. The porous coating is

preferably constructed from sintered or vitrified ceramics or metal. Alternatively, a cellular

material having porous characteristic could be disposed between the bone 1717 and the
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powered by a battery that is inplanted within the
patient, or nmay be powered by an external battery that
wo s00eh®@sd4 i cal |y and percut aneously connect ed g@r/t§807/006652

punp. The punp may al so be driven directly by a
chem cal reaction that delivers a reduced pressure and
circulates fluids through the fl ow channels 1541,
1561. Wiile only the stem portion 1521 and head
portion 1525 of the hip prosthesis 1515 are
illustrated in FIGS. 32 and 33, it should be noted

orthdpedic fixatiohldevice il ahﬁehsplmﬁt)ndaﬁm’v i:hmhqo] il ng dispdsedendithin the

ressure tissue could. be ..
orthdggfie a0pD SRRy A3k S stigogf 32 [t g fommunication
with tHEpore@éRting 1795 eADéoxﬂEh&fn IlidrB 745, isifluidly dbmgectea) to the flow

exanpl e the acet abu Referring to, Fl 34, a, ..
chanpgls Hgﬂl »ihq post gpmlgé:ﬁ ar%gr ?qglnﬁ?tlcglft%é'l rﬁgllnqegﬂressure delivery tube

1751 43l d1d@Scedl prdfhife ddIRkeANdUREE B7SB! OHel TRSA Shankldi 1743 akorRd to deliver
adj acent the joint. The prosthesis could be a hip

aredpe%m&%n%t%@e PesUsicHaing: biiscandfordhg %W%ﬁneglgﬁgg prthopedic
ﬁxatfdﬁa&evﬁ:isl'ﬁ Sfofl r Osgsﬁ)&'hbﬁ oOf EHEtBAHotp)fdﬁ: (ﬁxtaﬁgn Jd@h@é 1‘7’f5 {ohBe bone

t1ent. F hesis includes a pluralit
171 7c ﬁamﬁmg cb@me SgWécmmomrclus!ue@l maigdeqdeniinad @%ﬂvﬁﬂvw@ communicates

with lgg\';k%al ﬁfreoug %ﬁ}cﬁém{eﬁ s i lﬁEﬁ?m nunic§ e% Pfed%(;rgust &)%tm% 1735. The

bone 't oW c anne
lateraldeancht 1ows 474 @ mayfbet drenp&dmtrhelstosthe Refie feed eglinepl 143@3 illustrated in

and 3 u [£s, | i, ver ar
FIG. SopQf thay SJE: togeg%g ?r%rg%}gs £ t?lg n%.u? eedgrsléﬁlseeﬁ{ael ﬁ(\éﬁe 4 er&gtil\/e]method for
dxstribmnhg d&sreaﬁnedrﬁrhspmjmcluﬂexptowmgjehohm brthbpédic ﬁxa’uon device, and

b 1717 of. h
eing 18 gPorpes §F e oiepiia JvBEDS S5lict Db AEMAL Grobaging gpen-etd
mategialihatiskapdble bf Aaidlpt&dmufidatifbwiththe poroad costing 1135t e

hay| ng plurality of p ges 1721 for anchari e

irh Qg?ltedﬁ i‘tf%‘n&déi?a%ééms be 3P FFeasb‘g‘ﬂE’“J!? ﬁ&m}{] iPr

alterﬁtzﬁf\éwsm&; %2 a fRiafidn devick SuctPds PIESRk, & BRicE rla?itﬁn, (ﬁ‘ d?@rd?h)e? device that
coating 1735 nay be di sposed on a surface of

is useg tqﬁ@@bm;app&m of Ahejeenee T heorthopedic fixatipy d@\am b?:)cS mpy further be
fasteROR@isdd tb/a tglzﬂ ?r&%éi’i‘é%r%ﬁﬂetr 'optgobéiupﬁafn@és%?ll%plamed trlssues (e.g. bone

constructe omsintered or vitrified ceramcs
tissupporgartilage)e proidedethgt the fastaniers inglude flew cliannely forglelivering reduced

e AL 45 i LR S by ocnrs

include pirs, bolys, séretmsony asty |syitable fastenedi sposed within the

c hia{E&plI%ié %&%&Eif%&llgﬁ( Elﬁg 36 1 e&ﬂ%xa‘ﬁgﬁ dtgking 1715 may further

are in conmuni cation W't
include mcesorsiogltiralify 6f786w chamneds EXili withipdh¢ othetedicsfitdtiondleyice 1715 to

d.to the f t he rt bein . .
provi@ ARG 58 piehdrOl forRile 1235 R5YAr e bboe hiTodRfide B€'Mopedic fixation
devicel 706e r'Fhet flilié cduldlinelade fltered airas otlied pasuspantiidacteeinlagents, antiviral

our,ce 1753. The fl ow channel s 1741 .are ed to
agenfio I Brovh biom O bR BRI ATBRRGR AR uRBHelBosttive geaprsor any other
fluidanflitos désived be itrodluce mu:mbla fuidiao tid buapedireuhdiig thedithopedic
ﬁxatfqn;v{r%tvc Fe(@]ﬁl%gv?(g;églgr% ggttha ? ﬂtg{doqﬂqgnon of gx%aggno%g)? g gégcwded A connection

port @*ﬂé‘.‘f‘ﬁ%lﬁdﬁ’%ﬁné@i&q o't Y& GhallBEIS 1 76EURE port 1965 ¥éiAg thbigured for
conmuni cat es
connection toya fluid delivery tube 1771 and a fluid delivery source 1773. The flow channels

——

1761 may include a main feeder line 1783 that fluidly communicates with several lateral

branch lines 1785, which communicate with the porous coating 1735. The lateral branch lines
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with several |ateral branch |ines 1747, which
communi cate with the porous coating 1735. The | ateral
we@nabsshi nes 1747 nmay be oriented nornmal to tPREer/oBiN7/006652

feeder line 1743 as illustrated in FIG 35, or may be

oriented at angles to the main feeder |ine 1743. An

alternative nmethod for distributing the reduced

pressure includes providing a hollow orthopedic

fixation device, and filling the inner space of the

orthopedic fixation device with a cellular (preferably
1785018Y'bé Bhbﬂteﬂ&bﬁﬁalab tﬁémhml feedea biabl1@8Dhs fllusiratey in FIG. 33, or may be

comuni cating Wt ({} r9g§ coating 1735. The
OUC‘%?Qﬁc?é‘élﬁséofh% éW d78%15 nay be a plate as

s hm@ dbliv r%@re%ﬁce@ﬁre?étﬁ'@fdﬁ& ifiv@! plurd By 1o Eham&lsqrm and the
devi ce suc as a sl eeve race a strut or

delivgphef the £lpid to tha second plaralityof flavashanpsls 16 ) may; ksrcgpmplished by
sep '&ﬁl.ﬁ chqg(?e«m&:ﬁ Redie delivéyi st ﬂﬁj\i'éfﬁ fihid deliWbty tube 1771.

ast ene used to attac %&gost hetic or
Altemahmlyoa tube hawling ru@upl@dgmsns aniaseribestpreyioysy dierein gay be used to

sepa%as tc'oﬁﬁﬂlﬁﬁ foggﬁﬁ.é iJoiag )venB%QHe% %rﬁgc cfﬁtasshﬁeand the fluid, It should

ners |nc ow c annefs i vering reduced
furthpr be soted tha whikstis prcfeaed ta providerseparatequatisi of dluidh eommunication

.. fastener es of S '
w5t SAG P ERBRR i, 5B B DG, B LR, 1701 cont v
usedl?eﬂeliverrh@ﬂﬂmeeeamed ipkésswrie lapnd ttire fihiG.to ¥ bankeadiaceitape dithopedic
i “Lf?tl onvqgw ce 1715 may further include a second
‘xatlﬂ A% Y '8f flow channels 1761 within the orthopedic
firae h@éloﬂﬁ’ﬂl@ﬁdﬂ:?ib&tlbﬁ dpviow 1UES as 4 mahifoldaotdelveraedured pressure to

TR R N ST T TN S ———

the defsch W9ED 6f thb BoRE 1217, ProvififEtheGass Rl plaalityP&CAlGs icBannels 1761 to
agents, antiviral agents,_cell-growth grom)tl on

com@gemse flyids fothe ibepe Fyrrquading the miéarqc&w ¥atjopedeyigenk7d 5 improves the
succersflﬁ @én%ﬁ@ﬁ of h&t Bond fedrlthd SriltpelifcStkadiionideliceduce

tiple fluids to the bone surroundi ng the orthopedic
f i Rafeirung teb1G 871 7 ps:thodyif k1 fon healingtaeongfdefacy pfia bone includes at

1815‘3ﬁx Hy L&?Bb&é‘u{{@% grtf?%&\éhéjﬁ %no% deQftas 'e%gt%lggé&lc ﬁl@éon device

y con ow channel's
mchpbs a phwshityudiflay chanhelydispgsébwitbiorthe otthepedicfixation deyice. At 1819,

o s Yk NPT b ARl 2858 37 St

17 Befarting td F1(.AA8y a qmatimdhl Stldt fos admtmstsm@tedhcctcmressare tissue
nes.

nicate w t he

treargieRf fo b tisShE §itd dTudeh it Fol STRARURNSE alirtid a0 OpiH ey of Rlow
chanﬂéls%ﬁtlﬁithanm least atpmrtﬁchﬁoﬁthe flofrvectdanels hredn FlilB® caramunication with the

ustrated .in FIG. e,oriente t _apgl e
tissu shf s eeorcRtetpre is Anpli as oY s OR T BhouBBInCHgw channels,
and » ﬂeﬁsiﬁ rdegtrfreﬂ ae1933 tetthetissualsité yhrofigh dhe\ﬂo&hdfmeéls 1741

e de of the seco ural it
of Refans i FiEI 0. S st a0 o otmirpane rops B apig dosue
trea&déheﬁ) §ﬁ§d&e 3fte iIRAMIS dt mm;sdsttﬁnﬁeg a dittay ehidlbfa méhifoRdélivery tube
fluid delivery tube é?l Alter ver atu hav

adjaggat thetissug sitg nAt 2081 9rtidiip del oughythe syapiig %@wsa tube to the
tlssu@§ﬁg e §ﬁﬁﬁfs%§aﬂl@ 8f ﬁHii‘i‘é'—H W&éﬁﬂj@@er@ G‘ié"t?ssﬁ@ 51(tje ar}d becoming a solid

I'ivering the reduced pressure and the

manghbimyma;a phisalitp of ﬂ@Wéi!llat\Mﬁ lmﬂulri@ownmycqéwefvm the tispue site. A
redubEPYteS§urs RAPPRES aPPIT3%0 Phe fiddh Gitd HIFHREH the o channels of the solid

manifold.

o=
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within the orthopedic fixation device 1715, the first

plurality of flow channels 1741 could be used to
waolelorNegsepot h t he reduced pressure and the fl upcr/i0bf16v6652

bone adj acent the orthopedic fixation device 1715. The

use of orthopedic fixation device 1715 as a nmanifold

to deliver reduced pressure to the area of bone

adj acent the orthopedic fixation device 1715 speeds

and i nproves recovery of the defect 1719 of the bone

1717. Providing the second plurality of flow channels

17RefetinCRFIGS. aam ﬁlreﬂuéed prestdre dbliviery swtemlmd'ﬂ ligcltdks a primary

orthopedi c f| Y 1715 roves t
manifd G105 Pating e B0F SR 1 S DUMTRA SR (G PRSTARg 2121 The
ﬂexxSl‘e’Wdll P11 798 Cbafactddedt @rprbXichal end 2123 8/ reduced piestuididelivery tube

heal i ng a bone defect of a bone includes at

2125f Sineq the shane afsheradyrerprassust delpisafube2ilzamil ﬁym&a)i%/clée round in
cross ti8h, tﬁﬁ@%e‘%hé kﬂ‘% 0Pt ihas thidfifold @919 idreéRsdctivn Blay be other

ow channel s di spdsed within'the orthopedic fixation
than mmdo(ee rActamﬂgr maFIGSd 40ed q@désmléar ig FAGS| #&48), @ tramsition region

2129P8 5&&&&5&{1\3&@{ @‘%qg%qéas phds Pt éi %3?9 {m;é PH3SHANRE blimary manifold

ReFerrin or ‘adm ni steri ng
2115 ékheqeingnyesanifodd 21 t%umytbleedhmwtly tonnectedde the redueed pressure

e RE 5333 B30 R P S A58 oo, o

alterﬁmfvfel)Olﬁapﬂ)e tistegrlallp wond sl yscoaenisior. | Thedreduced pressure delivery tube

n th the ti.ssue s
2125 TR s iedipratays b e utanSuditdn 2015 R RGROREES B fear the
tissuébiaginel s, and a fl UI d is delivered at 1923 to the

L AShd T LU RS R i it o

prevéfit@oHapsR df ltﬁ&ﬂﬁnifblﬂanﬂs Nind tBudblotBip¢e fthé 6@1 fl6he pastiage 2121
2015 positioning a dist al_end of a manifo flqggel iver

during applisefiop-effeduded Riessulfe 18jong emRodipeend, the plagkagg revéntion member
213598k ¥ 5%%&%0&9@01&%'35 @t F€l. Mﬁdh)ﬁﬁ)&s% ®nlaf 1hﬁ\=§ surface 2141 of

t1ssue Site. luird is capable of fi

I
the fleafiie okl 2132 204 xiradingrinicAhobRREOHANY PASHEF 3&3 b Pt
embliiele 1K ﬂog% ﬂrﬁ éﬂ%orl Irﬁ@%tfe@ 3hes hﬁly'ﬂ% éﬂé r multiple ridges 2145

COﬁﬂUﬁlC&t t1ssue site. pressure
disposed @pphq: o EoR2 100 (sond I6Pe 40 endi b Inlyebeniharieeatodiment, the

blocl%%% e?m% g’x %llbgl n{%relhcglg%iga B@l@/\ﬁé{/ @Q%%Egz @fﬁﬁSposed within the

are pr essu

primiar)cﬂlmd PBSSALE smoimsychatanusﬁmw id FIGS 4Fia\Thn Qlcwkﬁgeepmebd:mion member
117 roundi Qri ar

21357 pF ol BT 51 i bl SR SRR i o o passage

or thatlid 3apabléof being ategrallyg sriotherbeike atmd(xed thﬁeZﬂle%ﬂ)le Qialld 17. The

ek B e S S BIEFRYES 9] L RE R won 2117,

whllé bt@ll ahewingahe floe, ¢i fluias %:cblfghlhthe bdm%r%ﬂl&_;vi passage 2121.
S- se n e ot an.rouyn | . e.
re & fs% iﬁ Nﬁﬁ%ﬂ%%@ %ﬁa RPARRfiaRpripses Bl esthrough the

flexiBle-wWad) 21 57 maﬁmhmrumateagiﬂome Dtfark Flow ws@dz 12et VM@ pertures 2155
t he, reduced pressure d I|very hube 2125 and tg
allow redused, PrRSsHIS delvesed ot e PREASY IgWTRASTARR 2141 e ba distrihyyed to the

tissub it dApeinRl ¥ 159 G YetdlebGvdly BosiBSutPHoRi LS ¢irBumference of the
manifold 2115 to preferentially direct the delivery of vacuum. For example, in FIG. 51,
apertures may be placed facing the bone, facing the overlying tissue, or both.

The reduced pressure delivery tube 2125 preferably includes a first conduit 2161

having at least one outlet fluidly connected to the primary flow passage 2121 to deliver
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delivery tube 2125, connected using other means such
as fusing or insert nolding, or alternatively nmay be

wo Bsoegoaabd y connected by co-extrusi on. The redpeEds2007/006652
pressure delivery tube 2125 delivers reduced pressure
to the primary mani fold 2115 for distribution at or
near the tissue site. A blockage prevention nenber
2135 is positioned within the primary nmanifold to
prevent collapse of the manifold 2 115, and thus
bl ockage of the primary flow passage 2121 during
redué@iprieSsaid Ithe prifadly flod pasege 2121. Anseoosd eorblaiti2t6Amay also be

t bl ockage prevepti on ne 21 be .a. al.it .
proviged 49 pptee. e RSSOy FRsUER Aok 430 thedssendiin 2R Rifhla uid o
prevéitioh 2R 1vell dcitiges Bfustd By Juad eRhdate add dthenfluiels deaveh figm the tissue

into the prlnaéﬁgfIOM/passage 2121 . I n anot her

site. ehhsowrercheondun 2168 pesdaigblypnelndet ridrastansevtles pesitignsd proximate to at

least®ne ot HheEprithafiidw Bhfszcléé 9l PSardilfi® afliea RN GullBt dfliRe FiFAIRbNduit 2161.
surface 2141 (see FIGS. 40 and 41). In yet another

enBstirriag more preciically 49 E1GP cAband Hh thiciedusedprgssupgdelivery system
2110 88 B 05 SRR, SR ot g iy o
passaie. 2 I ekl the fiesg copdudt 2kl SWhite theend ot 38e fexiblsavalhy 117 opposite the

terial qr structur ' f ' . .
en FRLEEY Qs ShE Frh BB b 289 RR SRS Mg i o,
has Heeh fguridithetcapbing the end hftheiflexibie valllPdd 7 ingayt ingpré veethie peeformance

[]..2117. The .bl ack ' nb 5 4
an S5 e i RGPS, BB, ACAERRL 247 By Forbovween
the cappdersl dfyf} the Akkibld wall h?(gﬂfel d]a_x‘r(]l( cﬂ‘]fdixef &el_a'gtlihs cdx’mlufxsl ghe63 .g'ﬁhe head space
r1 mar 0 assage ) e exi.bl e wa . .

2171 4l ter AR ST BoFae U gRE e PEiE P o3 bictielpadive the
purgk MRid hﬁéﬁﬁ%ﬂ the Weinlary Hb% pdisdge@10MAnd Giitb ehorifsh cordiit 2161.

primary flow passage 2121. The apertures, 2155 allow

re é\é&e%lugm% i BIG& 1 1§ thedividgr Elﬁgseﬁr'?SrPértbe foskipgsRIeysyion member
21 35% i’gl%e dtafly Jotdd BYIdRE bifrchi2§ the SritSrySidve paddRS 2 L 1Eito two

may be sel ectively positioned around the .
changhers; (witieh alievss egntinved paeration af the prisnary maniold 2145 if ppg of the

chan%_efr?ﬁéco% bqi&héeﬂ %ﬁ% ggf iﬂ@&gﬂﬁbleﬁg reONE L glocichlgé.: I G

apertures my aced facing the bone, faC|ng.
t h&efardng yo FH5$.i49%and 50pp réshichd prssure dglivesy spstemZd & includes a
. ' t . ' £ i
prin{E RS AP UES RLLESUn 89 fhe coducsd
pressure dpliverp tybef 3247 ipeludesecedtrall lumen 223 \aod aqderality of ancillary lumens

r ure to.the.pri f . .
222 e Rt BB R AT Gt e 38R Al e e i,
the ankitlarphsseg @223 Maydfiacthetise dsed 3¢ poxpedhe teridbb lunvant 2223 to prevent or

| yid.to prevent..or resolve ckages. caused. by d
resolys PSEkaBeh A SRl FPGRHT Zaat TOBCEIEer Y Hb 8 g el lumen 2223 t
distribige &ﬁ&lemi:eacpmhshﬁe dRliGeref befihe ediitsal lumdn 223 . s illssdted in FIG. 50,
... one outlet position proxi mate to at .| east on t he .
it is B o) R Aperbir e 2 S PaREaiR e Ak Fress 2000 S0 llustrated
in FIRE. 5011 tHd dovhntezuiteint of MelredireIdgire st daMverystaBe, Wwhich ktestes a head

40 and 4 t he, reduce gressure el

space g3tk ApYortie S o the REILDHINAANS 2265  HityiswtreFafEalds, or other materials
werd 14l dnigREEthe QRE Wi e fe@ficddPreisift ddhveRf tuBBDY17 d6¥hg application of
reduced pressure, the head space 2241 would continue to allow purging fluid to be delivered to
the central lumen 2223.

In operation, the reduced pressure delivery systems 2111, 2211 of FIGS. 40-50 may be

applied directly to a tissue site for distributing reduced pressure to the tissue site. The low-
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passage 2121 and the first conduit 2161. While the end
of the flexible wall 2 117 opposite the end attached

wo oooraciseed pressure delivery tube 2125 nay bepOp€s2085006652
illustrated in FIG 40, it has been found that capping
the end of the flexible wall 2117 may i nprove the
performance and reliability of the purging function.
Preferably, a head space 2171 is provided for between
the capped end of the flexible wall and the end of the
second conduits 2163. The head space 2171 allows for a

: proﬁh:LBHaclel pf tife primayy rhanifoddsdis highly déserops figri the pprcutmesys installation and

h, hel d th dth
reml OB SAEP S5, ¢ B Rl Bl TObe insered
surgifhIsP |IIustLatgF in FIG 4 1 is the d|V|d§53that
S the bl ockage preven
C R FeRiHg 19 G et TRy TR B 05 2415 TBFY Raed o gpiunction
with BASSGHIRryP i fbId 7321 \Wn FIGIYE fife seébhdiry alantfoRd mtmdnwa@ a two-

operation of the i mar nanlfold 211 if ope
layeref deHsch sath hsist lyeraidhe sreangay ?% Zﬁ?ﬂa’glpéa%es in contact with a

bonert?s§\94 Yife thifinPl ek 296ne Bﬁétﬁfer I'TH ﬁrﬁnﬂ%xﬂﬁ’d apgs 2(lacdd in contact
reduced pressure delivery system 221 1 includes

with the fiest Jayen and shejsezond laypeef the sw*amégryanam@lﬁ 2324 w?iéaced on top of the
| 2
pnmﬁéﬂﬁ%@?@d?ﬁég @%‘fgtq‘k}}%f g'g.Z sec-gna d‘ﬁ d P EP s ﬂléld

umen 2223 an
commbmication hetwfeen tis primany m@mﬁﬂ@ 222&&@ tbmtiseuﬁt $ite, yet prevents direct

contaacrt] %elwc%r X%é H%E%Sg%xtg A7 F{ZB[X{H%? Qnaln?fo € pressure at

sue si he” anc ary lunmens 2225 nmay
f uPtdfembb'e thessedondary magifold! 2324 émbioabsdrbahde; vAHolB alitmws the secondary

r resal l.ockages. .pl I't
man3 73 1R o aon fi FRFHRE EdmplouPo o BlesfRE LbARRR. Upon
comﬂbﬁ%ﬂi bfkﬂd&cé&ﬁrggszigu&eﬁm@f\? Mrﬁnﬁhgrl mmt';cfi((la 2by5 ifa§ be removed from
centra i in , it
betwgpr therlayags s o erndapemapif it ttle e Dﬁé’dtﬂl&)&%ﬂ Pﬁbe tissue site. In
one éibodihRhY, the PEMary2manifol Ansdy Be' doafddrwitied lhbididds m&erihlsor a hydrogel-

t he countersunk end of the reduced pressure delivery
formingatepial torease sapeal froppbgivesmthe 19943 peyond t he end

of TBE' SedRhdyl rﬁéﬁlifdl& RdteraBid&ervek fas 5's§ﬁﬁﬁd ORIV ﬁbéi’x‘é gr&Wth. Asa

other materirals wereé to engage the end of the reduced

scaffgich she sesonddry weanjfold may be fvm@uscfch@f 3t desst eng matengh selected from the
grouE) %@gpﬁ‘g adtic@ert %)Slyfgf}h:%llg qa&d ﬁ&?&ﬁrglgéﬂmw&%m ybliHfate,

W pur gl be del'ivered to the céntra
polyhydrenyvalerate, pnlydpecamneo polyoﬁboqsgm oalyphesphagenes, polyurethanes,

col o SR ok at, S i Tl st
calcingrcarbohape, dicglass, stainldse stlecls stmugn,ttentalmm alllomm;‘ andsautografts.
shape of .th ds [ i.I I .
n3BE pRteite RulbfibN B theTRRLce phaied dAlidOy oy SERIATNE, 221 described
abovéengy boediplogee iwith dayrifithe ingnifolde descrited hereimi T :tbilnystp purge a

RNCTE TN AT M O AN M

the adfihidR8fidrO6f 1stihidedipreSar) diteye Bﬁsﬁkigﬂs dypicallly: fokh d§ltﬁ. pressure near
51, the s condaf mani fold 23 cludes. a twol a

the tSgie BiF Traghes PABIIOFEY 1dRpesss § il csBEh b SSUeHF F M. It has been
found 3Kk pusgiff ﬂ’feeﬁahﬂolﬁ%a 26duckd pfessure conduit with air for a selected amount of

time at a selected interval assists in preventing or resolving blockages.

More specifically, air is delivered through a second conduit separate from a first
conduit that delivers reduced pressure. An outlet of the second conduit is preferably proximate

to the manifold or an outlet of the first conduit. While the air may be pressurized and “pushed”
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bone tissue site that includes a bone fracture. The
primary manifold 2 115 is placed in contact with the
wd t0slockayer, and the second | ayer of the seca@iawg2007/006652
mani fold 2321 is placed on top of the primary manifold
2115 and first layer. The secondary manifold 2321
allows fluid communi cation between the primary
mani fold 2 115 and the tissue site, yet prevents
direct contact between the tissue site and the primary
mani fold 2115. Preferably, the secondary manifold 2321
to the oullenefitbe sérabtl epnduit, the air isqueferdbly deavartbraughthesecond conduit by

f
the tﬁ%lé(:fgd)?%srsﬁréaag { I tq%sﬁelz %Jp% nR I(l:'%rgm eré\tgﬁogxgcrﬁ%? hélgjéé)o éf aif %‘l‘ct% (2) seconds
at inmi'%s of axtyr (68) sexohds diringnthe applycationiof cddikc@ freSsurays sudficient to
eSS o O R A 58 SRy enuh i

to sﬁﬁheméy fhd@ﬁ m‘ﬁ?mﬁmmné mahifeldwxidrf&mycomiamt fvohidk ?f:cayethg the
coated wt a _luybrjciqus materi or a el.T or
introdyetaen af topdmushair  Logurng fag oy mw‘iﬁég igat topdEh of an

interVRCREGRLYy VRN 'résﬂltqn Bee @Al prefe s SteASnct beihaf 4bM b defiim to the
new tissue growh. As a scaffold, the secondar

targetapducst presayrehetwenmmreeeydes. dthejselested d GOk Emg for delivering a

purg?r?% Heﬂxdftﬁg Rikd&d gftéWﬂ aqfwlﬂ?{ Weatdifig AGids delivered will typically
poT yco ic acid, polycaprolactone,
(}5(5

vawdmls«;mymttmqebmwnétseze yyhyxcnommamé (&g cthe pump, tubing, etc.).
Hov&glay %r%?xﬁgﬂrb%’ de?i‘ale Qlih Q%ﬁ%ﬁtﬁ? land aP® k’ﬁégﬁ%ﬁ? tﬂﬁzﬁ‘?@ﬁ“&h enough to

yure a en uronic a t.osan
sufﬁhyaxitlg)cjeap hidckagesowtiils aJthhg) stprfatleargefa»rcsssum touE¢anes between purging
c lcal ci um car bonate, bioglass, stainless steel,
Y tanium tantalum alli ografts and aut ografts. The

puRgifereing wo F1G 052, dd ohddlustratinccamprdiment; e rethiced pre,ssure delivery

s T D e o P B BB TP Bl 4t  second

concﬁbtd2423é THe first @mdait2and fodchnedted t@@fi:?lubéd ?eksweﬁomge 2429 to
redauce ressure reven es romrt.or .t ha
provide prcqd resss 1 B flaﬁ 24 E@%&sam&@ggw ?49%&3@65@0“&

243;‘b poG i S RSintHRA G@Ilnhﬂmfdaﬁﬂh aﬁthtths ni2h SO RLUZA Shed Tpré)ﬁihate an outlet of the
ti1ssue_site reaches equilibrium and egress 0

first gpaGw2A 1o Thesegend andiuit 2473 is fIpichaeomeeiid (o piBLve 43S, which is

capdbil Of AbwiiRE cHRRnMation BEtwRH YRS SEcBAE SSndu® 242N dl ithdhrhBient air
air for a Selected anpbunt of tine at a sel ected

when ghe:yalu¢ islagestis aneppn pogitien-nghoralredbiYismpembberengested o a
contM:ﬁeg 2385 Gt 8! éﬂl}; ot 'cEmﬂn?llhgg Y ngg} LA QUG ﬁﬁg QAfle 2439 to

ui t separ a roma t t hat e lvers
regula;d pusgﬂngwééls $eeond/qonduit wath a@mblcmt@lrstemmnt bledkiagesivgthin the

e manifold or an outlet of
| r s%ﬂﬁcongﬁt%h%# ?eltdghe air may be pressurized
an dt §t}wi;hb¢jh¢tod that apy fluist, incfudingligeids arigasondoild be wsed to
[ o h . ' .
ook BTSN RSAE S e pusing
ﬂmd mmeifetdhdu thedelraw ef yedmbedipressﬁure at the tis@je sitecthe diidisimilarly could be

e e b R SHELSE M OB ELERD

fr leﬁegddhmﬂﬁGaﬂlcSh ﬂﬁﬂﬂu¢eﬁ$rf8df?,ﬁ&$tlssifeli'ltr&tﬁiehmfowxﬁﬁb eduleaccordance
provi des enou r to.s I ¢l ent y nove ui SWIt
with the systems ap@m%ﬂef%ﬁ idpscribed hgrsin may b jage %‘%Fi\‘ﬁ‘i‘ gﬁ gpﬂaréng a sufficient

reduced pressure to the tissue site and then maintaining that sufficient reduced pressure over a

mdn

n-

selected period of time. Alternatively, the reduced pressure that is applied to the tissue site

may be cyclic in nature. More specifically, the amount of reduced pressure applied may be
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i ntroduction of too nmuch air. Introducing too nuch
air, or introducing air at too high of an interval
wo beauegzoy Wil result in the reduced pressurepSHetRIY/006652

not being able to return to the target reduced
pressure between purge cycles. The sel ected anount of
time for delivering a purging fluid and the sel ected
interval at which the purging fluid is delivered wl|l
typically vary based on the design and size of system
conponents (e.g. the punp, tubing, etc.). However, air

varies motdrdinpetodedel actadatemipnrah cyple.n Still pnethar methgdfof epplyingythe reduced

that is high enough,.tq sufficien eaf.
prsty e S RPHESY B B e g 958 or vlume o
fluidlRlivered t¢ thegissge siecnas be Bedstant) ayglit corfraidond #h natareofduid delivery, if

dllustrative enbodi nent,. a reduced pressure deliverg . . .
eyl BHE iy o3 SULg ABPURAICR 2T FFFOPUSE & FY o5 Buig yelic periods in
which QEMREH §reskBreds hbf Sding aplied! WHile fheafibuat sB@diékd pressure applied to

. conduit_2423. The first conduit 2419 is connected to a

a tissug gite ¥4ll syrical b wary gerarding 2o therpathnlogy efthp digticetfe and the
circu%s%?%% finde? WHién f@ﬁbéd;%t@s%elﬁssuy&%aw Ehda&axﬁﬁﬁwréd,aﬂezéduced

In es an outlet 24 positioned in flui

presstgrwikh bmalhrbwl?the@woﬁhfﬁ ma) Hg2nd 55 %@np}{gxbw,;pge Jreferably
betwg%&%l?(%ust% r&ngT%/Mds-tSOG %}ﬂg{% 2419. The second conduit

connected 1o a val ve 2439, which is )
c apdidlegthe Sysitheandmetmdnofithegiresent invenitamhavigdesr dessaibed with

R B B T 50 B Ko o s

systenraelahetioti o for applyingitedecedptESutdtigsue sretapabtan f used in any living

cont.raol,l.i .Lhe.openin ngd. ¢l osi ng of, t he valy 4
orgaig ingtiich 8 1 Aryfeags srore AR UsBiech Wy el St Tuf 8l svstems and
methdds of the[preseaninvehtieikmge de wppliddtotang tiseus, irelwliRg dhsthamdimitation
the first conduit 2419. It shaould be noted that any .
bonertf3§pe; adiRgsE HatiegmATE PiicoReaTESuS. ST Hraug dat iy tissue,
conn@EHR sy, taktilagd) Wertions, dreighmesitse WHES theiHealing6f thistie may be one
While the driving force for the purging fluid i ..
focup pearnlyine Fedyred prasnims tispusdirabme pras Sesrribedherain, the aglisation of

reduddd fresdubetibduditidatthétt! @pbifaltPid tihshiss 18841k d BERAY patient’s skin, may
flurd delivery means simlar to that di scussed with
also pefiggddtegenexgtatigsue growthdn gigsyen that peernad dissesededifeetiye, or damaged.

For ¥afibid!ifmb B2 “@Si}iﬁ@ttg@ Ble gePorfartdods HRpiahtafioh 'Ek_chnigues to apply
accordance”wi th the systems and net hods descri be
redutrst priessuneiisive teeatnens ito gteaadsijtionsnb igsuedt a tissier sitgithaircan then be
t i - . .
AT RESSA bl 5Bl a0t B0 s o epac dicasd
or damdgeditzeug) or abernafivaly the. hatydstadrissne/miay be tiansplanted tjanother patient.

.t hat, | | he, 1i ! o .
0 BRSSO U 1 s e
hereinaday bel uggdemongnaioh witth soaffold envateriado arorensd theggrbetlaand growth
I .ed t le. Still t t hod .of .
N T T TN A N—
redut&bipresshre delbveny apparatds dryhe Sdueddopressurd dedivest spparatus could itself be

val une. of flujid del.ivered to the tJi ue site may b
made 083 Bigfesoriable tmateripl that SPEYAS S A35RERIA 10 BV HESURO Gy
| f [cshehidbe APpYredt Gdin €he Toregoiap [thdt @atihwhtioh haeifd Ghshificant

pressure, or may occur. durjng c¢yclic periods itn ] ..
advantages has been provided. While the invention is shown in only a few of its forms, it is

not just limited but is susceptible to various changes and modifications without departing from

the spirit thereof.
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whi ch reduced pressure is not being applied. Wile the
anount of reduced pressure applied to a tissue site
wovbdolr/1b¢spd cal |y vary according to the pathol ogycptisioigoosss2
tissue site and the circunstances under which reduced
pressure tissue treatnent is adm nistered, the reduced
pressure will typically be between about -5 nm Hg and
-500 nm Hg, but nore preferably between about -5 nm Hg
and -300 mm Hg. Wiile the systens and net hods of the
present invention have been described with reference
to tissue growth and heal i @LAIMBunman patients, it
shoul d be recogni zed that these systens and net hods
for applying reduced pressure tissue treatnment can be
Wedlsigd in-any living organismin which it is desired to
pronote tissue growh or healing. Simlarly, the

Syst e and thods of the present invention b
L AbrehpEsuh g st s SREIGE ArtHSER Pt Hpitircatment to a
5 tiQussifel comifrisingdi pose tissue, nuscle tissue, neural
tissue, derpal . tissye, vascul ar tissue onnectiye ,.
{1 soaaianiiald feliysE TPEHAIE 2 RIsSaEPaK AR & Al i gistal end
heal i ng otokfigiEt® t"B péieutdiébukBGHSerd aal Plated ddjaCelitaREltissue site;
pressure tissue treatnent as described herein, th

e .
appl B .@@p\{ag}? rgptefigmﬁg@ga.?ﬁogglglﬂegvgr,aglgl}gr@gg él?en@ﬁ{u’fold delivery tube to
especi al | ynd fsshi Sid'GiRh1RAGhEHoREREMdlerdal ﬁﬁédp%méh&f_ filling a void

skin, may also be used to generate tissue growh in
10 tissues t hdiacemahatissudisitetoserdate dananifold baving apluraigf flow
For ~exanp !cﬁam{eis ABHid @oﬁﬁﬁfnfc%ﬂf)ﬁ Q&ﬁﬁgﬁe tifeRRECAg@NeouUs
i mpl antation techniques to apply reduced pressure
t i ssaeeducedpressure deliverymbedcipableofifluid gunmunication withthe flow
site that n_th be hatyested. The harvested tissue
may be tr&ﬁ%ﬁF&Hﬁgﬁeﬁb aﬂ%'her tissue site to repl ace
di seased or danmged tissue, or alternatively the

2. Thersystemeef dlaigs Lewhaaginizthe maaifold delivery thbe ambthgaeduced pressure
15 d%ﬂ%rg%be X théssaz;llles&biCn'por tant to note that the reduced
pressure delivery apparatuses descri bed herein may be

used in conjunction with scaffold material to increase

3. Thesystemmirlaindl.gyvbesecin themandpldishiaresoshable. The scaf f ol d
mat eri al could be placed between the tissue site and

4. THA&ysRALSEDaiR] ESShErBindRE MARITYIPRPRE AL HScaffild fhtissue growth.
rediced pressure delivery apparatus could itself be

made from hioresorbaple materjal that serves_as a
5. hegpstsmphdaigely Whegswéﬁa maREld ‘lPﬁmé B cerep & the paesenee of at least

onk @atHaaily TRIMAY bbMiB) tetpetati@nt i on having
signi ficant advant ages has been provided. Wile the

invention_ is shown in only e f its forms, it j
20 6. Tesypigm of slapm bavhreiny eg{@%@{s’t%ﬂg ROPRFFF B blorespshihle polymer
BR81vERGh hiseRlehfiRt mixedWith siah bidagbdnafndnetifRicid. t
thereof . CLAIMS W claim 1. A reduced pressure _

7. Ry PSR L BL aRL YL Ig A Leduded PLESBULE 135 e co-
glycolide (PLAGA) polymer and a polyethylene glycol-PLAGA copolymer.

8. The system of claim 6, wherein the solvent is methylene chloride.

25 9. The system of claim 1, wherein the flowable material is chosen from the group of a liquid,

a slurry, a suspension, a viscous gel, a paste, a putty, and particulate solids.
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a mani fold delivery tube having a passageway and a
distal end, the distal end configured to be
weercabaneousl y i nserted and pl aced adj acent tPEr/USB9UM6652

site; a flowable material percutaneously deliverable

t hrough the manifold delivery tube to the tissue site

such that the flowable material is capable of filling

a void adjacent the tissue site to create a manifold

having a plurality of flow channels in fluid

conmuni cation with the tissue site; and a reduced
10'Mﬁﬁg@wﬁfoﬂﬂhﬁwerwhﬂﬁhe capabl e of fluid conmunication

with th M/chan of th n 2. The s

of ot Bpntablk patarel cosksSien PTG e VP Raea Hhb iRk one ofa
reduced prbeaﬂyﬂeuﬁaida/wmmwh@eme;m sarre tube. 3.

The systen1of claim1, §$gerein tgﬁ aﬂgis. . fth

bi or S pHple matenalgncludes aporagen dhay s? 2 QBYIRE CHng ol the
mani f ol d gRRWBS Ratedialb €S disdolutidif oft the poriga Erehting the plurality of
The system of claim 1, wherein the nanifold foams and

cures in tlow ehasgelice of at | east one of a bodily
fluid and a bodily tenperature. 6. The system of claim

11. The é&’@@ﬁﬁbfklﬁiﬂ?l nWHérEEJ tHe FlotvaBRIm&te Wl ih6l@dePmicrospheres havmg a
bi or esor babl e ﬁner di ssol.ved in_.a solvent and

coRERE Gt AAPBPIE A DEEsEleghYELY Frastinkedfoll mesﬁﬁéveyé{féh? flowable

IQQBQQQth@ugﬂggﬁgln t he bi oresorbabl e polyner is one
of a polylactide-coglycolide (PLAGA) polynmer and a

ol yet hyl ene. gl ycol - PLAGA copol, r..8, The system of
12. Theaivstent oflaind i b Whezeinghg e?ﬁﬂqgéz E@?%wesheoeﬂﬂ%ﬁs Heresppnse to at
1643¢ oft¥ 8F RéALOlight! Aida drewhiedlei n the flowabl e material is
chosen fromthe group of a liquid, a slurry, a

spensi on,. a Vi SCous, st e,
13. Theten o o) | oebersinthe iy B oPie s ifinesrepte the
pihality oraelehimicpy.i al undergoes a phase change in the
presence of at Ieast one of a bodily fluid and a

,ﬂ?dl| era ure, and the flowable material includes
H%? dVaEEIY es foll owing curing of the

fl O\A@m ﬁomle hhaAdrial i$1€hddes HOhiiht @row oftd iSasROAGEPutty having an
creating the @flurallty of flow channels. 11. The

syst em of ipttig] y¥isqositfherein the flowabl e materi al

i ncl welewisédsity OF RREfiSwal]d Yiatdial deQehded BeloMathe iifitiaPASIYsRy in the
of being selectively crosslinked follow ng, dellvery of

the fl owalpresenes ek shear fogces during delivery te the tissue sifes and
syst e (bcdsitd P tHelflowhKiE ldterid feveRltd B ihifiaP eiss&sr.ﬂy\iehymg

crosslinked in response to at | east one of heat,
| i ght, andlelivelyeafiteaflowable material to the tissue site.

15. A method of administering a reduced pressure therapy to a tissue site comprising:

percutaneously positioning a distal end of a manifold delivery tube adjacent a tissue
site;

percutaneously delivering a flowable material through the manifold delivery tube to
the tissue site, the fluid being capable of filling a void adjacent the tissue site
to create a manifold having a plurality of flow channels in fluid
communication with the tissue site;

applying a reduced pressure to the tissue site through the flow channels of the

manifold.
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13. The systemof claim 11, wherein the m crospheres
follow ng crosslinking create the plurality of flow
weiiigsss 14. The system of claim 1, wherein:pd$es2007/006652
flowable material is chosen fromthe group of a paste
and a putty having an initial viscosity; the viscosity
of the flowable material decreases belowthe initia
viscosity in the presence of shear forces during
delivery to the tissue site; and the viscosity of the
flowabl e material reverts to the initial viscosity
16. Thel thethbd gcabeding ¢o ylagh 15hwhéteovhb nemnifieldisibidresarbabiie
tissue site. 15. A nethod of adm nistering a reduced
e . - | . - .
17. BieTASHEE abAEARYe b 1) RAUEITE RoiORY Sl ks o scaffold for tssue
gilewthvery tube adjacent a tissue site; percutaneously
delivering a flowable material through the manifold
i . tyicS ' 3 ' [
13. T4 s abddpink o En 157 AHERCFL G ¥ o 8 oiflreoes a phase
charg in the prséricelof ahkeastrneafjplhoddy ifiuyd afd 4 bedilyctempeesture.
in fluid conmunication with the tissue site; applying
r r h ' [ & . :
19. The BT o FRE Y6 Cif 8y FpbiehiE ohirhO1d MBI deaerp bV
claim15, wherein the manifold is bioresorbable. 17.

20. Theemetbod eccoadivg telclaimild, whetein the manifoldfustheneomprses g bioresorbable
. f i . . .
p%‘f')trxgxs 1463 st)ﬁnjegg{aﬁ mﬂﬁﬂeﬁm %fcﬁ% h);%a%l?(g)a A d‘@ﬁﬁoﬂld.

according to clal erei n the mani nms and
undeégoes a phase change in the presence of at | east

21. Bieemethod apesutting 19 Flaimg 2nwhereibie bjoresaspriie palyeer ixone of a
p@g&%&kﬁﬁ&@@&l@d@dﬁ%@ﬂ) P&l?h{& 36 a YOSy lenk b8y dBUPLIAG A copolymer.

eversi bl e ge 20. The méthod according to
claim15, wherein the manifold further conprises a.
22. Thegrethod Beasirding &o ¢laim 185 whereinsthe splvantis Wgﬁxle%ﬂﬂﬂﬁ%d
wi t h sodi um bi carbonate and citirc acid. 2 1. The

23. TR AOH0a a6QrdinB 9o CRiR!13] Whéfdin Ne FToRVabld Mterial is chosen from the group
bi oresor babl e pol yner is one of

C a ) ]
6 §auida derp e Yepensianda viseeuas) peasjarePuliligand particulate solids.
pol yet hyl ene gl ycol - PLAGA copol yner. 22. The net hod

24. RCEMbAdcddrdinb b Blalm, 15\MMBERIM the sol vent is _
nmet hyl ene chl oride. 23. The nethod accgording to c%alm

15, Shecllewable matqriab Hadsreossa ehase rhange am fieaesense Pt pdeast one of a

group of 3ohitgtiuth arf SbodilyytemPemtiiodnd on, a vi scous
gel, a paste,  a putty, and particul ate solids. 24. The
net hoke Bewehle mageriad inglydenaporaggndhatidissolves following curing of the

flowable material, the dissolution of the poragen creating the plurality of

flow channels.

25. The method according to claim 15, wherein the flowable material includes microspheres
having a coating that is capable of being selectively crosslinked following delivery of the

flowable material to the tissue site.

26. The method according to claim 25, wherein the coating is selectively crosslinked in

response to at least one of heat, light, and a chemical.

27. The method according to claim 25, wherein the microspheres following crosslinking create

the plurality of flow channels.
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the fl owabl e material undergoes a phase change in the
presence of at |east one of a bodily fluid and a
whoshyesbenperature; and the fl owabl e nat eri al pé¢ok200€606652

a poragen that dissolves follow ng curing of the
flowabl e material, the dissolution of the poragen
creating the plurality of flow channels. 25. The
nmet hod according to claim 15, wherein the flowabl e
materi al includes m crospheres having a coating that
I's capabl e of being selectively crosslinked foll ow ng

28. ”KRImmb&aeéorﬂhg téblmatilSewhateht:i al to the ti ssue si te.

26. The_net rdi.n im 25,
ot TR OGS sl i Gofen Bt e Bhsup ot HSH5f A 4 Gty having an
| east 0nexﬂﬁmh€ﬁ&om$dght and a chemical. 27. The

met hod according to clai m 25, erein, the cr.qQsp
ol 1 8% Vigeoitn o2 e flpwible mssarial Breresten Pejopt e SHiaE yigrosty in the

channel s. 28esedEoMheRORrts @arifg Qelively € BHeltsdde sxte and
wherein: the flowable material is chosen fromth

gr oujheovisepsisuof theaflrwvable matariah gryery ttheiinitil &‘IS°°S“Y following
viscosity; qgilb&waﬁqeoﬁawmefmﬁa@al td peahkee art eri al
decreases below the initial viscosity in the presence

of shear forces during delivery to the tissue site;

and the viscosity of the flowable nmaterial reverts to

the initial viscosity follow ng delivery of the

flowable material to the tissue site.



