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SYSTEM FOR ADMINISTERING REDUCED PRESSURE TREATMENT
HAVING A MANIFOLD WITH A PRIMARY FLOW PASSAGE AND A
BLOCKAGE PREVENTION MEMBER 5BACKGROUND OF THE
INVENTION 1. Field of the Invention This invention relates
generally to a system or method of promoting tissue growth and 10 more
specifically a system for applying reduced pressure tissue treatment to a
tissue site. 2. Description of Related Art Reduced pressure therapy is
increasingly used to promote wound healing in soft tissue 15 wounds that

are slow §y3aek Af RORADINEHU Y PRRAECRE DO EHIP BREERVURE
Typically, reduced pressure is asplled to the wound site through an

open-celi FIATNIERI A XTI SLROWETRE ABRIMIARY
presFLO WP ASSAGH ORD 5 BESUR AGICEREVENTION MBMEE IO

contact with the wound, and then periodically replaced with smaller pieces
of foam as the wound begins to heal and become smaller. Frequent
rdpACKOROIMINR ORTHID DNVENTIRNecessary to minimize the
amount of tissue that grows into the cells of the foam. Significant tissue
in-growth can cause pain to patients during removal of the foam.
F?educe(}?iﬁ'é’s%ﬁféﬁl‘lgwii%"(ypically applied to non-healing, open
wounds. In some cases, the tissues being healed are subcutaneous, and
in_other cases thia tissues ar(i- located within or o ﬂ%/ermal tissue.

TracHiORSHY bR BYRSEHllY 1R e Sy eTMAIans, YasAmppRedisuts erowth and
more spefifissllyss Rstinddmmpphting tedrmpy pasnot tygicalycheremused tizsue site.

treat clsed, deep- tissue wounds because of the difficulty of access

presented by such wounds. Additionally, reduced pressure therapy has

n&t beerPgsexintiennfRelatedithitealing bone defects or promoting bone

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

éﬁ}gg rgguced pressure therapy may create more problems than it solves.

AU TR L ARCZRTIEIY YRS Feduemplsraciind bealing,in soft tissue
woundsatet aty alse dditttabeyooa-beal ppenitellifeadu@idgasshiat akerappnN URligically,

el SR s e SRS B gl e
manifold to distribute the reduced pressure. The open-cell foam is sized to fit the existing
wound, placed into contact with the wound, and then periodically replaced with smaller pieces
of foam as the wound begins to heal and become smaller. Frequent replacement of the open-
cell foam is necessary to minimize the amount of tissue that grows into the cells of the foam.
Significant tissue in-growth can cause pain to patients during removal of the foam.

Reduced pressure therapy is typically applied to non-healing, open wounds. In some
cases, the tissues being healed are subcutaneous, and in other cases, the tissues are located
within or on dermal tissue. Traditionally, reduced pressure therapy has primarily been applied
to soft tissues. Reduced pressure therapy has not typically been used to treat closed, deep-
tissue wounds because of the difficulty of access presented by such wounds. Additionally,
reduced pressure therapy has not been used in connection with healing bone defects or
promoting bone growth, primarily due to access problems. Surgically exposing a bone to
apply 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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The problems presented by existing wound-healing system and methods
are solved by the systems and methods of the present invention. A
reduced pressure delivery system is 5 provided in accordance with one
embodiment of the present invention to apply a reduced pressure to a
tissue site. The reduced pressure delivery system includes a primary
manifold having a flexible wall surrounding a primary flow passage and
adapted to be placed in proximity to the tissue site. The flexible wall
includes an inner surface having a plurality of projections extending from
at BREER SEIMM AR O aBE ee NG i the primary flow 10
passage. The flexible wall further includes a plurality of apertures through
the flexible wall that communicate with the primary flow passage. A first

CMR%WWWW@MMW@EW%%&P&@ il‘ﬁ%'iﬁ&&@&?edsolved by

the syBtessHeLMENIA ' flow passage and the plurality of apertures.
provi (?A %\?cond conduit%%%lg{ glé?é%( eal_é)t gﬁemd%tl‘g’iﬁdﬂ%ﬁm%ﬁf? FeRy sy stem is
Pressﬁéba?f;lﬁi ﬁfwze;igét;@e;tcéél E%:ﬁ U .Es}bthte firSthﬁgr%tg?%ply ?nreduced
- ce with anoth remboijﬁi’er%nent gfg #168??3 en |r%\l}(cjﬂ?§ﬁ,aa.lpfga6@é&1a“if°ld
havxné‘ﬁ(ﬁ’égﬂ;]e \é\ff
_pressure delvery SYSRHRE HRsisy Haw iPRisRESSanD Adaptydnabiégithced in
pProxumpiyiteythefissbresitall SherfloribRovialrimMMdlonm mfg%j 1Bdapted 5? Al
projecli8¥ageshif} {mi tissue.site. The flexible wall inclu esapﬁjr |l§/I ity of
J Tt Qﬂg#ta 1o - .
of apertures through the fexible U2 9f K. BIFR SHréage dshinto the primary flow
passag&i%%&b&%&@ib@%@@i@hﬂm@waﬁmemtm%%@mx-
that coﬂnmmﬁes&geitﬁmﬂetbgﬁﬁyylﬁgw g%ggéénckge a plyrality of flow ible wall
els A first conduit is quidéy%conneéted o} hce(%##ﬁ[ Tyl geangrted to the

prm fo'de VBT regacad HEE TrauFs RgeStHESShrmugh lbeppassagiothaallaind the
pluralify e apsramestha phoraiitycof e iRt 96810 £ORMHL Neludes at least
flow pmgéy&eﬁ.j@ Qr%i@i%‘ et% étlh&‘% 1p(; ary flow passage or the at | astong to the primary
: outlet of the first conduit 25t0 p%g RSt rersbutdp pusea blpekagesastopmear the at
cast ong Qutlst eidher rsoprnduitn accordance with still another embodiment of

theqotsaah e MPREH AR, ssurg delivery system js provided and
delive inglu es a primary mgr?&%%g\%%%%nﬁé)xi & Wgﬁgﬁﬁb‘iﬁ’i’aﬁﬂ@’&fﬁﬂ%ﬁ?messme
6w pARS EoX P duginstedse prbwdriv pemidnldyhtyingissHexsHR Thg
surroungtimgzarpriraaifofowgbdsesa Hig I ' ember positioned .
flexibleitinRg.AEMArY, flow 30 assgég.g E\e %ﬁ:’/gﬁl %%%p@ﬁ?e"s%%%@s’é?fﬁ? site. The
the flexible wall ouéoﬁ?fn?fﬁ?gﬁfé"mﬁw& Kleahlpussbghat Sommunicate with

the primary Aawrpasastoldisqibditionathsliacstiien0d i is
N SrA T T —

and the @dBpiediREeRIAGLINE lfe sueh, that the secondary maniford
Connectcgqlorqgnicates with theegr?r? #%r%}%ﬂ?fzﬁ%%ﬁ fonglspiddustsendit iofidly
Passageggggadiﬂmmdﬁgfg@ﬂﬁee};}ﬁgmmm&m%gﬁwp %fj\ﬁfif uced p%irgggy flow

i flow passage ggd thé pIurg ity of apartfeRduit ingludes at least

r rnm
one outl} Hﬁ%ﬁgﬁgﬁﬁ?ﬁ%}%&p@@ RERTOERSE thaanledss dierombenofide: first conduit

anotner em

0 purgerlrkageninoamaaisieaiiehsdeasurgisedy mesianipg ARimary manifold
T AUEBdmad Qe disy ife. 5 The primary manifold includes a flexible
paouigs emg"d%‘@eé‘.t LBk invantignes reduced

surrounding a primary flow pass

1 ]
pressme‘é%#ﬁiﬁ?’&?’éﬁ@?tlﬁé%‘ﬂﬂﬁg@mi;lﬂbbdeﬂa\pﬁﬂmﬁa@trﬁammlmm Ao hfble wall
surroundirignapyifioatyPASGEERsARE RIHAANARNRId further includes, a blockage
primary B %15 0, Jember gsgf)ned within the%%iﬁ%crf/ [OWRREYbetory tissue site. The

mgﬁ%o !fu?t%‘ér?ﬁ&&&%ﬁ@éﬁﬂmmﬁm@e&m&mmmﬁﬂié Primary flow
pessage. chraheminafepestuessiciispadaai ihe sRCROTAR mARID Gl
primary ﬂg{p%g@ée \glégoth%glanlar aerlnlfold but prevents contact betve tl]ﬁéh
< ad rimary manifolc and tlsé‘{étg SRoeensd plispamtethe polivenethtmifold and
= apte&'é’ﬁ?&ﬂ@&ﬁ@tﬂ?@\!@m@emﬁrﬁmﬂemeﬁﬁmgﬁnﬂ?@wi&@m}ilgfmﬁﬁgates
with the prith#lig W%ﬂ@@ﬁgﬂed to prevent contact between the primary manifold and
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jects, features, and advantages of the present invention W|I_I _
S(;Ei;noebfpparent with reference to the drawings and detailed description
that follow. 15 BRIEF DESCRIPTION OF THE DRAWINGS The patent or
application file contains at least one _dra\_/vmg _executed in cc_)lor. Coples of
this patent or patent application publication with color drawing(s) will be
provided by the 20 Office upon request and payment of the necessary fee.
FIG. 1 depicts a perspective view of a reduced pressure dellyery
apparatus according to an embodiment of the present invention, the

the tisealish reoal¥ERy MRAR AU bR WA OTRIQIsclions, | | e
) lmﬁhejﬁgﬁl mﬁﬁﬁi a%%g%gle bfgr%iei?’rtogi%aa%e agglura ity o owoxg%srlsg%? © deltver
reducg? ],g t%{ é\ i

Ao SFaTeus AbnPURRr B Al Ragsresanbthe plusditeef apptretss

ofIa|@othasiBodineniois m&qne@aw Efv@]ﬁxfﬁg H%th{?ﬁaﬁgg E%éejlgl%\{r%{gstlijsrseue growth
TR

delivery appar , _ :
The pﬁ%ﬁ%%@l%dﬁﬁ@ﬂwﬂpm@m@hﬁngw eIty ﬂ(%aﬁiﬁﬂﬁgé} The

s o : | i ' f the reduced pressu . .
e srpes RSN NSRSt st v
the pr j

QY RRASRN 156 PEdAyOmrifeld sugtardnehudies a bldelGigh prevention

. . ti i r e.deliver -
e 8 S
positi pressure delivery %’6{)’%?&&@5886?8 Tyt the Hrswe sitesnelbthattheseenndary

manifolddhidhy samvadnicdesreitutie delivary &mawsﬂmﬁtsfc?%,begween the
] : i i ' j ortion and a pair of _
imafp ¥RHNAaRRGHd ualexinle Rarrier hgvme% SISt ue site through
P allﬁv%/‘ing portions, the cellular materﬁa%g{cnnﬁra f)ﬁﬂ?a*ﬁt ‘%*Vﬁéﬁ?éﬂéh‘?]@%? g
the primary flow passage, the plurality of apertures, and the secondary manifold.
Other objects, features, and advantages of the present invention will become apparent

with reference to the drawings and detailed description that follow.
BRIEF DESCRIPTION OF THE DRAWINGS

The patent or application file contains at least one drawing executed in color. Copies of
this patent or patent application publication with color drawing(s) will be provided by the
Office upon request and payment of the necessary fee.

FIG. 1 depicts a perspective view of a reduced pressure delivery apparatus according to
an embodiment 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 deliversr apparatus of FIG. 1;

FIG. 3 depicts a top view of the reduced pressure delivery apparatus of FIG. 1;

FIG. 4A illustrates a side view of the reduced pressure delivery apparatus of FIG. 1, the
reduced pressure delivery apparatus having a single lumen, reduced-pressure delivery tube;

FIG. 4B depicts a side view of an alternative embodiment of the reduced pressure
delivery apparatus of FIG. 1, the reduced pressure delivery apparatus having a dual lumen,
reduced-pressure delivery tube;

FIG. 5 illustrates an enlarged perspective view of the reduced pressure delivery
apparatus of FIG. 1;
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5FIG. 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 XVII-XVII; FIG. 8A
illustrates a cross-sectional front view of a reduced pressure _del.lvery
apparatus according to an embodiment of the present invention; FIG. 888A-
depicts a side view of the reduced pressure delivery apparatus of FIG. 8A;
FIG. 9 illustrates a front view of a reduced pressure dellyery apparatus
according to an embodiment of the present invention being used to apply

a 1audedepietsamtigre eeaieneof orédbene RtasRRlIgLt: ery iﬁgg)ﬁ%lt%s' according to

D EERISHS Istological.sectjon of a rabbit cranium show ve,
S undamg%gcfig 5%5;}3 “%‘-ﬁéﬂ‘l 5hﬁ§ﬁ%?8§daPE%?6‘Fﬁi§Fd}8§W&}mabﬁ baving a
cellularnpisrial Attashehsnaferiblcoriof gwmgaiigﬁﬂ?sgblﬁiaﬁ%arboﬂﬁﬁtmmg

i WS iHeatment; BG. 12 depjcts a color
portlcofsyehlgeiggﬂﬁeeg?on o%ﬁzsaﬁ'rda%gg%r%iniurﬁ%ﬁgﬁ%vé GEPBSiton of new bone

110

P;ﬁg%ving appieaichAnEHsEe At shesaduced puesswatdebivergGipardds of FIG. 6;

ilfid€raftdepicodar disteleitRINae SIva W SRPRLL SIRILM, RoWIN getlive apparatus of
FIG 'ﬂgmﬁiggwlp ne following application of reduce pressure tissu
" treatment; FIG. 14 depicts a color photograph of a rabbit cranium

h&VffigBtvéllmtieses iz erdefemtstitmad dbint theveermiyangld plg%ywlgta@r]ﬁ;epy apparatus
accorcﬁgpf@mg}g%gmr;pgfr&gt%%%&r}lEjlme%f*FIG. 14 showing a 25calciu

d 1, : - . d a
te scaffold inserted in one of the critical size defects an
gg@@% SRRIFt Aeide Kigna9fithamedvecd poesutedaliveay PP T FIG. 8A;

dkpi i iwm_of FIG. 14 _
SN e At o oatpon i el R Bl anine o an
emboési,ize (;[re%cts ;pbff%@fﬂ"ﬁgﬂ%’fe%eﬁlg&ﬁ%ﬁgt@@@’cﬁF@@&Rﬁm&am@bmue treatment to

a bon [ lowing reduced 30 pressure tissue treatment, the histologica
"eRaAeA ek y in the calcium phosphate

' j i f new bone wit . ] _
e e o el PraP Lo howinemaive,

undamgﬁ &Y&%t of FIG. 15 following six days of reduced pressure tissue
tid&inidnilirddwe yvesiks RREIBEISA Yection of a rabbjt cranium showing induction of

granulation tissue after application of reduced pressure tissue treatment;

FIG. 12 depicts a color histological section of a rabbit cranjum 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 baving 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;

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

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

FIG. 18 depicts a radiograph of the scaffold-filled, critical size defect of FIG. 15

following six days of reduced Pressure tissue treatment and two weeks post surgery:

4
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FIG. 19 illustrates a radiograph of the scaffold-filled, critical size defect of
FIG. 15 following six days of reduced pressure tissue treatment and
twelve weeks post surgery; FIG. 20 depicts a front view of a reduced
pressure delivery system according to an  embodiment of the present
invention, the reduced pressure delivery system having a manifold 5
delivery tube that is used to percutaneously insert a reduced pressure
delivery apparatus to a tissue site; FIG. 21 illustrates an enlarged
front view of the manifold delivery tube of FIG. 20, the manifold delivery

tuBS@oIR4ibiRg Ades m@@%}ﬁyﬁﬂ%‘é‘i‘f&aﬁﬂgﬁt‘é%ﬁ‘@é’l?&%ﬁ%é%f FIG. 15

position;

ier.and/or a cellulay material in a compresse
fml"‘ﬁ@% Sidvsof F§§H°ﬁa§mr BRSHF O B HAATBRR LR Enyetubev et Go yitpery:

cts an“enla

ﬂ&é@e&@a@hpgcmmmﬁmmatmm@amiﬁ%%%%S?M?e&eiic"cec{}’%in fo an
emboagﬁaqggﬁﬂgg}gsggpw%&aon efpan ed Bosmon after havirig been pus o
delivarom.the manifold defivery tube; TS P ARl sy sHetemhaing a manifold
_ er‘é’o%‘&’@&%@s}_tﬁf@de IRASP@psemln dostingaduasdgrbedin@at WP Spparatus to a
tissuepiagent invention, the reduced pressure delivery system having a manifold
ube that is used to percutaneously insert a reduced pressure

15delivar
dzﬁ\% @aﬁ%‘&?ﬁ‘ﬁfé 6 §7HaEeRAtentiviers ofi shel prestul dedelifesyytube of FIG. 20, the

manifalgdelinesihuihg cmuining sidaald o RARIOLAGIYE é%‘gﬁ‘ﬁam a flexible
bmieﬁW'Q%@lRﬂa@%ggg?r lgable e o s T IPrEoSe p05|t|0r$,
FIG. 24 depicts a fronit yiew of tHePFEtRFcRPpHisure delivery system of
- I;E%Gz%?_ gﬁ/ﬁa&m%?myfammém&@ aglﬁw%xlﬁetéﬁﬁl@rf 21, the
exi , REYAURE BH nstr |neél an impermeable )
e UG i S O g o
FETUCES BRedienatienbagng beem mistied fasntthe raanifoli asatietbe;
dRlieRB alipstateshais: shewBSilR ! JgQaDifeld delivery tube but.
embo d%@w%m? b%/e an é'm ermeable membraneﬂi?n an ex{%lrygé%l %’5 ?ﬁbﬁ?cordmg toan
detio FIG: 25A1 .u% rates X Yoo thototie rd rsasnys debivenyisyiteny byetagra manifold
eliveryrtphg they ismsed tefecethpeessty drdelve i ARRAHIMI DR ﬁglmﬁlgﬁaaratus toa
tissue Mﬁﬂ@&ﬁ%@ﬁgyﬁlgegﬁ!}/&r tzlilbe blil:as oo Ao porecbie
deliveyEMDIane in an expanded po o> RS E B R sirssbarutnifold
MY igthrosstiningd ke andyepermaablordingitoane Rrahasdipeated B&itioxg

THSeR4 imioHoNfi6e KREHCSARISSTHES FSIVETY.SYsiem having a manifol
reducecgﬁngeS%éuge?i%at is used to pe.rCUtaneoUS%E'.%SS&eéﬁ aﬁigg{,%g&%?gggﬁfé@ 23, the

dEtvery ADPATS £2pparatus being shown outside of the manifold delivery tube but
constrained by an impermeable membrane in a relaxed position;

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

FIG. 26 depicts a front view of a reduced pressure delivery system according to an
embodiment of the present invention, the reduced pressure delivery system having a manifold
delivery tube that is used to percutaneously insert a reduced pressure delivery apparatus to a
tissue site, the reduced pressure delivery apparatus being shown outside of the manifold
delivery tube but constrained by an impermeable membrane having a glue seal;

FIG. 26A depicts a front view of a reduced pressure delivery system according to an

embodiment of the present invention;
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30 tissue site, the reduced pressure delivery apparatus being shown
outside of the manifold delivery tube but constrained by an impermeable
membrane having a glue seal; FIG. 26A depicts a front view of a reduced
pressure delivery system according to an embodiment of the present
invention; FIG. 27 illustrates a front view of a reduced pressure
delivery system according to an embodiment of the present invention, the
reduced pressure delivery system having a manifold delivery tube that is
used to percutaneously inject a reduced pressure delivery apparatus to a
tls S FIG. 27A Iustrates afront view of a reduced pressure )
H I Tiraiet A S SR E EEr e L B Acgiuding to an
embmédncedqfr&m@mdﬁl inygntpsidhe reducgdpreasiiel deldliveryyitbm ﬂmtiisg a manifold
r essure deliver
e L PRl SR R Bferous oo
tissugsitechart of a method of administering a reduced pressure tissue 10

treFI@eQW‘Q MHSPHRSHEBREQIENS£Q ANEEBR AEHYRH 879PM according to an
inyention; FIG. 29 illustrates a flow chart of a method of administering

embogiment of the Presenkiayentiens the fedyced ugssuredsbivsryisysigmMmaving a manifold

dehversrtmﬁmm iefukel pﬁgﬁ&ﬁtﬂﬂﬂ&fﬁlﬂ? delivbl@ réfhepiiesulio deery Gpparatus to an
e%% agfl of adgwlnlstegsr}% ﬁdtéc ressure tissue treatment to a tissue
Site accorain dimen o e pre’sent invention; 15FIG. 31

illuBIfa@S &l‘fM%hé}QWf(&lm adrsfthorimfisdeningseriag credipred guessure tissue
treathRSH e LAIRRNIIO &H&&Hﬁ@t@&%ﬁ%ﬁﬂﬁ%BF@I@B@E@E&%&B&

present invention; FIG. 32 depicts a cross-sectional front view of a

redicb P drlusiraiesadlony Shar chadmatherns gdeiniusrmecrincsf pressure tissue
treatijpraga@otamsend @ftetﬁlﬁ:mn@&@ RHCSEURIRRINESY BRAERN iﬂghiﬁiﬁﬁ,a hip

pr e aV| a Iura oW C a reduc )

prgilgjréb}g 0 31?1 aﬁéa 0 hbone & oﬁﬁ’g ﬁ%l ?é@!ﬁ#%?b‘&g "'sfiguce REfgsure tissue
treatp@rif s udissua sitesecuding & fmntnbemmfctit@ﬁtp@mhﬁtﬁ 32

haw@ 3 SRENEhRIY PR EHRN ﬁhaﬂ{%ﬁgé%& 0 th?e dPressure tissue

of bone surrounding the hip prosthesis; epicts a

tfeaﬁﬁ?é&htﬁbafaﬁ?Bﬁa#ﬁwgcaq&mgwaapmh@mqeﬂu@wmnt mventwn

FIG. 32 depicts a cross-sectional front view of a reduced pressure delivery apparatus

according to an embodiment of the present invention, the reduced pressure delivery apparatus
including a hip prosthesis having a plurality of flow channels for applying a reduced pressure
to an area of bone surrounding the hip prosthesis;

FIG. 33 illustrates a cross-sectional front view of the hip prosthesis of FIG. 32 having a
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;

FIG. 35 illustrates a cross-sectional front view of a reduced pressure delivery apparatus
according to an embodiment of the present invention, the reduced pressure delivery apparatus
including a orthopedic fixation device having a plurality of flow channels for applying a
reduced pressure to an area of bone adjacent the orthopedic fixation device;

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

the orthopedic fixation device;
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pressure tissue treatment according to an embodiment of the present
invention; FIG. 35 illustrates a cross-sectional front view of a reduced
pressure delivery apparatus according to an embodiment of the present
invention, the reduced pressure delivery apparatus including a orthopedic
fixation device having a plurality of flow channels for applying a reduced
pressure to an area of bone adjacent the orthopedic fixation device;
30FIG. 36 depicts a cross-sectional front view of the orthopedic fixation
device of FIG. 35 having a second plurality of flow channels for delivering

' h fb ' t the orth ic fixatign devjce; .
G 7 RS AR R SRS R healing & Bt §iRet ot pone sin
redudedipressing tissucectqiaestirecisding e atneentiationmiing theepresent invention;
enpped %eﬁéﬁf;{pﬁ ﬁ&%%ﬂm(if? AUR%hod of éﬁrn%%sqgﬁh%za ?eﬁ%\é’eﬁgg’gs&fu% tissue

method Of al mlnlsterlng a reduced pres_sure tissue trea ept to a sue
treatragat 4o WG fHtaacsendieatreae smbedinentafifeprisantinyarion; 3ad
illysicates Aiflowarhad il SRSH SR HBINHEIRGAIEINE Ad RIBSS fRessure tissue

tissue treatment to a tissye site according to an embodiment of the
treatipeaL £0, A HFEYRiSHe accopding to anambadtiteeal R b RikRest ipveaticad
présSi sddedsalypiystanoasciciingia ssdecslQiuwing dbIRRBregadin according to an

o i reduced pressure,deliver stem haying a primary manifold
e o e I AL B2 & iy

manifglgshey bicledgp erflasible wall fumpindiag; a primo oy posigetaada plurality of

apertRRISREMYASRFILOR A0ss-sectional views of a reduced pressure delivery
system according to an embodiment ¢f the present invention, the reduced

pridCiedanfetipstrate ersResty s higR RestiReRilenal jdeHre gimyeduced pressure
deliveyrs)atend docondidgasdupenbodentialivel yhikprisdiKvehficig iRt seduced pressure
. perspective view of the primary. l%?l s of FIGS. 40-50 being applied
et G SV Bl R L R B Co e et pressre
delivergéhbenatic view of a reduced pressure delivery system having a valve
flueity conpesied 1opars sm&k%&@%%gmﬂ%mw@wﬁﬁf@s%m?o being
.present invention. 20 DETAILED DESCRIPTION OF THE PREFERRED
appligeh yrith9 Reqpfary manifold to a bone tissue site; and
FIG. 52 illustrates a schematic view of a reduced pressure delivery system having a
valve fluidly connected to a second conduit according to an embodiment of the present

invention.

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
invention, and it is understood that other embodiments may be utilized and that logical
structural, mechanical, electrical, and chemical changes may be made without departing from
the spirit or scope of the invention. To avoid detail not necessary to enable those skilled in the
art to practice the invention, the description may omit certain information known to those
skilled in the art. The following detailed description is, therefore, not to be taken in a limiting

sense, and the scope of the present invention is defined only by the appended claims.
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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 25 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 invention, and it is understood that other

embodiments may be utilized and that logical structural, mechanical,

electrical, and chemical changes may be made without departing from the

SPiAt akeCapRRf R Ry i iknot necessary t .eng?le
The {0958 sKilled in.the 30 art to%%ggﬁé%ﬁgﬁ%%i_g\ﬂgﬁ%e 8&’8%5 1553 R elastomer.

oMt CertamnrfoRFErbBSRsER {9 mplymernismatenialthatries folbwirkike properties.
Moregediéalisanptivelisdhietsse psgdmiakest el 380522084 significant
amo oﬁgﬁﬁﬁc@eﬁgsgé} ilélveentg)n is dmed only by the appended claims.

As used hereir, the {Srm st ate 5‘?@%&9%@%’?@6}’%&%&1& tmrecover
from ap,glattiedefhemation.c Bxtompin ofielestpenesatingcic @b, Batis AR IRhited o,

aturial i - . ificall t elast h )
natur “‘@eﬁ%?‘%;?;ﬁﬁﬁﬁégﬁfﬁ%%%%%%%%%%s&%%ﬁ&%%@ e pehiutadien,

.tr.lelo atign rates
Tty erﬂ%EB&&l’Pé%‘%b’BP S stbilane repidenerniheriatbyitiktplopydeny dind éiBnomer,
chloranmsticdipitystaiihyaipaas i aiip e MAAIE AP Al AIG N

limy natural rubbers, polyjsoprene, styrene butadiene rubber,
crr%%gfgﬁgr%%‘é’r%_ 'éf%’,*‘ 555 ﬂﬁ%&k‘e ISR tRLMb ebj eritgr mpissialdiratiénable to be bent
or ﬂeﬁ@i;ﬁ?mmpéﬁﬁg amrw&nll@ ﬁi@)ﬁiﬁlﬁl ) g&félr&m 'i@sﬂgﬁﬁf’éd‘?gaterials
hereirP thylgne ; rubbet, polyurethane, and silicones. As use
afy E rein, the term "ﬂ§é§§<ib|e't %t%g?é‘?gsg#%Eb?é‘g"o?‘??’(a?é?f’é‘i’mrfis’é!mélfs pEthe term
. €X1 ﬂtlﬁﬁmﬁﬁﬁi&éwfmemgmm&g%pﬁfm offi€ke present
inventiofl@eikealbaiefiHs th/IRIMARSH P OLER it material selection t
tissue QLY §lastomers, Tgl‘eﬁ Ife, f the term "f%(%iéﬁgg%‘r#&c%}é%% iSLO\SNI mate the shape of a
material of reauce EXIRlE gatrs ) aisauaed pressurp delévaryiappticitus used to
freat adermerditfendfaraytol ihe thatepiplinaisitiybiowRHNEIOOIRPSENAAIED 108ion of the
bone ENARE BEYLRSYeE site. For example, the flexible nature of a reduced
pressure delivery apparatus used to 15 treat a bone defect may allow the

t?fi BEB% ‘fgwﬁ_ﬁﬂwgmmmm p@etigaisl l@‘rﬂi@@&r&hmdy @lso include
any o 1 efpenflich enerally refers t as or
li idt but {;;n aalso include %ﬁ%&?%v%%‘l%ogrﬁg Bria ,l?ﬁéﬁil&fh%% ot
|i%¥|’t%ae{8‘g éﬁﬁ’&%ﬂﬂ?aﬁﬂ ysethherymeenertivnasensealshe’ abilityasf 2 membrane,
cover, sbeein qyentbealiybetansdadibtoalibhseia MSRNAAR AR %?\é%mahﬁ@ﬁj&’sr or gas.

Imper® ck ar slow the trapsmission of either liquids Or gas.
mpe Irf%%%m:eag%ﬂg gmﬁgé%i)?eo lfg%e% t8 FRYSI 05086t OTHbEFMmembrsaes that are resistant to
the trapsmigsiomef e dsewbils ulluving easenmiasianiofHiouicls i@ AUeXHO I While an
imperrfjesials ndanamitiougy :ﬂ?@ﬁ]b . While an impermeable,
transmT€mbrane Eﬁq«'ﬁ/ blgll\?guid i%br?t the. m{éﬁ% r%rﬁgr?nnaeyné:i‘ BRPPRY Gedugtethe
[PAIREHRCiSh 3 @ Sk efttain liwrdsn Theiase Dhithederof thmpermeable” is not meant

to implyripandiatpetrimablmeambRAds BRVA BRI WS &%\ﬁﬁfﬁﬁ%&%@%l%dard
measuiRYE R;r[iﬁ%v H%QXH% tlculahlndustry Standard measurement for

impermeability, Such as a Partict PR Alie of et ernse fransfer rate

TRWVTR).

The term “manifold” as used herein generally refers to a substance or structure that is
provided to assist in applying reduced pressure to, delivering fluids to, or removing fluids from
a tissue site. A manifold typically includes a plurality of flow channels or pathways that are
Interconnected to improve distribution of fluids provided to and removed from the area of
tissue around the manifold. Examples of manifolds may include without limitation devices

that have structural elements arranged to form flow channels, cellular foam such as open-cell
8
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The term "manifold” as used herein generally refers to a substance or
structure that is provided to assist in applying reduced pressure to,
delivering fluids to, or removing fluids from 30 a tissue site. A manifold
typically includes a plurality of flow channels or pathways that are
interconnected to improve distribution of fluids provided to and removed
from the area of tissue around the manifold. Examples of manifolds may
include without limitation devices that have structural elements arranged
to form flow channels, cellular foam such as open-cell foam, porous

tissue callections, and liquid eL%and foams that include or cure to )
foa B o RSO AT el b Lems R iReldRufE i to include flow
channpdpierally refers to a pressure less than the ambient pressure at a tissue
sitgibatimbelnublRClerie HealmPRly I BOSLEASSLedis S sduced
.pressure will be lessthan the atmosp err%c E}ggggruarﬂe? at %veﬁ?c%ﬁ) fh rf)% ?éﬁtl 788 than the

ambight eS| atiseny, site that iz beipecaiieetedp bedmenhalnanost cases, this

reducBiidsasiaiie WREb1e1tHaS YRS HESHE BHRsAY AU LASHETRTent is located.
"vacuum’ and 'ne tlveé)ressure" may be used to describe the pressure

n
VR S ST, e BRY A fescamdpystroatebiorns arsuiie aftissue at the
tissuenity. b& Klnifibahélydens thaouie’ Daad Sk Ve R AGSOGRIG Bl to describe the

es . 0 initial te fluid flow i
N L i S R

significantiy less thantheipsesppionermslifiasosiaterireitice dympdsiereatherfloR educed
pressilbeyhayIaiiRII L AR HHEEFIBIE SR WE taHD SR PRUUAIRRT MIYESSe site. As the

otherwise indicated, values of pressure stated herein are gage pressures.

hydroRale RrRsSUE ALNROL hecHEPHe pith aepepadhes tasiyained wruged preswsethe flow
may subsitleanod tirekbduasd g shagiowidhahsriisiaag/ Qﬂﬁh@iqmt@ﬁ@eqfndicated, values

ofpregWsétégﬁgPéfnigx t%/cggcggl rgstsig%%e dimensional porous structure that

provides a template grow %The scaffold may be infused with,
codhedamh seroldpas auast heksn gederstormntobstarce thestrudtigatastel to enhance or

promdUOMOE SRMOS W s Anspafiald @ﬁXaﬂ_{%H %?Q?S%Q r‘&apéggﬁiﬂiél %é&é{gaﬁiy S three

wjth the embodiments described herein to administer reduc ur

dimenpiQpal PRIHRTITERare daaipenKides premplatc fas celleroveth.u 3ibe bralnid may be
infusecbteithjceateduitho beletespiarated AMEPMRIA ARLIS HOHRE ARG DL o promote
cell g ml}ggggffgﬂnr%lsgu%sg%ggse tiss ZathSde tissue, neural tissue,
ermal fissue. vaseiar fisste L8Rt deans ordanfswit sorrabgdiments

descrifgd heveis, thHasimamisttissudn sttt prosyfetikere afenieateas tkany sigsue

t {3 ] ive, but are instead areas jn e

] AR BRI B Rp or witin

any tissugniprluding Butiscimited tes horrtssvenedigsp sismedrimsdiedisstiesneural tissue,

dermahtisadpvaronadeiionaldissueivRatsnry Sedape ¥ad ARSI e term
ther tis to FIGS. 1-5, a reduced pressure

wmiSS o slersign ey -
elivery apparatis, R SARARBRY 3ETusdbatars RS nesssaralyisoBnded or
defectpiadutary antionliaciasios wifiekillis dasiied 24 3dibaing chaitho QbR 8P additional
tissue 28R YD BON|RAS A SALLWRIROTIRN B2 RS PRLIoNed,AONT, eas 1o
grow additional tissue that may be harvested and transplanted to another tissue location.
Referring to FIGS. 1-5, a reduced pressure delivery apparatus, or wing manifold 211
according to the principles of the present invention includes a flexible barrier 213 having a
spine portion 215 and a pair of wing portions 219. Each wing portion 219 is positioned along
opposite sides of the spine portion 215. The spine portion 215 forms an arcuate channel 223
that may or may not extend the entire length of the wing manifold 211. Although the spine
portion 215 may be centrally located on the wing manifold 211 such that the width of the wing
portions 219 is equal, the spine portion 215 may also be offset as illustrated in FIGS. 1-5,
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30 opposite sides of the spine portion 215. The spine portion 215 forms an
arcuate channel 223 that may or may not extend the entire length of the
wing manifold 211. Although the spine portion 215 may be centrally
located on the wing manifold 211 such that the width of the wing portions
219 is equal, the spine portion 215 may also be offset as illustrated in
FIGS. 1-5, resulting in one of the wing portions 219 being wider than the
other wing portion 219. The extra width of one of the wing portions 219
may be particularly useful if the wing manifold 211 is being used in

onnection with bone regeneration ot healing and the wider wing manifold
resulig 15 ong of gp‘ﬁghﬁa’fgﬁm;& e B Ml e e PEPBIE IR AL, The

extrafigidtieofameeo 213 iwipmtﬁbbsflbtmfﬁthb)bagl@{agl_mw I‘ih@élftﬂtﬁfiﬁbflwié{g manifold
: l : Qf a sultable silicone po ring es, .
S T LT A ——
211 i terginyrpEnsdiatsunsWiination kardhatie sitaelisa it IRoeuld be made
frm&mm@m@@@%gef@éﬂlf %ﬁﬁ%ﬁ%‘é‘i&%f&%ﬁ%%ﬁ?{ﬂﬁ{eﬁ]ﬁf ilbch asa

lieconcages a flexible backing 227 that adds strength and durability to t
stlicq ﬁﬂ?@’ﬂ&fhe‘?‘%%??ﬁé%ﬁ&%ﬁ%‘&b& filicnagiprlsnen dncludes MESHEORE

manufmmecbaykingmzm??m@@ﬁew maﬂplmeéﬁq,a@bﬁm?@ ﬁ%ﬁl@g B%’?{&ﬁd, however,
[ S . Icon mer IS ed 10 Torm tne riexiple .
Rt T G T —
The fpipie bassieng 132ncases alaniblobadiing 23 Zthae silds streikihcindelurability to the
flexibYHHArERE 218ISTRO ki | ' ipxiglehacking g2/ i

- referably made frolﬁl”lu%%%@ggteﬁﬂ}é%gﬁ %‘Zgbar%:gs?_uicﬁj(as %agfgéékg% ekible backing 227
may ‘?ﬁgﬁiﬁé’&é&a‘wf’& ghasid B thap hat ip Shaaingunartionn @ ¥Rxifle silicone polymer
is use_k'lanldbgrlx?ﬂie]:c mmbﬁbmﬁ guyg@mﬁ%@ﬁﬁ?éﬁ%ﬁw%@lﬁbt% bonding

. C, In re an urqpllity, to the riexiple parrier .
with ﬁﬁcﬁegr’%%%a?fﬁ gé%%gr%s an'c sef’f‘ﬁm%ij‘?lgii%ﬁglfgﬁf‘e‘?%‘?éﬂrﬁ%ﬂé fRskpde MED-1011,
also soldiyiNowd TpehardrigleshThefeitladrckine 2270is grocepibitiegadOitden a polyester
Knit £5ETE i lexi i the flexible backing 227 be

A B SRR SIS v, e

. Im »
flexibjg, Kipg i soutd bamede fevanrnydiesonuatibls; Bedihfsomatzatiktiat is capable

of addigg@&eaptaasdibesgREes haqieinla,hattes AL 3ankf %élgé%)%?ﬂgtances, if

22 als constructed from bioresorbable materials that do not
the A TRt 20t SIS SR b e baclso 227 could

be omttessure delivery apparatus 211. Suitable bioresorbable materials may

inglyd éﬂgggb‘q i% N.:a.Rel ric blen dﬁ olylagtic acid (PLA) and
. polyglgtr:oli(_: aci %Igé %Lliﬁgq&%}r}n%hglﬂ%rr% m ?‘%%ﬁ?ﬁ@i% 27 be
imperpaablfole piayidiminand oty tasemxnesltarnitingalhothribs fExébiekialking 227 and
the ﬂekxamkeb&%i’eazdﬁ%@%%ﬁ@ﬁl@&&l@%71{Hﬁaﬁ§ygi?,e&§?6‘£ﬁe§5ﬁ%é£aff°'d for
n ecgllig[gwr&h, Qr a%sigsgﬁo d_material may be used in conjunction with the
30 fiéxible barF 21 Heiblshagkipe 22 Tomoalndesmeavaied from
bioressxlitdidensataifald thateldadonayvie chube ramidwd Hiowiedi 9Bt M@ WBdy following use of
the re:ﬂmgﬂ I!E%Q@ ﬁP A al g Q% apatites, carbonates, or |
_ prqce_sse%%%ﬁ?)g raft r?g{s |§§% r%?elir'a F)(/l Eigg&glf?gﬂﬁﬂéfgf%qtﬁmpﬁépgyamclude,
withoyfilimjistomaatrsiymeris lghdofipmiylettiv acid (PLA) and polyglycolic acid (PGA).
The polymeric blend may also include without limitation polycarbonates, polyfumarates, and
capralactones. The flexible barrier 213 and the flexible backing 227 may further serve as a
scaffold for new cell-growth, or a scaffold material may be used in conjunction with the
flexible barrier 213 and flexible backing 227 to promote cell-growth. Suitable scaffold
material may include, without limitation, calcium phosphate, collagen, PLA/PGA, coral
hydroxy apatites, carbonates, or processed allograft materials. Preferably, the scaffold material
will have a high void-fraction (i.e. a high content of air).
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10 In one embodiment the flexible backing 227 may be adhesively

attached to a surface of the flexible barrier 213. If a silicone polymer is

used to form the flexible barrier 213, a silicone adhesive may also be used

to attach the flexible backing 227 to the flexible bather 213. While an

adhesive is the preferred method of attachment when the flexible backing

227 is surface 5 bonded to the flexible bather 213, any suitable

attachment may be used. The flexible bather 213 includes a plurality

of projections 231 extending from the wing portions 219 on a surface of

thg. flexi T jections may be cylindrical, spherical,

e e 257 T e SR AERed 1 surface of
the flgyiblerbarrisachl BrolEetriliczne polymaniimesetiftorformitha flexiblerimarrier 213, a silicone

adhes1660aI3tAtYER tesida®idh ?Héeff@ﬁl%%g g F‘)Q%z"ﬂ ot&éévﬁ‘r&riﬁi‘ee%qi% 213. While

rojectjons 231 are attached. In this regar articular projection

an adREpIXds %W%WSWM@%M wheirthe Slexille hagkinna27 is surface

bondé@B1o thddbixible peaiesipIs, 333 saaMinchderddandan mhuel different
the distance by which each projection

S a izes..Caonsequently, L L
_ zﬁgegxﬁléﬁ?é?é}s?%%‘i %%ﬁqﬂfiléﬁyﬁwﬂél%emtmﬁa; gidgnding from the wing
porthgmf‘z)}ﬂ.qmgfdme pﬁﬂ&lif}ei&im@anﬁgngm 1Tﬁé§flﬁlel&t@<ﬁlﬁ72?f]}ltﬁﬁy be cylindrical,
er creates a plurality of flow .
RS A o o H LR poron o o
Projechiom A lsisdpe alensi s fanent ihaspheadlansimosodjatedihit dhiosido athiire flexible

backidg 2 ihefienichasisjdstosesighReinagidh QQMQQQQ%?Q#]ﬂﬁLHm projection
231 issmg%rlgnurryfor.nga\t/g |a‘%|,on in the a}ze, shape, and spacing of the ' ]
projections 231 ay Bav &8s 1BraEPIRe G 2878 Atk amaisetionstZklpin fact, the

projegtieriiold timamniisaas a Rihdoradnbedfdiehsuie elesdmtbRR4 I08nsequently, the
distarReHYARE yvithi . t [,223 and isattached ta the flexible

B B B A S e oty opc vy, bu
may a}s0 b uniferm arages Gnarelinedfoelectiansé3113 or the flexible

Chmn%k%%riéhegﬁi le backing 22, c#?e feduce%%g.ress%?gq eﬁ%%fﬁ‘%%‘ty of flow
inclides & Uistal OfRERISH Lt - WBED hisPrinssions 23k aresfiviferse shape and size

and az4paney we foositionadia fiexditdé therbsl Rifleg1343ckaiacateshat @Bed between
but the tube 241 is preferabl

e b b oL e et R esing of the
projeciipngdhb merighadisrd terdter shermizarand fioshaimak22#tith e tibtall otfi@annels 233.
. AR 243 IHuvhied iRFUfiSe The redycatbpivssure delivery

tube 2ddumdythe attiiptied|shelyero thb dletilite RARPOLASE lUR CRRTUAUGAI997 or the
w2 LA 35 RSB R S I o
reduced papssuace datiseiiivbecét incthdera Hiotwbusfiary4madicalspiBeadubidg tube 241
The tub@teriahma¥SoWRRhE PR MGI ENEHltal 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
located approximately midway along the longitudinal length of the arcuate channel 223. The
distal orifice 243 is preferably made elliptical or oval in shape by cutting the tube 241 along a
plane that is oriented less than ninety (90) degrees to the longitudinal axis of the tube 241.
While the orifice 243 may also be round, the elliptical shape of the orifice 243 increases fluid
communication with the flow channels 233 formed between the projections 231.

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

silicone or urethane. However, any medical-grade tubing material may be used to construct the
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reduced-pressure delivery tube 241. Other coatings that may coat the
tube include heparin, anti-coagulants, anti-fibrinogens, anti-adherents,
anti-thrombinogens, and hydrophilic coatings. In one embodiment, the
reduced-pressure delivery tube 241 may also include vent openings, or
vent orifices 251 positioned along the reduced-pressure delivery tube 241
as either 5an alternative to the distal orifice 243 or in addition to the distal
orifice 243 to further increase fluid communication between the
reduced-pressure delivery tube 241 and the flow channels 233. The

= ivery tube 241 may. be positioned along only a .
e e e oo A DB LB 22 HLOBK i heparin,

ann-r:gﬁg,gt;a‘g;g,, @;tgfmmm,m@’g&-@élpmm mﬂﬂlungluﬁmogaﬂseindmdﬁpﬁilic coatings.
el & 3 | e .
fl Hbadewaie, QH@?E@\L@JE%& &aﬁﬁeéﬁ%%g@%%y&lﬁ? emclude vent

reduced-pressure delivery tub 1 occupies th

OPeIIARS Sfe VA QRIS 25t BAsidiansed aleng Abe redusedcprsseere dehivant tube 241 as either
an alioidtbemtmtirichitiahdrifioeenhe ihadddmpriacillen shARP9$323 X urther increase

: ] h the vent openings 251. The reduced-pressure delivery
R .
233. gg@rzdgg%pxpsgmd&%iémzs hﬁt_ﬁj@ﬂ%ﬁﬂiﬁi@‘@ al\dkbﬁkg&?tfr?ﬂld%ion of the
longithdipEtISH I, n_mare de e wi .

Ongl.refe ence %ﬁgﬁgaﬁe rﬁ%ﬁﬁ%ﬂ%@%&é’%ﬁﬁe f’ IR alismatiyply may be
POSltl&Pé‘%fﬂf_%g H}Q gﬁg@mwg@&ﬂm g arartochassd @2RaERitioned such
that the pahsiblbphaweralclivehaissnaedargssd@del
223 MEC% g{}l L:ezlygn:ns gg}ch as a dual ﬁ%ﬁﬁgg@%ﬁﬁggﬁﬁé&?ﬁ rﬂléte channel

’ 4B. hefgua’ﬁumenr?uage S SEAREA SRed thatal) flvish crgnnavricationdetveen the tube

241 apghten o8, chasnsie 2¥odoatd umenghGliuhemropisessesarate paths of

flurg CARE icati reximal end.of the reduced-pressure
. deliver tg%)%eaéﬂ and ﬁ%@%ﬁ%%@?@%‘&%@%Br@f%wéé’%ﬁﬂ?e?ﬁ ata
proximalendaf the, Bibo gt indhspresdimed elbreAfhrisuinAoredetvaate With a reduced-

pressuecimedep Wi e HREeRANhIRR HOULERRBARS %ﬁ&%&@%ﬁ%@t g&’t'fge "M he

53. The second lumen may be used to introduce a
rec{uc%ﬁéﬁ?%f’s“i%?’% ﬁ‘ﬂﬁ& ﬁ\%@‘ﬂ@#ﬁ?&?éd‘hﬁl%t’n@p 84saadshinsludesainly a single
lumenzgagé_manayi%m@rt@/nsqmbgmwhoﬂfepe@,ltfm_ g%quﬁlggagﬁ&ggagg igélivery tube 241
to inclSAER! ar.any other fluid. If it i sired to introduce

o he multip%%%%ﬁ%g c%)\?v %%%ré]{ﬁe s JIABE lséFﬂ)‘é%%?éEfoaF IG. 4B. The dual
lumen fyha 26 dacloasatirshirster 36 pradsusectativendn 36 50 apHea R DfideThal Tumen
tube peithideroseptia: iheny BransdReia g St IG, 48, a horizontgl divider

tﬁgﬁf}rst and sec(;)‘?#(l;i %%%%?n‘%%%erbﬁg Bf(fﬁémaq end of the reduced-

271 separates t
p ’ess“f‘éc%ﬁi‘é%fﬁr‘é% &handdhy fiow shannels A Hansuansleuthernasafitbindnal lumen
tube 2Gbsitorietiusedye tliewanenthitivan 3oberhed SRINARAAINAREIDSIile and the

o L YL T
a fluid ¢p the devy Shameple 23t piEheviieid theyfibst filteed 2BDisoilr gases, antibacterial
agents, antiviral agents, cell-growth promotion agents, irrigation fluids, chemically active
fluids, or any other fluid. Ifit is desired to introduce multiple fluids to the flow channels 233
through separate fluid communication paths, a reduced-pressure delivery tube may be provided
with more than two lumens.

Referring still to FIG. 4B, a horizontal divider 271 separates the first and second
lumens 263, 265 of the reduced-pressure delivery tube 261, resulting in the first lumen 263
being positioned above the second lumen 265. The relative position of the first and second
lumens 263, 265 may vary, depending on how fluid communication is provided between the

lumens 263, 265 and the flow channels 233. For example, when the first lumen 263 is
12
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positioned as illustrated in FIG. 4B, vent openings similar to vent openings
251 may be provided to allow communication with the flow channels 233.
When the second lumen 263 is positioned as illustrated in FIG. 4B, the
second lumen 263 may communicate with the flow channels 233 through
a distal orifice similar to distal orifice 243. Alternatively, the multiple 5
lumens of a reduced-pressure delivery tube could be positioned side by
side with a vertical divider separating the lumens, or the lumens could be
arranged concentrically or coaxially. It should be apparent to a person

.. having ordinary skill in the art that the provision of independent paths of
P"S"“r?d’t%dc%ﬁﬂﬁﬂﬂ?i%yt&ééﬂ fﬁm‘@e YR AP ES Simlas tenpar SPamBRS A4 dy 8y be
providwludiatjdhat@hpronidinipa withtiHe flew themddEstriwH.atB¥@econd lumen 263 is

o i | dent paths of fluid co nication may.be .
pos SIS NN ERRS S LR MBS BSOS i e o
channgjs Ehdtiaemetatedistraleifieasiotis widigagisraidliplallematively, the multiple
lume$§ BREEAYQRE FHR S QLR RIGMEERRANALE 188&11%08&3 giﬁ&ﬂ?%ﬂﬂ%%eﬂical

. . ,to the flow channels 233, the spine portion 215 may include mu

divideg sERR% \Lussensy Ae ths lumans sopldeboasrnaad sgneraiieatlyeor coaxially.
chiashehA? Beapydrertitpagrisithacsongneadate Jlivis tb8s: ik the provision of

. xample of a reduced-pressure deliver aratus having.a .

e S LSRRI e o itcn
ways dipekitingrihatorf proteidibe bomulfitluierdnbe ds deGribed abdvefeilrgratively,
indepg}ﬁént%&h@ S?MQQWM&QSHV&% %@’o@f&%ﬂ%ggcﬂ%#g% #;ilfé%}él lumen tube to

according to the principles of the present invention in esa
anothgr singlg ?%%‘Wﬂé’%\ oDSpHTNESRRAERLS Tapitnehsditubes Wipsnela 0B aoiltiple
lumensach wing portion 319 is positioned along opposite sides of the spine
pcirtlis%n 315. Tlée S ineé)%rtion 315 forms an arcuate channel 323 that may
ot eeRt M SRTrG Rt TR AR A4 sommppriGgtian do the flow

or ma

channgi#r23 othio S[B1S poajope2t6ntraylyricloatethahiphe astogtechiifalel 32235 Weke for each

~ tube. tﬁ%ﬁ%@%&%gﬁ%@?g@%%ﬁ%%ﬁg} escﬂgeagcf%%(érq\?ﬁr%ge rrrr]&\ftiple tubes.

also be offsét as illustrat - resuia-g-in one o
An exampls e i reducsd-riatsuns slekiverstnepaates hemiog 3191uned-exesaunsdiblivery tube

separtb GRenO b HQIW AP Se4 A1 LA RAIGHI AN ¥ 8rence to FIG. 9.

m n'gold 311 I%@%?% t%ied in connection with bone regeneration or _
heanig At h S friAgfusrtbresturedelivery AppaEr s sUnvingananifold 311
accordiagltocthe aitimtipits @ fbemosen erkulioniattutdse fidsdlaBhetixs thehaving a

. ihle bagri be provid Osingle piece aterial

R Tl TG R T T —
opposifpsifes o Biesping Pertien s witks soite podic THefoethslan matetiakhannel 323
that nﬁ%%Mh@%@ék%M@@ﬂﬁ%féﬁg&%@p&l\@ g T Gk s m%%e@le spine

orfi a? §ent to the flexiple bather 313, a main distribution surface 329 )

portiog § SRRV RE SERLR MRcaiprhen the g manitelst pbtimwshethatthe sizagbthe wing

portiotrs 6@ inehedimbatpirefisudtitm Bathaia3 a0y SEFRIAIANIRHAEDIR FIGS. 6-8,
lt'ﬂ t clude a.flexi acking. le an adhesiveisa .

resu lp?’e %éﬁé?n%ﬁ?olgléig aﬂ?{ﬁ:lﬁﬁ]sg?t %e%geén e\glc}é/r%an er o}t}xer wing portion 319. The

extra width of one of the wing portions 319 may be particularly useful if the wing manifold

311 is being used in connection with bone regeneration or healing and the wider wing manifold
311 is to be wrapped around fixation hardware attached to the bone.

A cellular material 327 is attached to the flexible barrier 313 and may be provided as a
single piece of material that covers the entire surface of the flexible barrier 313, extending
across the spine portion 315 and both wing portions 319. The cellular material 327 includes an
attachment surface (not visible in FIG. 6) that is disposed adjacent to the flexible barrier 313,a
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5 material 327 to the flexible bather 313, the flexible barrier 313 and
cellular material 327 could be attached by any other suitable attachment
method or left for the user to assemble at the site of treatment. The
flexible bather 313 and/or flexible backing serve as an impermeable
barrier to transmission of fluids such as liquids, air, and other gases. In
one embodiment, a flexible barrier and flexible backing may not be
separately 10 provided to back the cellular material 327. Rather, the
cellular material 327 may have an integral bather layer that is an

mai ilmogri@%able }%%rtio% the cellular material 327. The bather layer could
e TOIE ST RRSE A CHIPRRAIR Hog Altasansnt urtashicad ? BlRaliy, of perimeter
surfagesrdBl. substituting for the flexible barrier 313. If an integral barrier layer
is I . lal 327 th rrier layer may. inglude.a spine
o e F0 0 0 T LI SRl e 213 and
inclugs,afleshindackime. Whils finxighstiverien3tefesmpilestivy ofadmdting ahe cellular

Slastomesimmatas i il i ! ltae]
N A o

¥ &R otish iR L altsirnens mstbadirsdely der thstusrr flegismble at the site
of trdaamt 3TheAaikible biaelerBum aryBthexibravERENeexhlR M¥&Hdable barrier
to tra é&%psel Jle&k#lemtggtgeghenscte}sesdor other i%?éincorporates a flexible
acking, the flexiblé backingie prett e a polyester knit
fadR©se @mbo@inrent 01 Sentiefzrnice dridyfleh1B heetidhg emapench bzarparately
rovid lexinlgPacking.? ' atibl
p RVBAcKBLIRXIRgP 337CORIGHRE %@%%1%%%3 ﬁ%ﬁﬁ% ay Rave an

flexible, material that is capable of adding sfrengt

integh atmrdhat ¥ sheesmmsable ertirn it eellalerimateriak327. The barrier
layerapaiddsd| fontied fiosh Zhopedyesaiieiane %QQ«FEI'W HARMESIERDFINAUY thereby
Substfég% aggy%OHéGQ?(i icrans %‘n _ample 0 EtJt‘ns foam may. include |

rantFoam Manuras b%? indtiRiCpieA: baprier dpxet ispseshsith the cellular
materiah327,Tthe bathitalapetenay dluday siénehmgivizandolat:Pattions addescribed
previSii§y W%@%@@@@ﬁffE?A%%%é BrQuides, fluid communication through a

pluralithifof channels in three dimensions: The cellular material 327 is

privtisrilpsibio pemies i hisormfmhbinadedtaaaralistongtcomdtiatisuch as a
silicopitagiaer 10¢RGRRHIREHE a Aubtbb i BIRLIRYAARGSIR 15 485 %614
etween the "open cells” of the cellular material 327. The flow channels
manung ﬁé]ihyﬁalﬂr‘ﬁ?rlﬁﬁﬁ BlPEies A KPRk Bo fialiformide Heshautdhaantad, however,
that tBe ibwdblegbamizn eenxomlmﬁhsaae diﬂﬁyc\iaﬁpmn@d%m@ah%ﬂﬁi@ mitﬁble material. If
size, or may include patterned or random . variations in shape o
the ﬂgg%?gize. Anatio Fl%siﬁys %Béwé%%lgfzoé'p&rﬂ%%s@e?%’éﬁﬁi’%@ﬂﬂ%r%a?@ﬁ&?le backing is
prefexgbiyremade farmpohsstetiniidabicarmeblss Buids60hchamdtatistiab A, R. Bard of
Tempeg Alfiog:s. @i@%@eﬂ%e%ﬁﬁ%ﬁﬁé’&ﬂwgﬂ@ Yo ?ﬂ%}ge el Ay bict)compatible,

aterjal 327. The cellular material 327 may further inc portions’tha

Rexite gzl ok =01 85 8RR ARG SO beTa oxibis baier 313,
3% onamhrbac%ipmﬁt)thﬁ ﬁaminmm?rismfwﬁs«mi%aﬁeﬁem thtidiMated
cent cells. An example a cJosed- rtion Is
e L R e L I M.
this fopsmay inclgginiGranudioseureaiufartived by iinbticElentaysty Hisposedinntonio,
Texasihqﬁ@u'éiﬁﬂgfmglzﬁter@Vﬁ% Eg,%gwé?ﬁggﬁ%f Ifrlllé'tg,s otrh 5%9%%@? biocompatible

pa(iri eter surfaces 330 of the cellular materia
materi at provides fluid communication through a plurality of channels in three dimensions.

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

cells and flow channels may be uniform in shape and size, or may include patterned or random
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10The flexible barrier 313 and cellular material 327 may also be
constructed from bioresorbable materials that do not have to be removed
from a patient's body following use of the reduced pressure delivery
apparatus 311. Suitable bioresorbable materials may include, without
limitation, a polymeric blend of polylactic acid (PLA) and polyglycolic acid
(PGA). The polymeric blend may also include without limitation
polycarbonates, polyfumarates, and 15 capralactones. The flexible barrier
313 and the cellular material 327 may ftwther serve as a scaffold for new

iafi6HTP fo terial.may be used in conjunction with the .
e exible gtggrrr’fée)?lgdlsﬁq% éﬁa@ath‘l’c ing i °&n SRS ?ﬁﬁ?e‘?g%ﬁlﬂaﬂaf material
327 sl sdatigrsimtis dlew cheatbidenvhsuchicharaytinistidecavitboubed to alter the
flow thakatterisGeiiNEA B : ral hyd apatites
furth carb%lrl} tes, or processed alﬁo:tﬁr%%t%r%%rt%ria S. %%ng?b 2 6f‘hcee @@éc‘gf?é?ﬁlal 327 may
FheHeeRRTens thefidnchulg felesrsheglls 2 Mkgseslnesd-othipprtionsiof the cellular

matenietiBZ2 dqueds w pldelingryebrs3thk inositioaed Ml IR ANPERAAIS connected to
lexible barrier 313. The

. |3 d is attached to th
adjac LR, 8 g’r‘]"‘ﬁi}gﬁg?ﬁﬁ%gé‘ﬁl{ RRAHNSS Besertbredhaborrtpe batmsr layer that

reduced-pressure

may hp suhsaitated, for theifesible birviely 31 SelfitatlamblariobaR eIBRGRIRS B be
lectiRelietidgEskar: r VEWA He attached. to. only the.
selectiRel{ealp BB BSHId S HGIYERY: EHB%?_% @2%4 e Zﬁransx{xd%s(éogdgfgﬂgh% darough the

. C?Ilular aterial 25327. The reduc ressure delivery
perime

S araret e et he lrematsrisld Abe 341 similar to the distal
orfileefR4atIé bicridr JTeaiRibiIasdRrRs RISV I,
biored%?é&%‘f@%% %ucaflftggtt e distal orifice 343 isgl %?Ziggybétggﬁygg;%é@%%eﬂgom
arcuaie channer 353, Subft %%P%%WWWWH@VWG%@MWM use of
the redwsed presromgidetiveryleppiitavdsiza Breutabtd ameb&%ﬁbmmm%ﬁnclude,
ithosdBStRIRIE" iQt r aval in shape by 30cytting the tube 341
;; ° ong E";l plar’leg t#%ﬁ?%%gﬁ%ﬁ%ﬁ%?%%%ﬁ%%ﬁ%%@ éig?éiegq%#?éc&w acid (PGA).
© PROYITARAT R Rt ke dnsduds pvirkinme limdtetitioe oipsachondtes; quilyfii@rates, and
capralaifipties| SapResiBheranfiseingraases Lot aamHRIGRYSY WD ﬁgﬁﬁ'&"gerve asa

scaffofdl] rnrtlal%vigele celﬁgr?r materiagl 327. In one embodiment,’t
re ucgg-preségfg VER SEEM material may-os iered dm copiamietien writh the
flexiblechroit agg,(ﬂ@xgs_iewmkilngi m;pan%mﬂﬁm% §rﬁ%@f E;llﬁ 1 p}_&ﬁd@r’]}rell-growth.
Suitab®PSURSHANE, ng the tube 341.as.either an alternative to the
S istal orifice 3%%%%%&%%&%& ef'b‘%ﬁtte%%'ig YR sral g Rhesrhelesallagen,
A corabdtreano Apstten srenati ceproopsesbalibgrallvanyiéihes 34 ke ferably, the

scaffoldnddbei ADWiN el 5ifR PERVIRHSHLARES! R %Iﬁj l{ré%ﬁfe%! %%d?#é essure
d&lir\é%y teLgye 341 may be positioned along on )ga portion o )
IO TUIRATRESH D EHY S CIDR kit sitionest withindiivsiycraty ¢annel 323 and

is auajz@gmmmmamﬁm &1 m;giﬂedﬁm{d@mgﬁ%@fﬁe%aﬁ%g?}gﬁ@f@? lfalso be
hel ROFHONS ¢ uced:pressure delivery tube 341 occupies
atiac thE& entire a%ﬂdfa%g c %%Erk\% 5§2°§,‘ ?eh%l‘éﬁ? 8ﬁﬁ LT IRA BRI eging

presentythe medusadrpresinrn deléveortwendde metie e bty #ncellular material
327, mbaaaa&@%ggﬂar%HbeﬁfgﬁrNﬁ@EQP?Héﬂ%e{Z{ ﬁ?gﬁsé}gﬁgg fﬂ"é'taaréﬁ@fnd of the

aterial 327 overlays and directly contacts the re pressure
tube 341 5 %’f .tﬁ‘ﬁ}éec%ﬁl‘,ﬂhf’ﬂf&i% rAPI AR Sbelbonadeced-roasmire delivery tube 341

ube

may bergdshiguhqﬂssshlmataﬁw&wh&m,mt'iB?lG@é'l‘é@Elmﬁgeﬂ@ixﬁ%fome arcuate
channef¥BBNLRE Q&@gﬂ?gbio }he {Ie&( e e, i i

> i ¥y located approximately midway along the longitudinal length of
the arcuate channel 323. The distal orifice 343 is preferably made elliptical or oval in shape by
cutting the tube 341 along a plane that is oriented less than ninety (90) degrees to the
longitudinal axis of the tube 341. While the orifice may also be round, the elliptical shape of

the orifice increases fluid communication with the flow channels in the cellular material 327.
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313. If the reduced-pressure delivery tube 341 is positioned such that it
only extends to a 15 midpoint of the arcuate channel 323, the cellular
material 327 may also be connected to the spine portion 315 of the
flexible barrier 313 in that area of the arcuate channel 323 that does not
contain the reduced-pressure delivery tube 341. The
reduced-pressure delivery tube 341 further includes a proximal orifice 355
at a proximal end of the tube 341. The proximal orifice 355 is configured to

mate with a reduced- 20 pressure source, which is described in more
e delivery. tube

delaibhelewbuihsier 3 uced-pre
o en%% ilustrated.i ;:|Gg@g%ﬁgﬂ%g‘?g{%ga&%%‘@g|§é%?ﬂ%%g§§e%§yde vent
P ‘ ﬂ‘ig%‘os"ﬁrﬁ&‘?%ﬁ%ﬁééh?ﬁa? fHeilatiaceenb apeningsRAl of RIthes 34Thtovent

openipgsiate positiviecdialons tictubs 30098 erse RedIEKEUSY, ‘H{Q‘dﬁ‘éﬁrgn ice 343 ori
. . 0 ultiple lumen tube_provides separate paths of orm
B L B BT Gl S OSPPRP G b s reduced-

fluid communication between

pressygg i%\&y%@o@lésﬁ&hendéumﬂpwasmwﬁhgm&&%m%ﬁedmed—
D o oo oy o HASREHEN A, Bl RN G i g dinal length of

tubes avinglsin le or multi
e

the arRals hannel Rerriplamaticey smube BBitionsd wedgthseuti e RAidinal length

of me@pmmmmmmdmgdgﬁhﬁdaHiféﬂ'ﬂﬁ%@&&ﬁ%§8{§%%ﬁ£%§? Iii(\;/]re?rlgggge 341

.pressure deliver e 373 having an 30 ex
°ccupg?%%%’?ﬁ%‘%%?%%ﬂ%&ﬁé&ﬁ%@%ﬁ%&%m YrTaphed such that all fluid
commupication brimiean 36 fisberaddrahly thedlesebhahafls S dedRAG LA the vent openings.

cuaatiEeI9f the 5@13%%%5%%%5351%%?{ tube 373. The extension
delivePOrtion 375 may be formed by reroving S5 ARG Hi5eeHY ronirstsitheciedneed-pressure
© ‘Veg’éﬁk}%ﬁﬁft?oe%‘wsiltﬂermméz;ﬁmay'bmnfmmag@twwwc%alpﬂe@sm
delivehavibg add)eultder @314 Bldfal IeCti is dispgsed.on an, .
313 Iip&(—‘ér %ﬁﬂ‘ac 387 of th _educe(%I p%gggégﬁ@g? %u%@%?g fgﬁ#a%’“ble barrier
o pluraﬁty of ToW ¢ Sé’ﬁﬁéfé’f{@?' bR E4h ineqsisienddsuckabatenly extends to a
midpopbpichs : 'gmgm@mm‘m@?ﬁ%@s@ﬂﬁmm 898185 B onnected to the
i AiREIONs refiGe. to . 1-5. The reduced pressure
pue Igfe[ivery apparatus %%%ét%%t? i?l}%r‘f)l/ TataIFae BeYAEfhesgel 323 that does
not co'ﬂ)ﬁaéggﬁfee’ ugrdhegeradplivess duberd ddbnnective tissues that are
c@hebidwidepig @@giagg,ayg hipgh 1. Ligaments,.tendons, and
proximcﬁééixlx e-are nsH itin examplesgﬁ%seﬁggl %f ARYBETAL Qrit s, 355 at a
re u?egg presatife 31] ivertF spxinalonfice 3afisinoniiented &) maesuitoa reduced-

pressursreeiiae udlivhris dppgihéﬂﬁiﬂlgiﬁﬁérﬁﬁﬁ_ii%éﬁlﬁaf% }lé}éxee‘ijx%gqg gf@f Y The
reduce i erejn is .used to a a reduce
d MH%M%?{%}}Z%%G%S{:{ Hﬁ‘ﬁtégff aplery @&He‘glg%?ﬁeﬂiambmﬁwlmen, or

pressure tissue t mentio a

passag%.\ygypﬁ%n{pr@gsi@gdth itloneetiased- prensiie P %34 %0 include
multiplédsutcie stizlend mm%&ﬁ‘&é@%&iﬁﬁ%ﬁ‘gg é‘%%%aggr Vél;t ﬂgiegé’ﬁ use of a

._fracture, a,non-union, a void, or other
multipl %‘??SBJ@QE PRYSSreSfRatM e remehiflnid pommusitaion brave s ehy @ipximal end

of the redymedsprossyriitslivos 1GbNSIARMARS BISHLDEMRES. r'%“v%%%_fed cribed
These s%g@c? JBRQS&%"SJ%%S in %T#i]%nts suffering from osteoporosis. Tnam : )

. reduced pressure fissoe m@’%ﬂés&m ¥ Arigfinmprotebes having
single or multiple lumens that communicate with the flow channels.

Referring to FIGS. 8A and 8B, a reduced pressure delivery apparatus 371 according to
the principles of the present invention includes a reduced pressure delivery tube 373 having an
extension portion 375 at a distal end 377 of the reduced pressure delivery tube 373. The
extension portion 375 is preferably arcuately shaped to match the curvature of the reduced
pressure delivery tube 373. The extension portion 375 may be formed by removing a portion
of the reduced pressure delivery tube 373 at the distal end 377, thereby forming a cut-out 381
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oseointegration of orthopedic implants such as hip implants, knee

implants, and fixation devices. Referring still to FIG. 9, the reduced

pressure delivery apparatus 411 includes a 20 reduced-pressure delivery

tube 419 having a proximal end 421 fluidly connected to a reduced

pressure source 427. The reduced pressure source 427 is a pump or any

other device that is capable of applying a reduced pressure to the tissue

site 413 through the reduced pressure delivery tube 419 and a plurality of

flow channels associated with the reduced pressure delivery apparatus
havirfglé,smmépgggdgg%,pgﬁ the. tiss ite 413 is accomplished b
the reﬁ%)e! cing the wing portion?gﬁ}glgg é§§§ %%:Egd?goggfﬂ,%‘}ﬁ%%ﬁgéce 387 of

AoPAEEFTEelivens whe 373 tofaem im phicatisy vl flove chanplelsgINRSween the

projestieppififthEhwipgppetions Founs ¥ sithdsen' 20 indhe hongAls: The,

elgduserl pressure.delivery apparatus 411 may be surgically or .
pmjepercugln%(g?li é/lmlsge‘r ee%%ﬁﬁgef? &Iﬁﬁta}ﬁéo ¢ TRdBesipipasure delivery apparatus

371 i?ﬁﬁ%ﬂ&@@@ﬁ%&@rﬁu@e@%ﬁaﬁﬁ@EBQJH&G%E?}F?&%%%%%& on
Slavilaissadi netrates the skin.tjssue of the 30patient.
conn ﬁﬁgﬂﬁtsg%aégb E%%b%mr% )iecexvesftg\gfh{g w&%w aogh.ella{g@nents,

The a&plication of reduced pressure tissue

tendogs, A PRS es AP e imating ersumphieryofthei Sissecs ithat blay b tdababy reduced
pressuissgdeliecaycapparatndisgye that often forms prior to tissue repair in the

bgelye Hnae circumstances, granulation tissue 17 may form in
response o{%r?gr&]éighao%(‘i(g‘%ﬁg&fﬁ?@‘fﬁ&ﬁlﬂd’ e ArRaraus i hsomilmstoethe other

reducwﬂwﬂﬁéb’ &y appatitiscoddrenibed Rpée RMABHYSSHD RN LTRSS pressure
tissuefRehtiadf s dRualonmenof some saar tissye. Granulation tissue is
i i & a?‘é%%%" drodfif Patienk khen used to

highly vascularized, and thé increase
Promaie RRPG Lissue.germthstasuoedinsqsruse tissuoiireatnond PAASAUFEAREAROIG of healing
associatd ditsH Ergeawt) ahthedissHeslsi4 eferning stillto FIG. 9,a
reduc ef%:iqecégliveg}/ tube 431 may be fluidly c’(])%r_l%ﬂclteer? g?%%ﬁ%ﬁ sént% ’t?)gﬁg’ﬂf)\?)ehe"ed that
chRnnels or tnecrEaatRen, raax he ussrierimproxeaesotedy frbm fbsi@omyelitis. The

therapuén@yrﬁuum U8 LisadItsire feqyo M Rabda2 dbatiisHyid ﬁBH&%%‘%Qr}Rg from

i f 33. If the fluid being delivered to the tissue site Is
TR . S RS ) 4 e By e ooy snd improve
oseolnfrgtien of Reseredinrimplants 2ach irs bigdriplaiegkandistpriias, R kation

deviced.he introduction of air to the tissue site 413, especially when the tissue
sﬁe 413 is located beneath the surface of the skin, is important to facilitate

) go%fo?’d%%%{ L1grEiHG-&<ihe soduaadprasvetsydeliverinappapresetingicludes a
reducedimgsmtiondeli teeyraticSIOHECHIY @ PRIMEENIL 9 luid deliver
pressuftt!RE A3 @q}d f4id I%((elllil\éeeﬁl source 43?31’%l could gllgcgf)jei Lflsgg?f{)éij%%e uecge% @ reduced

other 15 fluids to the tissue Stta FT S MR b ARSmmenemoather device that is
capable;pfipaplkig agediced presvingl mgbatissue g GUsIREUBRYAS RAREL A essure
deliveryrigbéian 9luid HRAAAY icall Ve agents. When percutaneously

inserted th%fluig delivﬁ%&%@%&e er%%’@t?\r/ﬂys % F5dyFed Brasure

delivery dppratus ALtn MBPRIMEFestuethBrarsHmdoUba tisheemtiof 3Aspesattished by
be,431 to 20

placinggbaseintomianderane ielhceapreniad id deliver .
site 41 3nq;ﬁjactﬁ Mt&t%ze(ztpe uid delivery tube 4%%6%? eé’ﬁ/‘vsltyﬁﬁlggba S tissue
Bodily fluids. The 6?es%h?§aé’aﬂ%dm8§’?ﬁa%@a&tbwi@mmmmmd a void
defect 43Rdrith bepe di e Hparidwed e deadhitives W ARm ARV RS Uit co;
percutati¥sasHCREdRdNE Wasle '}Suﬂ?lﬁ is conuralled, A check valve (not shown glcally or
419 is rrl%g.éa@o be (})g;éably cg?mec (?8 rllleS r %ﬁ?&a%ﬁ%%?ﬁﬁ%ﬁ%%ﬂyew tube
Pt a3y BsrsskhrBrsduactterite insedigriishidatr dmteriesingd i Witn tissue of the

patient. delivery tube 431.

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

often forms prior to tissue repair in the body. Under normal circumstances, granulation tissue
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The 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 FIG 43.
A person of ordinary skill in the art will recognize that the sensors, valves,
and other components associated with the fluid delivery tube 431 could
also be similarly associated with 30 a particular lumen in the reduced
pressure delivery tube 419 if a multi-lumen tube is used. It is preferred that

ly r tube that fluidly conununicates with the tissue, site pe, coated .
may A e o e o i e CoPB B e typically
servefys @ sraifold foehedthereplatingeih tissnayand futiterd wesahs b thibdsvelopment of

i Eh it ipisation IN. :anii nti-fibringgens d. d
o o o Ll gL DRs e W WO groy an

growih gate 9hthe highiy yassularizoshtispue i ieaessenss of reduced presssteeromotes new
tissudigfnett eftiettwbanewpyed to bone tissue. In one particular test,

d. ' 5 treatment was applied to the cranium of several ]
ST IR S R il v v oomascted at a disal
end toeeiowohmmotihefitst mduedd pissauerdélevelieapRinedsaed. PIBRSHA delivery
tube 4@?@&0&%6&0 gp@lj}&; M e ﬂt% g o1 Oeré@%gég)ﬁjlggﬂ%%\l/%r& source 433.

f
the effect of reduced pressure tissue treatmen onra
I the diickbeine drlixerschio the traprmiednaitithe titisaireBinply daffoliiby a filter 434
efiatopi 6RY BresaYR UaRHPNOPNGRLIPHEA &V IUCRESIAS sterilize the air.
capa.tiél&éafe ts .'LOIlt:I)g Eﬁfeﬁicr niym. The specific tes_%lr%iprotocol a_n(}%nur_lséféersoe{l tze the ai
The iftiadiction plai BBRATPISBE 71 AeSBrRabnIden s dsrersie 413 is located

beneathahie am;'fmzhjoéthpMﬁufeiﬁﬁmmeﬁmﬁﬂiwg%lﬁﬁfﬁﬂ%kwpH%’tﬁssugdsite 413,
ners SRR GOUERIAABE R BT S B ES TS
fluid dslivery taharGdrand Beistdstivery sbimtect b2 dostdaisorbthesddRE Tiroduce other
fluids(@PiHeaisioe Gty PICHNRAIRWRBEHINGHRRYST antibacterial agent, an antiviral
agent, a cell-growth promotion agent, an irrigation fluid, or other chemically active agents.
When percutaneously inserted, the fluid delivery tube 431 is preferably inserted through a
sterile insertion sheath that penetrates the skin tissue of the patient.

A pressure sensor 435 may be operably connected to the fluid delivery tube 431 to
indicate whether the fluid delivery tube 431 is occluded with blood or other bodily fluids. The
pressure sensor 435 may be operably connected to the fluid delivery source 433 to provide
feedback so that the amount of fluid introduced to the tissue site 413 is controlled. A check
valve (not shown) may also be operably connected near the distal end of the fluid delivery tube
431 to prevent blood or other bodily fluids from entering the fluid delivery tube 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
FIG 4B. A person of ordinary skill in the art will recognize that the sensors, valves, and other
components associated with the fluid delivery tube 431 could also be similarly associated with
a particular lumen in the reduced pressure delivery tube 419 if a multi-lumen tube is used. Itis
preferred that any lumen or tube that fluidly communicates with the tissue site be coated with

an anti-coagulent to prevent a build-up of bodily fluids or blood within the lumen or tube.
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One critical-size defect with stainless-steel screen placed on defect; one
critical-size defect with calcium phosphate scaffold placed in defect; 24
hours RPTT applied to both defects; tissue harvest 2 weeks post-surg.ery
4 One critical-size defect with stainless-steel screen placed on_defect, .
one critical-size defect with calcium phosphate scaffold placed in defect;
24 hours 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

Otheieoiagk &ﬂq&ﬁy%ﬁéﬁlﬁ%ﬁﬁ&&%’%Be@%‘fﬁ%eﬂsw%%@afve%iq‘g O rin, anti-

osj-surgery 4. One critical-size defect with stainless-stee

coagllacty ant- EROGER- SoE-adhereniretEombinagssesdafjdb philie doatings.
inRefening talfsGH> T0-2pplinelde RaskHRIAGE: HSsHR L %ﬁ?&ﬁg ¢ tye\:’ﬁ&l:(es pressure

: < 4 One critical-size gdefect with stainless-steel errepn place .
tlssueggé te%&él{:l%f%g%%%gﬁ ig)elbd)é’f'eBPWﬁh &Wﬁrﬁ%ﬂ%@bﬁé@é‘s@%ﬁﬂmmme tissue

treatrmxgg;@@tgmliamsmm;ﬁammmwbrassa&lhaw@ﬁn&ﬁ%ﬁ&%ﬁgﬁﬁﬁé@e growth
iti i t with stainless-steel screen placed on ;
o T B S NS R trpbgo e e o reguoed prossure

tissue&@%ﬁ‘ﬁﬁbﬂ@d%%ﬁbﬁ‘:’m dedegt oni ngetyste tist-stigiei, thd\FHYR of reduced
pressurertisshie@eauifian/on LaBbits Mavhig B IEL (L HSIE HS -9 CRI‘EI;J[JI:ILI, Sed the effect

of usu]fg' a'scaffold material with reduced pressure tissue treatment to treat critical-size defects
on the cranium. The specific testing protocol and number of rabbits are listed below in Table

1.
No. of Rabbits Protocol

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

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

4 One critical-size defect with stainless-steel screen placed on defect; one

critical-size defect with calcium phosphate scaffold placed in defect; 24
hours 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; 24
hours 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; 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

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

Table 1: Testing Protocol
Critical-size defects are defects in a tissue (e.g. the cranium), the size of which is large
enough that the defect will not heal solely by in-life recovery. For rabbits, boring a full-
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Table 1: Testing Protocol Critical-size defects are defects in a tiss_ue
(e.g. the cranium), the size of which is large enough.that t_he defect will not
heal solely by in-life recovery. For rabbits, boring a f|II‘- thickness hole
through the cranium that is approximately 15 nun in dlamet_e_r creates a
critical-size defect of the cranium. Referring more specifically to FIG.
10, a histological section of a rabbit cranium having naive, undamaged
bone is illustrated. The bone tissue of the cranium is colored mage_nta, the
5surrounding soft tissue white, and the layer of periosteum is highlighted

. isks. | e rabbit craniym._is illustrated following ..
e R e S R e e
size dgfspt RS &raRige harvest. The bone and periosteum are visible, and a
Iaﬁ%ﬁfﬁﬁ@ﬁﬁlﬁg%ékﬁﬁéﬁll}aﬁ)mlqg,eg hlgtglt%lc]a? ’Sgé?l&al% Elcrg%%l rc%&ll‘;’uum having
. illustrated fqllowing the application of reduced pressure tissue trea men
%%#a"fﬁ ronbRE 5 infiebrne tissirok shosanivm Hsolowidahagenta, the
smogedtmmfﬁi@suazvmc&;mtﬁszgphbwﬁbe&%t\f&mmﬁg@ﬁ%%%w)e}eiﬁ?ﬁsteﬁsks.

' lation tissue, T. one tissue is highli .
o b g e s
treatmaens) st Aaysédlrseddrg dsune disse tisseatmpristor he b}bﬁé@i&_ﬂ{\t%i‘ib_l_yrt]gum are

A i i Th d perio re visiple. This, |
mblﬁ?sW%gggﬁg%eﬁ%?%ﬁ&%ﬁ%@%&%’men 'ri?;"f’lesﬁéﬁg I} granium is
8

Hastiatef] dalrins the aeeliewtienifandnsednreimitissunerbistingials days and
followppbarmmedittone e HAIOREMETHIAYSIR UM RERIIME F1df 155 i gchara%terized by

0] ry rapid growth and deposition of new bone. Referring mor )
the d%ﬁ%ﬁﬁg‘fﬁ%@?’ﬁ%ﬁ?ﬁé%ﬂ?’b‘ﬂétﬂ'{frgfﬂﬁ‘é‘!iﬁ'@% Hisshsyiddissbenptissue is
highlightad straeliostasterigkihelp il dl Bpthapablas i ﬁfrﬁeil G_liﬁﬁgtff&rt%té%%[ﬁ)wing the

idRME t QR it cranium having crifical-size defects. In .
PPl FIG, 1iﬁg%tp§%nium gs | Iutgt%g%[rggrgngv{/rﬁc b %ﬁ%%‘i?&é‘f&@?@&ée fissue

hmeﬂa%éﬂ&@%@%@ﬁﬁmméyﬁtblﬁcmbidgﬂ@gisﬂr@pearance of bone tissue
develmpmima&bbﬁ&méﬂdﬁ@@'ﬁ@sxﬂ%_EL@ué‘-ﬁeﬂlﬁ@{p@% %@nq%%et%q heatlséistological

itical-size defects, and a calciu ospha
appeali $ ced aver pne of the critica

scaffold has Been pRLERt AN ReYouRg kRt thatisadrseping PREY tapid growth
and depesitierdfpreaderedissue treatment apparatus similar to

Referring more specifically to FIGS. 14-19, several photographs and histological
sections are illustrated showing the procedures and results of reduced pressure tissue treatment
on a rabbit cranium having critical-size defects. In FIG. 14, a rabbit cranium is illustrated on
which two critical-size defects have been created. The full-thickness critical-size 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. InFIG. 17, a
histological section of cranium following six-day reduced pressure tissue treatment and twelve
week post-surgery harvest is illustrated. The section illustrated includes calcium phosphate
scaffold, which is indicated by red arrows. The application of reduced pressure tissue
treatment resulted in the significant growth of new bone tissue, which is highlighted in FIG. 17
by yellow asterisks. The amount of bone growth is significantly greater than in critical-size
defects containing identical calcium phosphate scaffolds but which were not treated with
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25those 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 week post-surgery harvest is illustrated. The section
illustrated includes calcium phosphate 30 scaffold, which is indicated by

red arrows. The application of reduced pressure tissue treatment resulted
hted in FIG.
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713 of RYERUQP dglivers reduced pressuce tissue treatment to a tissue site 713 of
© a%atient. hé¥ ?gaﬁ%ee%]pﬁfgs%ﬁre%le‘fﬁfgrwg%‘fé Y cldrirmanialddglivery tube

721. TheipenifeldedrlivershabaaiRitonaydiveatibe 7 lcamy headatieiatRide features
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S
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manifold delivery tube 721 may be accomplished by using endoscopy, ultrasound, fluoroscopy,
auscultation, palpation, or any other suitable localization technique. The manifold delivery
tube 721 is provided to percutaneously insert a reduced pressure delivery apparatus to the
tissue site 713 of the patient. When percutaneously inserted, the manifold delivery tube 721 is
preferably inserted through a sterile insertion sheath that penetrates the skin tissue of the
patient.

In FIG. 20, the tissue site 713 includes bone tissue adjacent a fracture 731 on a bone
733 of the patient. The manifold delivery tube 721 is inserted through the patient’s skin 735
and any soft tissue 739 surrounding the bone 733. As previously discussed, the tissue site 713
may also include any other type of tissue, including without limitation adipose tissue, muscle
tissue, neural tissue, dermal tissue, vascular tissue, connective tissue, cartilage, tendons, or

ligaments.
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manifold delivery tube 721 may be accomplished by using endoscopy,
ultrasound, fluoroscopy, auscultation, palpation, or any other suitable
localization technique. The manifold delivery tube 721 is provided to
percutaneously insert a reduced pressure delivery apparatus to the 25
tissue site 713 of the patient. When percutaneously inserted, the manifold
delivery tube 721 is preferably inserted through a sterile insertion sheath
that penetrates the skin tissue of the patient. In FIG. 20, the tissue
site 713 includes bone tissue adjacent a fracture 731 on a bone 733 of the
patigatrikdadneiiie! ' e is inserted g1 ough the patient's
.. skin 73?%%?an-d any%s%?tht}iﬂg%’?%ﬁgﬁr% Lﬁlrg Titen eglg ﬁ%" ﬁﬁtgﬁé 1 is further
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mate ziloparatus gagig%g%tn@%?ﬁ%re cr{;‘ﬁ'l é&%’f%%%ﬁ% VeRr&pphrfigxible barrier 765
and/orcslbulpematerithd tupsdorably notlel otdyd ppanhitis e kiehidesd around a
reducdiepibighardiar / ial 767 similar to that described
deli \f\ﬁ{xht referenceﬁ%gsg. %ég%#ﬁ?’ﬁﬁalﬁé %}gﬁslesref}@gng}lgyg? 8@? fafeduced pressure
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reduced press eljvery apparatus within the passage
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throughuthe p2kRinayTEeriechiy ' ressure delivery.
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distal epstiiitdgsrbseummosizlivery apphardssse it 219 the AR LBl R ivery

3 YeVhen i 743 has been jtigned at the tissue site 713
3};pa:ra @%ci the redbltjgc%gi gfrl?s?zg?et e |V§S?§/t%1%ﬁgﬂaﬁus "HCEl BresRIGlelivery apparatus
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the ma.mafglg (\{elivery 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
by percutaneous means. In some cases, the tissue site 713 may be located at a wound site, and
a void may be naturally present due to the anatomy of the wound. In other instances, the void
may be created by balloon dissection, sharp dissection, blunt dissection, hydrodissection,
pneumatic dissection, ultrasonic dissection, electrocautery dissection, laser dissection, or any
other suitable dissection technique. When the reduced pressure delivery apparatus 761 enters
the void adjacent the tissue site 713, the flexible barrier 765 and/or cellular material 767 of the
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25 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
by percutaneous means. In some cases, the tissue site 713 may be
located at a wound site, and a void may be naturally present due to the
anatomy of the wound. In other instances, the void 30may be created by
balloon dissection, sharp dissection, blunt dissection, hydrodissection,
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869 to reduce the cross- sectlona e re uce Fessure 53
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is contaieedbrdthéngie ifiner spasr$ERbRthe impermeable membrane 871. The impermeable

membrane 871 may be a balloon, a sheath, or any other type of membrane that is capable of
preventing fluid transmission such that the impermeable membrane 871 can assume at least
one of a compressed position (see FIG. 23), a relaxed position (see FIG. 24), and an expanded
position (see FIGS. 25 and 25A). The impermeable membrane 8§71 may be sealingly
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30 membrane 871 may be a balloon, a sheath, or any other type of
membrane that is capable of preventing fluid transmission such that the
impermeable membrane 871 can assume at least one of a compressed
position (see FIG. 23), a relaxed position (see FIG. 24), and an expanded
position (see FIGS. 25 and 25A). The impermeable membrane 871 may
be sealingly connected to the manifold delivery tube 821 such that the
inner space 873 of the impermeable membrane 871 is in fluid
communication with the passageway of the manifold delivery tube 821.
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tube gg;ék %%%l#sﬁigéa %eéca)f%glsﬁldrg(#\%glr‘{c d%ﬁ?@rg&ﬁfg Pgh the distal end 843,
the redyped preswiee prphisthinctBy innkrepacp 873 whthbergsethte phiecntissinipaenecable

b $72 (8MRVRIRSHYUDSRG 19} ' 068"
I::an #i% be withdrawn thr(%%h th%ﬁfrﬁc%%?%%él?ég? t}tlat?:l:l)le %égﬁ%\%r%nﬁ% al of the

_ BRE'BSHEr o prftres fahomhing ereiebeRt &3urés removal
instrurdetiv885 mphmmﬁm@wg|bmtf:dﬂsmﬁeﬁt?mlﬁeﬁ§drﬁu9fb§1ﬁ&t1aeﬁ to rupture

: I e deliery aratus 861 can aced in contact wit
the im %g}%%%%lég égit%e haéna 8/ "n%xpegﬁﬁagf]y, gle remova(i irljlstrument 885 is inserted through
the reduced pressure delivery tube 869 and is capable of being advanced into contact with the

impermeable membrane 871. After rupture of the impermeable membrane 871, the removal
instrument 885 and the impermeable membrane 871 may be withdrawn through the manifold
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flexible barrier 865 and/or cellular material 867 may occur automatically
following the 5 relaxation of reduced pressure to the inner space 873 and
the removal of the impermeable membrane 871. In some cases, a positive
pressure may be delivered through the reduced pressure delivery tube
869 to assist in unrolling or decompressing the flexible barrier 865 and/or
cellular material 867. Following final placement of the reduced pressure
delivery apparatus 861, the manifold delivery tube 821 is preferably
removed from the patient, but the 10 reduced pressure delivery tube 869
deliv ja ' ure deljver aratys 861 remains in
S ol B IRk el e gL Ked o the reduced

z r:ssg{f'e_ ehve%@i?ﬁﬁé?@ﬁﬂ)l@ mmﬁmnéokkbmhapmbpgm l;!jﬁddﬂﬁﬂiﬁ&@é&uced pressure
elivdissaspaciacegy thadi R Py j reduc ssure ...
fl exib‘fee i\é%:r%é rat 86?3? ainstﬁ{ihe_es %%gj?é%%%%lg?%eugﬁ?h%ee‘%r&&% of the
pressu ré'agé)ﬁ‘\?é}éj/s %f }H?G%@thréﬂog frareyesenneubloaticatiyfolbb8idg the
relaxatprefughutied distaien (haA3 bhikespaasisats ARl YIRS 82k Al ﬁﬁermeable
e

flug be injected or pumped into the inner space 873 o
e e s TR cvavaby b e i rcuced
pressyre eliveny, iuba S69 taras St irsimuo g pcdevoiepsisiibeahi AR B4 rier 865
and/othelilpe e S6TM re.eyenly.and consistently,
et imnemosle OO (SRS HE R O

P %.égg?or %%ﬂgﬁ@%%@%% dh resferadlod arhovad factutie: gatient, but the
reducgitBMmEﬂﬁ&limwmm@%ﬁﬁefytédhﬁ%ﬁ@é&ﬁ@emggﬂ?ggﬁﬁﬁy Eg?aratus 861
see FIG

T ands outward into the expanded position (see F
e R Fepllcetion ot Rtobreapi o tious st

 tiddscmpermabletnsmbitiie B7garmyclgi bhestiauisl dakeet a468 JjdBdthe tissue
site priv t6/pRRALTRETLAGIBAGLSRARS &?&f&%ﬁ%ﬁ&ﬁﬁ?ﬁ érgﬁgé%‘% tissue site. After

ushmm(é?‘r%brgﬂe 871 to assume the relaxe
pushing D ieanEesPaersredeliverp anprralrsBas andiitaehirexplaieabl@ntiiBrane 871
througtetheotidtaread 843 efiues yappRIAHSIRAL Bsestesh ad] R lSTus Site.
injecteﬁ%ge ' %%lFlgs.t%gA, if the impermégggg_r%gge}ﬁgjg%%{{sﬁgﬂ Lr‘lﬁg}ﬂ}} be

0 é@% saue atjARRRE AW (R Siherionpipashicmenmhemeite 8Yliquid is
o B R S RS o inic
low thO8H icates with a 30 secondary lumen or tube
gt o i e o i g cops eyl e

AdBeIRIRH83d A% ¢ xand sddialiie isaHastiquid, iai FIG, oeF HurebiRnally
depending iomits SPAGO BEBiIFE | embrane. in the
&ﬁ?@dﬁ@%ﬁﬁ@ﬁt% H}e renaz‘;gllf%z& %Bygﬁ% %}?f 821. As

. d position. FgJlowing dissection, the imperm eme
:het:n may %g?reeﬁ‘gex%‘g’f&ﬁa e GrSviBTiLipiadhemeendaH pofitiemogsee FIG. 25) due
e e B e AT GUBET v
ee $ i
th g, delivery tubé 921 having a taglérergag' lsfglf%aﬁacg gf{hﬁﬁgfg@ﬁﬁ@a?é&?é to allow
© ImpfERrARia mcsubRe §6 laiv esurmpotit oelaxmhbsititie iTRE AIRRARLAE membrane
871 maththelistel @SB S ' ame,as qr greater than the
insINEy djameter at other por%f)irgs 0 t%;é@ityt%q%gf Efﬁlemgpé’ﬁeﬁg‘éfﬁd#]bﬁﬁéapparams
861 ms%rlg%alae ﬁacf%l?f tissue site.

Referring to FIG. 25A, if the impermeable membrane 871 is used primarily to dissect

tissue adjacent the tissue site, the impermeable membrane 871 may be sealingly attached to the
manifold delivery tube 821 such that the inner space 873 fluidly communicates with a
secondary lumen or tube 891 associated with or attached to the manifold delivery tube 821.
The secondary lumen 891 may be used to deliver a liquid, air, or other fluid to the inner space

873 to place the impermeable membrane 871 in the expanded position. Following dissection
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schematically illustrated in FIG. 26 by broken Ilne_s 937_. The mdann‘oolldl
delivery tube 921 further includes a passageway in which a reduce :
Ipressure delivery apparatus 961 sumlqr to the.other reduced prgssu e
delivery apparatuses described hereln_ is conta_uned. The reduce II|or|ef
delivery apparatus 961 includes a flexible barrier 965 and/or a cellu ad
material 967 that is preferably rolled, folded, or otherwise compresse
around a reduced pressure delivery tube 969 to reduce the .
cross-sectional area of the reduced pressure delivery apparatus 96

the imyirimenblparsapena)s ol tayiiaddelvgy, dpihe e}%%}égé%ggy deseribed with
' le membrane 971 having an inner space IS dispose

refer%%e[rnd the’ reduced pressure delivery apparatus 961 su_ch_thtzi tii1ener
e e et e P SNSRI IBIO0Y o an

embomieh SR R mpEERRE R AL TE b el e

. . .membrane 971 in
distal

iBad fs cenfigysest td dlan Bidiatiztoiemet ohabiRAPIBERSuch that the inner

i A R5SLE ' f the impermeable .
i o ML G o o e
e hn e%%é%f BPLHUR OF Ehritib er ke leinga ivesiyioubet @24 is

i i ' rByesdE: f 971 is in fluid
SCheiﬁgﬁﬁgﬁgﬁgﬁgg gew H;I?{%E %gzhifold delivery tube 921. tuced
Alternatively, the m%lgrmegtgz ﬁlgﬁsmmggaummmm uce
pressugg ;S'gié‘ferzcﬂmmwmimmm thatoihig weaaeemyfeggffaglé?éa%qyﬁmges
describpd®R3#Bis confalgulfr ﬁmw&%mrgggd? @%m b{’gglg) Oﬁﬁ&l includes a flexible
._igpermeable membrane 971 may be capable of prevERarH ‘
barrien 96 andlox7 ollpips avaterivh BE7nteatiepmedentiranemBEd, CaldasBHBehetwise

compr@asd@mmﬂaﬁeﬁwm% @él’i‘véb‘ Q@@ﬁ@qgipgﬁuc%?geﬁé%ég%%%%%al area of

lacing the impermea

the red?z%%ﬁ_i Qpes’gmg%yﬁ%gxa@%gfﬁ?ﬁ%fgégdvghlggbamwgﬁ}gmonfa}e smidolid delivery

1in a compresse PR
tube 9% se for impermeable membrane 871, only the differing process of

: i 961 is described.

r dused elivery a aratus L UE:
fhﬂgqrigdpsggga griessure deilvseélr{/?e%ﬁlgrlgtu TiRASHVERS dstdiame wskaround the

reduced, presSuE dGUYRE @RREAGNS ﬂ@mnM&mmdeﬁm@W?ﬁjﬁ]%arams 961

is contaisied) Whﬁﬁﬁ%k@?@@@tﬁf& ﬂ#gtﬁg&ﬁﬁéﬁl}%ﬁglt%ér%%ﬁb'rgﬁémpermeable

i ion tec . o
membrgl;él’ %g;:%ﬁc Iéa %géﬁgéﬁgag RisPrResrgbafthetimmeunenbisuakzabione 971 to
provide an alternative method of removing the reduced pressure delivery apparatus 961 from

the impermeable membrane 971. The impermeable membrane 971 may be sealingly
connected at another end to the manifold delivery tube 921 such that the inner space 973 of the
impermeable membrane 971 is in fluid communication with the passageway of the manifold
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
assume at least one of a compressed position, a relaxed position, and an expanded position.
Since the procedures for placing the impermeable membrane 971 in a compressed position and
an expanded position are similar to those for impermeable membrane 87 1, only the differing
process of removing the reduced pressure delivery apparatus 961 is described.

The reduced pressure delivery apparatus 961 is delivered to the tissue site within the

impermeable membrane 971 and then properly positioned using endoscopy, ultrasound,
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of the impermeable membrane 971 under fluoroscopy prior to its removal.

The reduced pressure delivery apparatus 961 is then pushed through the

distal end 943 of the manifold 5 delivery tube 921. The reduced pressure

applied to the inner space 973 may be eased to place the impermeable

membrane 971 in the relaxed position. The reduced pressure delivery

apparatus 961 is then pushed through the glue seal 977 to exit the

impermeable membrane 971. Referring to FIG. 26A, a reduced pressure

delivery system 985 according to an embodiment of the present invention
fluorés i : ' elivery t similar.to, 10 manifold dgliver
e e A ocal A e The
tmp e%ﬁ?‘?ﬁ%i&&@hfaﬁ%@\h%agswlﬂe decopesreumadativdy 1t thes Bfpreardvisualization
of thesingshranchPreS D AREETY GRASY ﬂ%’&g&kfwf')y}ﬁi@qg(i%sdrt I&l%%?#:’lifdl’llg reduced

deliyery apparatus 991 includes a plurality flow channe atis
pre?%‘&n%%@?&ﬁ’f%%%‘?&&é 13 then pushedithrgugiy tho glistal sed 945 ofthg mranifold
delivandagun@ht Manitaldael 'gfrssweﬁﬂﬁa'w%gef:_m OFORHEE be cased to place
the i , reduced pressure_delivery apparatus )
© lnﬁ%ﬁ'ﬁ%@%ﬁgg ;ﬂ ﬁe?@etﬁ%%’@éjéyg?ﬁlﬁfbc%%ﬁmmd@m dgdivery

appargikRal jsethanasbed thepvigh tho glittsseed 97tE ROiPiefaraplymbdBISSmbrane 971.
WRe 28 ey ’ ' 89 pengetra e skin.of the
boRatient t%h a sﬁ?ﬁg f%l{iﬁe%%&‘é%%{%‘gﬁ ?Hg’ergds (:Seec’frforg‘ég sﬁ?‘é"&%'m%ﬁ} an
emboyigs é%'f‘dﬂ’!?&ﬁ’&%’d‘b?@ggﬁl@@éﬁ%F?%B%Pa@mlﬁbldalehgeﬁyet@écﬁmﬂar to
manifolidsipBYeth eutndo ed PRECH 6 dakiay, aRPRAIESOIE |
incluﬁtéfﬁﬁwréib?ﬁg?’ todaIIon eercutaneous a%ﬁcaﬂon%%%ﬁc%%‘g @%{ém 985 may
~ pressure tissué treatment o PrEjRue %‘V@H%E%IEFM y&rdesgd pressure
delivery spparats §P1s ridreomdsred e ssithiddivapifpifacetivy Tua eingplurality flow
channéRliERiSTR8IV SRS ILi r t0 hold the reduced pressur )
anndeIiv%ray appargtus 99%@3’23%%%%% %sg?t%% %l?ir}’r%yd%’l%e%b If tead of using

an indgpendent muolkdelivers tHbertuidelivep thesudycsliperysappdetives\O8dparatus 991,
the redhioed preasiinle detivdie asfaesive 90 avhe 2aRleg #%@ﬁrp@gﬂfﬁfg ;‘Eﬁ ';9@3] are placed

pop.arrival at the tissue site, bodily fluids or o
on.theggilvergiﬁ %hgrgld’gwgﬁ%ﬁ S RFERUREAL TRt At uBsiw 993 Preferably, the
- glng@y?%g;;m e:éu re dgllii;?g@? ar ﬂlféw Q%Yie%kgil%ge&fig}prﬁteigm through
a steri )
deli " from a compressed;, gﬁf ?S/H .r%%aeﬁr Sﬁyggg)%%ﬁa{é%gg?&“ﬁfﬁgﬂﬁ@ pressure

clivery fRRTEreR AV gl ere iiguite oiis0987aluindnerp praiore HTR sedpparatus 991
may bgiasedaielbesnanRaRl 9955t8 Alow il FORhE) g.Qressure deliver
tissue @Q#%%artl s 991 may be made from alitlherrnoagt(i%e ?%%ﬁn(g%r_eguceg&essure
polye %y ene glycol) that expands at the tissue site 993 when exposed to

 tRénsedhermeduotdimramtiendeliveryl apified£o0)ad iR bR CRRRISHH 2 manifold
deliver B e B I b lo o bt g dheed prossure

site 993 in a dissol e membrane.

delivery apparaiuscldbip a/eamresed posiidindunarelivepglinen ef 48R FERSETS used as

the redirded phiREsine eSS feiddelvery dube qavin distal 5end X

to the 15943,thatis inserted through a tissGie of a a%%ﬁ? G g(c):%le%slg %@ggbvee &gy be applied
RM Bidefm compressed. Upon arrival at the tissue site, bodily fluids or other

fluids delivered through the reduced pressure delivery tube 989 dissolve the adhesive, allowing

the foam to expand into contact with the tissue site. Alternatively, the reduced pressure
delivery apparatus 991 may be formed from a compressed, dry hydrogel. The hydrogel
absorbs moisture following delivery to the tissue site 993 allowing expansion of the reduced
pressure delivery apparatus 991. Still another reduced pressure delivery apparatus 991 may be
made from a thermoactive materia] (e.g. polyethylene glycol) that expands at the tissue site 993

when exposed to the body heat of the patient. In still another embodiment, a compressed
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site 1025 may include a void 1029 That is associated with a wound or
other defect, or alternatively a void may be created by dissection,
including the dissection techniques described herein. Following placement
of the distal end 1043 within the void 1029 adjacent the tissue site
101025, an injectable, pourable, or flowable reduced pressure delivery
apparatus 1035 is delivered through the manifold 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

redudb® Prexligread BNALEQ RS 241 ality Rh{Qw r}annel for, distribution of .
educed pressure;gr Igids. In some a?s’%g,e KRS e ﬁﬁ%f%é‘?i%ﬂtﬁ%&” In a dissolvable
TR Rfan into a solid state after 15arrival at the tissue site, either through a

driRafppingas TIGCRT)A RAREpRSAIRCEANIN AR Falieagtion, In
q ¢ the flowable material may form a fdam In-situ following
embo n %ﬁ%ﬁ

delivery to SHESHL BYS RN Birkidns A crpnifeld deliverirrabgdi0fdehatving a distal
end 19 idatsisiassirted oRSigh atifsbas o fapatielitt O hHONCHBIARISHR 1025, The fissue

site 1025VRENLEGEHCEd BI§ SIS g amaunt of reduced pressure delivery

alte aﬁg ratus 1035 deIiver(S? %t%ﬁg%sassﬁgcéﬁg vy &Wﬂxédse‘?fo‘?f&ﬁrteefﬁﬂ’ or
MgHVEN? SPb mplche gmried Wotissecting ectedingethp tissiertodabivBiques described

hereimpparatus 1035 may include aspects of both a manifold and a scaffold. As

aﬂqfi{%d t e reducedﬁoress,ure delivery apparatus 1035 includes a
plralty ERAE R Bhehtne listabendal0Ra moihiadtihe weid9R9iadiattent the tissue site

et e T a5
e v ) * -
st peematoe el TR

are used to apply an
pressupp delixery, apparatys tHe3 Pepnefexaiplessiste nedifleryatpaiaie/auk@ibdelivery to the

tissue Bieseaedhhbie a0 a8NGS R3:AsSHBRIFAL and,withi hic%ne tissue
gjowy. In one embodiment th% redu e%ogroggscl?raenﬁeeq?:%’ ﬁb‘ﬁ’ﬁfﬁg of reduced

pre.ssur{%aﬁlg m'éyéin I5saRsSnthe flowable setesabmay batsthintamesolid state after
arrivakpg gl tisthemegtheratiguighor dﬂﬁﬁ@ﬁre@ésé’;oaéﬁﬁhg;grﬁ%ﬁg, %%éﬁ%?uﬁemical or

. . . ¢
hysicdErda qRlive the tissye sjte 1025, the material conforms to the void
028 and#th@n%éﬁ?égﬁﬁ S’Z%oﬁa‘?ﬁ i%?ﬁﬂ%ys&ﬂalé foawipersigefallowing
delivey 4o Shtisstresiirestilleoidranitteflals ssavitig ansdrpetReNitte at the tissue site

1025 HateHIORRESEH] se RerbtraA pressure and/or fluid is
ivered t&g t?e%%v%ségrﬂ r?t?lés?%&sgr[g\%vf |§sﬁ5211‘aeen\7'§36§}‘ﬁ?g RISSS G rolhs amount of

el
reducef 3 the PorEd G RPRABSH PRd<deliveaged ve tha pparakit: 1025, mag bB&hough to

into
partiallylimetelpkepladiis the verLceTbpreas e el 1035 as t
mcludéjgﬁf@&?%f? %% Rarticular example. the redlt}/c%gsgrrge%as{?rfy delivBR atus 1035 may

apparatus 1035 Servesnot ﬁﬁ?g%nf&ﬁ&,%%ﬁﬁéaébwgémmfmsme

deliverp{éwp(ggg@ é%ﬁtmdbmdmﬂiermytnﬂﬁmebﬂb@éﬁ%%@lﬁfﬁﬁwﬁé formed in the
materidl MY ARRNAB L U34S §HRI9 P2 %eores 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.

In one embodiment, the reduced pressure delivery apparatus 1035 may include
poragens such as NaCl or other salts that are distributed throughout a liquid or viscous gel.
Afier the liquid or viscous gel is delivered to the tissue site 1025, the material conforms to the
void 1029 and then cures into a solid mass. The water-soluble NaCl poragens dissolve in the
presence of bodily fluids leaving a structure with interconnected pores, or flow channels.

Reduced pressure and/or fluid is delivered to the flow channels. As new tissue develops, the
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mixed with 400 gm mannose beads. The poragens or beads may be
dissolved by local body fluids or by irrigational or other fluids delivered to
the reduced pressure delivery apparatus 1035 at the tissue site. Following
dissolution of the poragens or beads, the spaces previously occupied by
the poragens or beads become voids that are interconnected with other
voids to 10 form the flow channels within the reduced pressure delivery
apparatus 1035. The use of poragens to create flow channels in a material
is effective, but it also forms pores and flow channels that are limited in
tissuéigﬁ){pSQH{HQKm ;%Q/Jpﬁig%ﬂﬁl [ the selected poragen, Instead of
i nﬁ?rflgens, a chemical reaction rﬁ%%%%%feed‘f%?%x@%ﬁ&wéé»&a@t@en
it . EHOFARLARSS 8?%@69% PRRsta ek veryrappanapie 1066 trdbarkites N irethis
pastidituablerhpleydi ialmes RUSINCIER R BISNG YiRd 028 lnal sonains |
mmﬁ?&giugnatbaifs%rbonate gng cltric acid, particles (non-st0|ch|omerz¥r|c amounts
may be usedj ASH ORI LS FEMRa foam or solid in-situ,
: §m§§,§’:§ﬁ§§&"§d’d 'Lhedrgzultin ey At 105 fsan alpinate
mixe
fluid that are produced create %rﬁe?p%r%oﬁarﬁf%%f anmathodiss by local body
1&%8{52@%23&@%:%@%@@ ﬂﬁb}i‘m&adetctl Imaaglﬁ% e PRpparatus
ROthe ¢RsUE SRL! PPl lowin, SRR B o BSS R e :
B B SR e e previousty

occupcllgclf us ge

'\{E(]ayr)‘thap aratus 105;)5 from a liquid or visc
e ngé)%’F%%FB%?f epdh Berarrcv ighthet areaateionnwithtedsiigiflothis; voids to

can )

form giecflnvarhanmtisewihhsthacesudaliaacie mﬁi%ﬁ“ﬁg?&?aﬂ;pq 035

i ve components. In

trafsfQIing also occur by mixing multiple reactive ¢
one em bom{lyt%a%ése t?)e ey r&%@%’é’ri%ﬂ?ﬁﬁﬁh’@ﬁﬁ%@gg leut it also forms
Polres ﬁr@pgf’éﬂ Egéﬁgéﬁitth@ ?@M@M&ﬁ&d@%ﬁm@gﬂqﬁ@g&@k size of the
selectbinpesasbablmaehing’,Jhspictospheres are dispersed in a solution

cont inin% a photoinitigtor %nd a hyé}gbea?-fgrar%llﬁg RAeParSEd foswreate larger pores

due tohy g, form, “8&&%’&?&@% byrnseatsy|&ee epgouieiin phetardmelive:nt, a flowable

materigloupy bEhilivieres phetie 1eLe b0 KRPSEEE, bretpenad 4 citri
acid pREfiMS rQ(plg_rsttiag‘I:\fucros link the hydrogel and imm(%%gé {%{é’aﬁi/ﬁrégf’)gla %and citric
on the microspheres. The SRRELLBIFAS sardinéa tamdameable material forms a
foam griqlidnerisn, dwstihefiuldeavill inihios anpfresaase el BeR RS U inm
bicarbsHatPYMHYSRIQ ri d following deliyery, the mixture absorbs
lca: oisture, and ?ﬁgéﬁpf/%ébge e?fr)éasﬁl#g e%a(?ﬂ?é‘s &3S PRESIsa thetigramrpduced
create Jy&nT eervaed fovgrhananlsitbrouehions tirereduced hesameatentiog apparatus 1035

than techmigitgsofelipia?6n popaplSidRusigsslinked rnicrospheres then serve as
ifold-to deliver reduced pressure to the tissue site and as a porous
i g@ﬁgfé%% %I}I(r).lraﬁbc{% ‘ g@%r&%‘%&%‘?dﬁﬁﬁ?w Sgkirm ﬁPPﬁéap!%éQQﬁlg‘om a liquid or
odily ! : : .
may a12,52/Clum phosphate, cpl%ggtr%g g%gﬁrqg le‘fetfgﬁﬁfbglf, 5sHRy St et hsiansfsmation
Y al30Q6FH By g mmitiplelrensdivie oarpdrtentie lisehie ibatimRSthe reduced

pressutécetiveey, WWIM§%r%EH§OW 5 g%nﬁﬁﬁg?%t%%rggﬁgabé%ﬁl&%gﬁaéﬁggs made

iS, capable ,of forming multi conununica
from ﬂ%&é@’%ﬁ%{bﬁ% ROLVARSE nibte FFFASp e ard sispesesbitiousoletioi dsntaining a
photoinitigfonaiisba diydtoat bforatipghie i fiowing Ryt el UG AelyeR

P B vttt

@gmﬁ%ﬁmﬁnod of time to partially crosslink the hydrogel and immobilize the hydrogel
on the microspheres. The excess solution is drained, and the microspheres are then dried. The
microspheres are delivered to the tissue site by injection or pouring, and following delivery, the
mix.ture absorbs moisture, and the hydrogel coating becomes hydrated. The mixture is then
again exposed to light, which crosslinks the microspheres, creating a plurality of flow
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As previously described, the reduced pressure delivery apparatus 1035

may injected or poured directly into the void 1029 adjacent the tissue site

1025. Referring to FIG. 27A, the manifold delivery tube 1021 may include

an impermeable or semi-permeable membrane 1051 15 at the distal end

1043 of the manifold delivery tube 1021. The membrane 1051 includes an

inner space 1055 that fluidly communicates with a secondary lumen 1057

attached to the manifold delivery tube 1021. The manifold delivery tube

1021 is guided to the tissue site 1025 over a guide wire 1061. The
chmmetsuééubmmsufw@hmsm?éWé&é@%{ﬁg% R M p—

lumen 1057 to fill the inner space

{he 2 d
e SR erAlop G SP o meieaantisms RoSurtne

membrane
méhstdition 05 the meciiiitg &htodivaied QRIcaiH hat s
Yt rﬂ§ L{)eesite 1Q25. As the membrane 1%%‘3{%3%%?&{855“‘3

delivd e : 1900 .
ellfl membrane 1051 may be Lﬂrslae%eto%gevcﬁrmmgﬂ%ﬁtﬁ’éﬁfelaé]adm& without limitation
calel phatelRisy eoliasar 28gimhte methiboaecot 8 oiftieREHRARRE IR R hat i
capabhysiseity [t vessiagdy Jeaying behind 25 the reduced pressure

sus edselg\llleglugg aratus 1035 ?nﬁg%)\?wgtgé{gy?ﬁﬁ%aes’tggﬂl ﬁ%@ﬁ?@ﬂﬁ%ﬂ%&

PeiRe rﬂer%%@g?{eﬁfd@]rﬁa}aﬁélﬂ#&ﬂé rorratlissbiatiingnaistipléfdw paths in fluid
commgirigelien withehertisancsitef oy diwigsomnbi ible solvents that
solidsRA¥HPE BRI eRL10, 108 meélybr 10516.0#3%38%;21 mmbgga?ll]ﬁa%’f?sfu © particulate

i é%le,t & mamb n%‘?ﬁé?’%l&l&ﬁhquiﬂ@leﬁvery tube 1021 if

semil-perme

the paictiai fokidnsaufiiviantty [06allaosiECMBRBHAIS MAMAS BBHVSER 1o the tissuc site

ina ﬂ@ﬁ%ﬁﬂ@a@@%&?%ﬂﬁl&g}%rﬁ%@i s {0 the tissue site 1025. Referring to
FAG. 28, a mg}hod 1111 of administering a reduced pressure tissue

tre‘gl]?ﬁ%%ltof’bs flesrbst thenrdused pressuse dpibatyyinppaiing 21038 Kld injected or
pourecsdicasthy e theweiaiteo bRt HALING SR RSO 274, the

manifdiSt§o6! ible harrier to create a 30 plurality 0
betwgeiz(ﬂevr%E iﬁ [gleo?éggli(()rﬁlg.y fﬂémﬁm’a‘@m@ﬁWMammaéﬁibmne 1051

at the dista} %pgo}gzz of th@mmﬁqtbd&??mﬂwlﬁwiﬁg}?él}dﬁ?yﬁgitlteoﬁtinclu des an
i pd23105eausSthRg S applie ough the manifold to the tissue
nners eferring to Fgééé, aurrﬁlg t%sd‘Tﬂ%{lja. gqcé’&ms]l’é‘ﬁﬁa H0tatached to the

.. Sife. R
mamfogc}t m%@g‘é Hglaibhermeniddldsinisits/inBydes Rislgdided to the tiss e site 1025

over a geibtiiaireqpgly. inserting a manifold adjacent the tissue site. The manifo
urality of projections extending from a flexible barrier to

TR J0Gld8 2 pLalt g eic '
creats a purRIty G GRREY ABRa st 03 neap bsciafienad Atietmatiuaby
! . : _ P ough the
secondape Inmeifdl@5nay filthhddoaiipsioaterinh Padng.a.plyral '%fe I flow uid 1
fills theGRRNSEMWIDEY thRCellular arggtgéiaai. Alternativeil_y, the manifold m?i)t’hgeﬂ orge
membe0rRed from an injecta e GF potranIEXFaREsi4P 16l dherveide RRPeuidh that the
MOTHSRRitentAet it e slavaditsitof 128, CAarhe makerAE Y ing HSSHR
membrasite] 08 112:b9. BBsBARY AR is PASHIRRGG SUSh that at a least a portion of
The mejb flow %I%‘gnnﬁjs are in fluid commlur%%la.ll%srlll WHARiSE deagifbe Aissue site 1025.
hl druce(]l Drds g Pé‘?f’éﬁfﬂ#éla’t@?ﬁé’e physically ruptured and removed, leaving 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
1051. If the membrane 1051 is semi-permeable, the membrane 1051 may remain in situ. The
serfu-permeable membrane 1051 allows communication of reduced pressure and possibly other
fluids to the tissue site 1025,
Referring to FIG. 28, a method 1111 of administering a reduced pressure tissue
treatment to a tissue site includes at 1115 surgically inserting a manifold adjacent the tissue

site, the manifold having a plurality of projections extending from a flexible barrier to create a
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tissue site through the manifold at 1223. Referring to FIG. 30, a method

1311 of administering a reduced pressure tissue 15 treatment to a tissue

site includes at 1315 percutaneously inserting a tube having a

passageway through a tissue of a patient to place a distal end of the tube

adjacent the tissue site. At 1319, a balloon associated with the tube may

be inflated to dissect tissue adjacent the tissue site, thereby creating a

void. At 1323, a manifold is delivered through the passageway. The

manifold may include a plurality of projections extending from a flexible

I} r lity, of flow channels between the projections.

P e b PR do AP Ry 19 such
that gidepst a-porimnohilie preieviondareriatconthoh teithativalysibeirsaniiold 23, a reduced

presstta\supHEaa6ah e HBRIENIE B RWRRle fsr-;geej\teriatl thFalttGis ;;:Ii¥ﬁred to
nce to .27. The

thciti sug site as described previously with refere

marﬁ?%‘fﬂ‘% B3 &itGnéd it ‘ﬁ‘FéRRﬂdl%i 1 9f admitisieningtdaaduced gtissuot thaue

treatrflont hatisete ate inéluides @ETRID ipaiioRMlLR IR UIRHESIR Akt S @ent the

ﬁssué??é_nr»%é RISSSYIS s %Pﬂlci:?d to thif‘t{i sue ?te through the manifold via'a
“reduced pressure delvery es 3P 95]8%3 PROIGERORS extrndugdramyadlexible

barrigr g cagat aplwelity af flovadministe batyadr duepebpassie H3R¥atively, the

HBER RS U SR SIS 415 percutanepusly.inserting a tube
mamh ving a passageway tt?%%&urilgaﬁ?%%éu of égﬁ%lcf%n Q%P%%gg% Avithin ghe cellular
mate‘?ﬁi tﬁ%‘&%}é ¥t the Benifldimaxbpspemsdfonuaifdijestatdivaredurable material

that ishkdirgieth eonthesagaw sird Qi TSiss 'S SHSAINEF 712+ blg sheath

tissuetgﬁei mMREIREGble shgﬂallf ﬁﬁ ,1419_havir€lﬁt?)eejtr31h§5 &%ﬁ%@’%ﬁ%ﬁ%éﬂé&%‘g at the
pres'SU(eﬁles.s’t TR iﬁﬁ%ﬁfﬂ%‘?%@d’ééﬂ*%’t 3 portioneoEHeaflow

channiglyape irBuisislemartheicatinifoldtintheniaok sih Mgctiseb® sitashb 1¢3ppRed to the

tissue%@@qﬂg&@yﬁﬁdnmﬁe&slggglied through the manifold to the tissue
site. Referring to FIGS. 32 and 33, a reduced pressure delivery apparatus
15F1RE0s T % 2% erimsshnd dAd dfahedmissteringentidndad pesur tissue

treatmedhape disstisREoRicIaass ko 13 19 pekeRaeiig %gﬁ%%%gyg tfé%rlr\]'kfxg%a r% é)éssageway

fepur 1517 of a patient. The hip prosthesis 1515 inc
mougl}%%?sasb‘ﬁ %%r? KRR dittal sphobthe rbesdiapsridhe tissudsite. At 1319, a
bﬂlooqummmmamgwﬁa% iadlened i iSRalRERUGRUEL st site,
therebh YRYRHPE 15 spased. araund, the stem portion and preferably is
o gonstruc edt{{‘ar%%i §r§tfe§rgé’ c%rr\r}ﬁfﬁél & ‘#W throughihe passostyvay. The

manifoldmay inshedmprrivialityabpeidesiontenttinlbog Ride 4 Oelinfle 06 R Cteate a

pluralityeo S EawRNAiae1 vl el IS disnpsed within the .
cellulEM porion 1521 of the,hi|c§H 2::rflc%(gt egg%gﬂlgél%l_}s%%%tﬁg fﬁg’eﬂ%’vﬁﬂaﬁ’é@' include
SRS ARG etrriineat Slowithanechordthi dheingllubssnaterial. Alternatively,

the mapifold otiay lpofoithdd foflvidyigenneias Bdurable material that is delivered to the
tissue site as described previously with reference to FIG. 27. The manifold 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.

Referring to FIG. 31, a method 1411 of administering a reduced pressure tissue
treatment to a tissue site includes at 1415 percutaneously inserting a tube having a passageway
through a tissue of a patient to place a distal end of the tube adjacent the tissue site. At 1423, a
manifold is delivered through the passageway to the tissue site within an impermeable sheath,
the impermeable sheath at 1419 having been subjected to a first reduced pressure less than an
ambient pressure of the sheath. At 1427, the sheath is ruptured to place the manifold in contact
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the flow channels 1541, the port being configured for releasable
connection to a reduced pressure delivery tube 1551 and a reduced
pressure delivery source 1553. The flow channels 151541 are used to
deliver a reduced pressure to the porous coating 1535 and/or the bone
surrounding the hip prosthesis 1515 following implantation. The flow
channels 1541 may include a main feeder line 1543 that fluidly
communicates with several lateral branch lines 1547, which conununicate
with the porous coating 1535. The lateral branch lines 1545 may be

with HES$eELRGIN ' ine, 1543 as illustr t%gi FIG. 32, or

rissudaY be orientggggtigg’?n%%é%%%%%%%R TRSHet 'I?n@lﬁ% F&ﬂ%%ﬁ?é“f"ld to the
ni&thod for distributing the reduced pressure includes providing a hollow

hiRpfesthgsis m;@%ﬁwsipa%&%@éﬁﬁ@&%@%ﬁﬁﬁ %Pa%l%‘i'élgi'i?‘%ccording to

y epen-cell) materia| that is capable of flui ommunicatin
o e SR 5060 B e SheR e oo R, S for
replagingsthe sisistBisfenayralitibad bfamarBrETend plucatity PESIAY SRAGAEIS 1515

includeatilovush ted ' 521 to.provi id to the porous coatin
Tnc ! 15358_an_d/lg?§?r%§b?r?eps%m%%ecﬁ§5 ?ﬁtg Ao %%Zt &S ROTEAR Hord éﬁ)ﬁ?@ngated for
Insertine S hares e o 1 Wereamedsinemn sheft wf tieclbants,| S01ViRRESMoating 1535 is

disposil gooydthe Qealigha8R rrgatian flyj mi active fluids, or .
coran @0 Other fluid_If it B ?ﬁ?%&%éﬁ%gﬁﬁﬁ%gﬁ@%&#ﬂ vitrified
Surr%rurllllgltﬁh t?'ﬁBaHP’c?gﬂa @ﬁgli‘gﬁmﬁi@ﬂth@mﬁacteﬁstic could be

dispommmmmmmmpdaﬁmommrﬁi@oaﬂﬁ%@BM&???&% i‘%ﬁ’%ﬂos ? within the
stem mgc{ggf%mefﬁw channels égﬁ% the port 1565 being configured for
o reI_ea%abIe (_:or_}(rgectlgnp 0 %ﬂf 0d a3 éw&%ﬁ@?ﬁﬁw&ﬁaﬂm@%éﬁ%@fe in fluid
mmigEuorswIhthe pRrmusteoatiols 1553, Magoimstodernpaainsesdenlingy connected to
the flodb 8Bamad18uisky | i ' ral lateral branch lines 1585,
) which, 32 commﬁ%ﬁkﬁ%@%’%ﬁ%ﬁ%ﬁé&@@ TPRRGHPR oraseduced
i

pressuE SEHYR B o d iarkadssivad messpirarieliveryhaukioe 153 &Fhe flow channels

1541 sfuonedad deFve: e ducomybeauantan Foang %&B&E%%%‘er{ﬁ?o‘%%g Rne
ow

elivery of.r ressure to the first plurality of
S e o o moml o, sHee i wichaimels 164) may
include g mainFeesien linayl 543atbeo fipitlyedhysepaiRtewiBas S BRIEONSHEN lines
1547, 8 i fluid deliv ube 1571. Alternatively, a
Wig ﬁlﬂﬁﬂﬁw&mﬁ}}%%?g? e ing pag st iﬁmmh%w45 may be

. . tube having multiple lum s described préevio
onente%

npaphie the e fredrution LithasdHustintedrio FIGTaM opdrayebs Wigented at
angles mdﬂwmﬂiﬂcfeéushﬁukﬂIfﬂameh%ﬁeiﬁgtfbé‘hi@ﬁﬂ?d%iBfﬂ%ﬁ%@tﬁ%&% ced

aths.of fluid communication 10 within the hip prosthesis
P ress“%?ﬁ@%ﬁ%ﬁ&%’f%%%% ¥ AR Prasthesii andcliling for denoespath ohithe
prosthexiawige prebisiae (ancidtub uishen Bl anecsial NG S bipAHARHeS'S
com&ﬁéﬁir&%ﬁ‘&‘@@ﬁb{-&%&{ﬂ% filgggcation of reduced pressure to bone
; 2 .

g%s e promotes and spee e growth of new bone tissue. By using the
%FE%@%?&%I&%%M&E 3 dleip/prasshiesied ProsauyerietHee iAQade a
second pllinatieysof Mo GRS B EY QoG e SERY SRS 21 10 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
agents, irrigation fluids, chemically active fluids, or any other fluid. Ifit is desired to introduce
multiple fluids to the bone surrounding the hip prosthesis 1515, additional paths of fluid
communication may be provided. A connection port 1565 is fluidly connected to the flow
channels 1561, the port 1565 being configured for releasable connection to a fluid delivery
tube 1571 and a fluid delivery source 1573. The flow channels 1561 may include a main
feeder line 1583 that fluidly communicates with several lateral branch lines 1585, which
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15femur 1517 is faster, and the hip prosthesis 1515 integrates more
successfully with the bone. Providing the second plurality of flow channels
1561 to vent the bone surrounding the hip prosthesis 1515 improves the
successful generation of new bone around the prosthesis. Following
the application of reduced pressure through the hip prosthesis 1515 for a
selected amount of time, the reduced pressure delivery tube 1551 and
fluid delivery tube 1571 20 may be disconnected from the connection
ports 1545, 1565 and removed from the patient's body, preferably without

com o RN 1251 Theve e e Sl Aok Apprienied

nonn@bwrfé;@tmmmﬁneéeefrwaé@jabylamﬁytag BTG AHY; o endebtanstttédratangles to
the m@&%e%ﬁ%%ﬁ%%ﬂWl on the outside of the patient's body. Alternatively,
the connection ports 1545, 1565 may be bioresorbable or dissolvable in

h& s delivesysriaducsd RrasRuny oHibe ﬁeﬂsréurahthalfrﬂtwshmﬁtﬁs 1fddsand the
deuvelvsﬁhﬁémmaabﬁ@@é@ﬁ@ﬂ@bﬁﬂﬁp%maﬁﬁmﬁ% d%%??o&%?%hed by

r chemical.. The tubes 1551, 1571 ma aso e ma

fluid
S"‘Paf% F‘é%%?ﬁ ﬁ%ﬁ%&ﬂrﬂ%ﬁ%ﬂfé&ﬁ%@%ﬁég wdifhiddelivartivabed 571.
Alternativelipl aftabelibseiugarinlthsehanensasnies@abtia Panib@IRemOS be used to

SHhf ressure deli 1553 may
sepapmv'%gﬁﬁ&gp%%ﬁ;%& bgo Y ARC \é%%ﬁe&% B HTE 303615% ¢ fluid. It should
furtheg be agted fbparhilerib is peaferrettivorovilecuppate patb o fiimidgommunication

wnhupmélﬁﬁwdb'ﬁ%élﬁit§IBaﬂ¥@Msﬂ}ﬁJ&§H§%?ﬁ ?%ﬂgg%%gﬁ 1SEUEE %S%S?éd to

del t{ﬁe implanted within the patient's body, either on or near t
© Wegl%é ks ‘i LSSHERPgrthretlnd tedbe horp sustmanding dhy bmmresthesxs 1515.
1363padttibutihe meimpqqmeatwﬂmmﬁr@ﬁ@s‘%@ RPEEHEPAEAS Iotes and
speed§ §1c gpe im Iant gsﬁ%’ﬁ g.res%t ellver source 1553 may be
a traditional pump that 1s opera Sch%%@?saﬂﬂlilfom to
deliver redpeedprassutsetp dhereth of bdnatmllydhﬂﬂllﬁg nhelaipgaosttidsishecovery of the
femur Y SARRYRA BRATESHAUALESEIA BRI ElehifRIN A0 bone.

ercutaneously connected to the pum ump may so e

Providipg the sgrandhatwality e frw ﬂh&ﬂﬂélwléé latﬁewudhqobessmmdmg the hip

prosthesiBUlSES ittuovies Phig Bt W £BASARh IoFHew BBhe moﬁ%??@étﬁﬂ%xs
I&gr? ortlo 521 nd hea po tlon 1525 of the hip prosthesis 1515 are
il

Sing the dpolicstion o fedhugest RRcRIF Bt ik ol HB TR eRiad 515 for a
Sele""me‘ahsﬂmﬂ ﬁmwn@mdmdrprwuéwtwel Hsammld@aam@dy tube 1571

may bORHSHDARMELE BRPHET JA0N & ?{E‘gl ent,af e, grt gigsz fg}lrg patlent’

contacts bone or other tissue, including for exampl

body, preferably iwitheytausursicalivinyesivearesediing Hlioierofeatimtibatween the

connedtiol gestat 36551I3m|%ﬁuftﬁeat969§tf§§15 YoinaPees ALIACAN. g0 e
'E %oghe u a hip 15 prostheS|s as described above or any
conec R oL ey RGPS Pl foran oedubes 1551,

Rer pros e
1571 Gnﬁéq)omstd;scsf ithel paltist’plbodlty Aftavihepnels eonfiaiad ot idlys, 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
dissolves over a period of time or an activated material that dissolves in the presence of a
particular chemical or other substance.

The reduced pressure delivery source 1553 may be provided outside the patient’s body
and connected to the reduced pressure delivery tube 1551 to deliver reduced pressure to the hip
prosthesis 1515. Alternatively, the reduced pressure delivery source 1553 may be implanted

within the patient’s body, either on-board or near the hip prosthesis 1515. Placement of the
33



10

15

20

25

30

communicate with the bone_ At 1619, a reducedA pressur e is applied to
the 'pone through the plurality of flow channels to improve oseointegration
of the prosthesis. Referring to FIG. 35 and 36, a reduced pressure
delivery apparatus 1711 according to 20 an embodiment of the present
invention includes an orthopedic fixation device 1715 for securing a bone
1717 of a patient that includes a fracture 1719 or other defect. The
orthopedic fixation device 1715 illustrated in FIGS. 35 and 36 is a plate
having a plurality of passages 1721 for anchoring the orthopedic fixation

device 1715 tq.the bone 17 ith screws 1725, pins, bolts, or other
red e L SR TS WD e Brien ot i eiea ieneed for a
perc\tBuethspibaid ¢oumiartideyvithd ilplihaid sdaueedpristied v drflsoutbe1553 may be a

. g f | f intered itrifi mics
e B MO B8 LRl Ty be
powesgt By hitipbs tebistivertanted ot the patientheroxtappe diovizatidby an external
battefieiHaRid ElcetAcRIW MY SEAAMTRARBEID A4t dd Qé?ag%%gnﬂitqiﬂetgﬁer?g may also be

dri ?gg)ogedmfixation device 1715 such that the flow s 1741 ar _
IVeR GBI RY AiEHEBHC8S TRAGHOTL thal delivesa g drsd pacsuHR@msbritsulates fluids

through4baSlhwdiieariettxd fa s8e.flow channels 1741, the port being

cogh connection 1o a requced pressure delivery tube 1751 and a,
e O S R A ok B Kb Feotbes 1515 are
illustyated indile e ddcund Pk s shoubdthe poteslihaothinlp v danelonidarneane for

1 HREY G fixat| ' v lowing.fixation qf the
PP y<§i=i%opedic f&%%%%%%é&@t%@h%% n%ee]%#%&%f?g#gvs%ﬁ% ﬁ%as“l?ﬂﬁ component

ort .
of the hip profthesis IRhn tRakrantaes banewrre theiseeminchidiae Sonithample the

acetabaleerahpateral branch lines 1747, which communicate with the porous

cogting 1735. lateral brancgh, lines. 1747 may be, oriented normal to the
_ mog%f?z%a%r? ﬂr@}% %’35 | l%?%tleéngf%r Ffe2B8E 4 iy ofcpiticpidngludes at 1615
implagtige s prasbesisinviteder biome AR eAnthl govetiVELR pEbStdsis dislilBENthip
prostﬁ@ﬁ;i &9 l&ggrﬁf&?ﬁ%%m%?ﬁoﬁ{gy @%ﬁ? @Q&/ gsrtps?éo JBndrlg ];Ic))(%tég\n%%bgity to the

. .. device, and filling the inner space o opedic Tixation dev
Joint @b Higarafinterpopithesisineladasal pharakity af e shfiuitls configured to fluidly
comnagiivReriGesi pekWishdhe\pegus &?@dﬁ&&éﬁ&l&%@é&%ﬂé} H{%aﬂ?ﬂe through the

device. 1715 may be a plate as shown in FIG. 35, or [A" alternatively may
pluralyty gﬁgﬁloghﬁﬂgﬁfé QIAPIRVE SRclRtegBHALORtaG BEOSIhERF-other device

thRelsmsrgittoREbIE arsl Baltioredhdbe pessurt R1F PRSP 819N 1 according to
an em%%\‘fﬁﬁe}xz P tﬂ@}gr&r Hte {nt\)'gntion includes an orthopedic fixation device 1715 for

securing a bone 1717 of a patient that includes a fracture 1719 or other defect. The orthopedic

fixation device 1715 illustrated in FIGS. 35 and 36 is a plate having a plurality of passages
1721 for anchoring the orthopedic fixation device 1715 to the bone 1717 with screws 1725,
pins, bolts, or other fasteners. A porous coating 1735 may be disposed on a surface of the
orthopedic fixation device 1715 that is to contact the bone 1717. The porous coating is
preferably constructéd from sintered or vitrified ceramics or metal. Alternatively, a cellular
material having porous characteristic could be disposed between the bone 1717 and the
orthopedic fixation device 1715. A plurality of flow channels 1741 is disposed within the
orthopedic fixation device 1715 such that the flow channels 1741 are in fluid communication
with the porous coating 1735. A connection port 1745 is fluidly connected to the flow
channels 1741, the port being configured for connection to a reduced pressure delivery tube
1751 and a reduced pressure delivery source 1753. The flow channels 1741 are used to deliver

a reduced pressure to the porous coating 1735 and/or the bone surrounding the orthopedic
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fasteners used to attach prosthetic or other orthopedic devices or
implanted tissues (e.g. bone tissues or cartilage), provided that the
fasteners include flow channels for delivering reduced pressure to tissue
adjacent to or surrounding the fasteners. Examples of these fasteners
may 15include pins, bolts, screws, or any other suitable fastener.
Referring more specifically to FIG. 36, the orthopedic fixation device 1715
may further include a second plurality of flow channels 1761 within the
. orthopedic fixation device 1715 to provide a fluid to the porous coating
1xatipn3kevicd/b7 tefdinwing Hiedadingst ic fixation device 5.
1717 Thedlishs auldinglupe %Itered. air oPgeﬂ?gﬂ gganggg ggﬁé‘é‘éte% gglg%rl%,,w the bone
h antiviral 20 agen? : ceﬂ-g%WtHlﬁ}'é‘flﬁ&iW&g@ﬁ@F iHngakith3 fthid$Juidly communicates
" EeRCgraCtiancly b, U740t it iR RIPAMINANNS g 1735, The
lateralrBi4iRie ﬂﬁggslty},rtﬁﬁlgygg ggrer&léadlgﬁ t%e orthopedic fixation device 1715,
r1G. fdditional paths of fluid communica TSR BE Prividesden lnmhéddion illustrated in
- porP 1T i8RftAy ed ahabalestio thhe Harincfeadaciing 1643thA RaHSN e method for

distrithuing denfiglues ileSARBSRERTILS B R o S oedia afion device, and

fillin Iévl%g){e%urce 1773. The flow channels 251761
eder IMeF8P fﬂﬂ&ﬂpeeffﬁjﬁﬁﬂﬂ% Javiceovithad ek pretBribRSopen-cell)

e
materipy gt i eipaoimofifhiddlie ovithningieaia SARNIRGLIRD: Jhe at
brﬁqlgggmgﬁeggcsg may b orienlt ?I normgal to the mggn eed 5}'%2?#?83 as
Hterpdlustrated in FIG. §§ or may be 2 RA2Y Be aninte 35 thevndim F&6das ine
attemafikely Ty haivdietioredeced prelsate dteste, Brbtduralibngf me“{ other device that
0

is usedhapabisida 4 berud sy 3% GRliver he, fluid,to the second plurali
fastend] QW& nnels%) 761 may_b?gg\(%?)rméls%@aowdégﬁ?%g?ﬁgéc§m gnay further be
reduced %r%‘tg% Bosthetis Aioehey o1thopedisdeidtive ot i ahtZd tissues (e.g. bone

tissuesmrersriilegt), pranidedating o WA IS ASHRSViRgAPISYioySlY .
pressuftofS sl M54 40 sse%?rate the ﬁ{(%nflation tp?ﬁﬁ?*%%ﬁ |\?§ﬁ#§ﬁl¥{8nng reduced
el reduced pressure and the Qpding, the desteneran Expmplesofttheseyfilteiters may
ne “d?spb?éuré?ﬂﬁa f5T5M%i Qe ampathee pathislofilsiggommunication within the
RiTepesicHsalignggM 1. irst plurality of flow channels 1741
could be used tgifjbeliveg%}c’)ltté tilgggéﬂcﬁéegoﬁfgggé‘?écgﬁf?ﬂ%ﬂ@m% {45 may further

include’a SeconhrbAplivg hfepcdamelsidAalevitbin 706 ofRbpedse PEATROBSHIS 1715 1o

on
providdindiioid ttetheepd ol 8s-2iRsaTichideliyenieduced pressure to the area .
device ?5?9.”61"1'1‘9'5016 t g?lfz or'mﬁ%ae ic fixation g@vﬁf‘é%%ﬁ@b“é‘éﬁ% gﬁo"fﬁ‘?ﬁﬁi%% fixation
recovery of the JereatiAHesfizastaie arathepgasesingtibecseriahakents, antiviral

agents, ﬁﬁ}}m\ﬁﬁmmhﬁmd@eﬁ% lrﬁgﬁﬁﬂimliﬁ&i%?@lgﬂiﬁi:%ﬁ‘& eibo ngents

X . . A , - r any other
fluid. IS§i0HRGIRG g HaRedic fxation d wcze}é?%é{lmproves the s ccesstul
fixatiodgneration of new bone neare( lt%}g or %ptg CiBftfotEraRding the orthopedic
ation-device 17135, additional paths of fluid communication may be provided. A connection
port 1765 is fluidly connected to the flow channels 1761, the port 1765 being configured for

connection to a fluid delivery tube 1771 and a fluid delivery source 1773. The flow channels

1761 may include a main feeder line 1783 that fluidly communicates with several lateral
branch lines 1785, which communicate with the porous coating 1735. The lateral branch lines
17.85 may be oriented normal to the main feeder line 1783 as illustrated in FIG. 33, or may be
oriented at angles to the main feeder line 1783. ’

The delivery of reduced pressure to the first plurality of flow channels 1741 and the
delivery of the fluid to the second plurality of flow channels 1761 may be accomplished by
separate tubes such as reduced pressure delivery tube 1751 and fluid delivery tube 1771.
Alternatively, a tube having multiple lumens as described previously herein may be used to

separate the communication paths for delivering the reduced pressure and the fluid. It should
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10Referring to FIG. 37, a method 1811 for healing a bone defect of a bone
includes at 1815 fixating the bone using an orthopedic fixation device. The
orthopedic fixation device includes a plurality of flow channels disposed

within the orthopedic fixation device. At 1819, a reduced pressure is

applied to the bone defect through the plurality of flow channels. Referring

to FIG. 38, a method 1911 for administering reduced pressure tissue
15treatment to a tissue site includes at 1915 positioning a manifold having

a plurality of flow channels such that at least a portion of the flow channels

furthé¥ 8 hdtdd GARVAHNSRIION YLD the tissue site. A reduced pressure is L.

] _azﬁlied at 1919 to [t%e tilsglfl%,‘%SI eth LR TS AR RATS of fAtRgHEnication
withip the athopedisyfixetivr desige KibSitheuGtstipbufiatityohEflools Refeinga could be
used fol delBrboiR iRt drachio HA1HY RN S HRESTYIG USsUe, 20 i
ﬁxatigg%ment&tg tissue site ?r{cludes at 2015 posit%ﬁ?ggg (23 iStAT R g’feaorth()pedw

mantore del ery tube adjacent the tissue site. At 2019 a fluid is-delivered

gﬁi.a s d?'; ot "‘Pmmﬁ“"wﬁ“@f@mggw & ﬂﬁﬂ@gﬂ%@liﬁé}%ggﬂ&@ Bressure to
the arb4!B8 BHXQ! acept e dissue sile and becoming a solid manifold having

a plurality of owﬁfr%%ﬁ&éaﬁefﬁﬁég & Hﬂﬂ&?’l‘éﬁﬁolr? Indpgrdtiaeddmapeoves recovery of

the defzghidddheédsateonealiiiedProvitiag thihwetissdpsitel ity ofigloweHigels 1761 to
comnfilidone|sefdhe ﬁﬁg%gée@&?gﬂlﬂiix%e{ﬁérg}ﬁ&o g(ll% %X%%% c%%i(%urfj\ﬁﬁ énéproves the

Succe%é% sure delivery system 2111 includes a prlrﬁary Maniio

REEHOROL SEwRanAsa PreeathomsdipBisatige daviteThe flexible
WRERHIRGICON0COEG AN RRhH i
1815 fglxg h&lébgg%lZS. Since élzﬁ?sh e of the re qtge%oﬁ%rzdgﬁgégﬁégg%t%éudes at
o T 2125 \%/I typlcaﬁlyt/l e 80 ¢ Juatipisyica e cathapedisdixatiomedevice
includgfiatyreirfiflowidhimosbsdisntdnvitainhRei e i AYAE Bevice. At 1819,

a redutet etk Bl Bed 54RAL Y in FIGS. 46-48), iti
S D AR U e e el et oo
a(?%ﬁﬂé‘ﬁﬁﬁ?a? afifainethed 1d fomadrpinisteifog :286erhpyeleure tissue

treatmarhesivebssosnesierirhe 199y iﬂ@ﬁﬁﬁ@rﬁﬁnﬁﬁih’ﬁ%(riﬁ‘gg SLEatity of flow
r%gl%%t&d Hsing other means such as fusing or insert mo ding, Jr
T alternative VST Y& PREYPIRE dbn oxshannels aserins fsid temmatnisation with the
tissue pyfgssfﬁzgfm[;wm%%Mm Sﬁ@%@e@@fﬁﬁﬁ rﬁtﬁﬁ%i@u%&{rﬂﬂhow channels,
d a fRAAIP i tipn'at or near the tissue site. ockage
mea prevention r%%%%ﬁ%%%@@%ﬁg %enggvmlr@hﬁiﬁﬁﬂgrﬁmﬁld to

PRETEFTRS 1R 516 0 e meihind| 30Nl Bradiinisdrioghedacetitpesyimatysue
treatmémpastage ﬁ@é@ﬁﬁ@ﬂé%i@ﬂ@ﬁtﬁfﬂ&%ﬁgﬁ%%%é?'aln Om%olqi %;Byery tube

. .embodiment, the plockage prevention member 2135 may ber%alﬁjlura
fdlacegﬁﬁ%cﬁ%#g 2157 %)égzeo e o et taroHeghche k] daletctube to the
tissue itsxibldevalliid 18 Capadlexi€ filing Witk Q@H&ﬁfﬁ%ﬁﬁsﬁ?@%ﬁ%ﬂing a solid

manifo@@ﬂmﬁg a plurality of flow channels in fluid communication with the tissue site. A

chann

reduced pressure is applied at 2023 to the tissue site through the flow channels of the solid
manifold.

Referring to FIGS. 40-48, a reduced pressure delivery system 2111 includes a primary
manifold 2115 having a flexible wall 2117 surrounding a primary flow passage 2121. The
flexible wall 2117 is connected at a proximal end 2123 to a reduced pressure delivery tube
2125. Since the shape of the reduced pressure delivery tube 2125 will typically be round in
cross-section, and since the shape of the primary manifold 2115 in cross-section may be other
than round (j.e. rectangular in FIGS. 40-45 and triangular in FIGS. 46-48), a transition region
2129 is provided between the reduced pressure delivery tube 2125 and the primary manifold
2115. The primary manifold 2115 may be adhesively connected to the reduced pressure
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10 embodiment, the blockage prevention member 2135 may be a single
or multiple ridges 2145 disposed on the inner surface 2141 (see FIGS. 40
and 41). In yet another embodiment, the blockage prevention member
2135 may include a cellular material 2149 disposed within the primary flow
passage such as that illustrated in FIG. 47. The blockage prevention
member 2135 may be any material or structure that is capable of being
inserted within the flow passage 15or that is capable of being integrally or
otherwise attached to the flexible wall 2117. The blockage prevention

. . is.able tq prevent total collapse of the flexible wall 2117,
deliviiy e et TFam ooy Aot sl or
alteriptivelyrmayidgilnéegrallp tofifecthd by chidrmasiolnr alie pédpred\prsstitd delivery tube
2125tEaveh hadledhipwal unieate yyifia e prmaryflow
. passage 2121. %e ape?%l%r]éﬁségféé%[g a M%%%é%%fe@ssﬁg (laCfll\l/SFeo& near the
Lssug e primary flow passage 2121 to be distributed to the tissue site.

Angrbliseiagé Yravention slamiieit PoiionatbARLRAIIeRE BRI AEADI to
rev et[f;tecglfmlgce)lg 15to i{ﬁéigtlally irect the delivery of vacuum. For
Py PR i g’f"ggﬁ 2rARY B Rleckees pighe emesy fewpasage 2121

during\appyicativssosediubed présmred [m:edqm&&ﬂﬁiﬂﬁr@lﬂ,\llﬁféf Elﬁl&@éeﬁﬁteﬁ/e%tlion member

i i i 12 ing.at.least one outlet flui
Y e T T T
the flgxible piathad! iowdexieading 1at thespromiy BoulirEsaS By alin dither
embopiMAHEdHO HIUEUAZh PRI INURES I A% B0y §%%gg fﬁgﬁﬁfﬂfe ridges 2145

2161 WtEh A fluid toﬁ,%revent or resolve blockages cause

GiSPORL GRS IRP SRR S R bR M a4 0i88ed ke et adothes evvhadiment, the
blockagléﬁlpmiﬁiahlgtnmnwm a?-llaﬁgt ipoRuge daiapos 'Qigﬁt@rﬂtfplmtg'ﬁéﬁdﬁfad twithin the
. r [ W _pa n, at jeast one outie
P e e D 1 i membe
2135 mavrba gosdmsissialer gtmetvsedpetancapalilens betnnihsatalivRABANS Ao w passage
thab'ielugisuBl P ' | imeRd! Wda
or that'igldga L3y e Giﬂgrw&@ﬁ%%ée?ﬁ?f?ﬁe Sl Qﬂg'é The

bl kthe first conduit 2161. While the end of the OpposIteé
OCKAEE RIRY SREh B I RiGiD AR ipPERAS AP teleo Haps: wisho dopble agall 2117,

whileiltiteiledin i My ibhﬂﬁib@ﬁf&&@gﬁdl{@@}gﬁ&lgi %Qﬁwﬁ?%%éigefztrflﬂeﬂb'e
W, -may | e.perior nce an relalltyote urging
. fu?l%ﬁén%;ﬁ’gr]&era Fl%/?\ﬁhea it "gﬁf ‘H?d%@ﬁ%?%ﬁe%ﬁ%ﬁ@mugh the
flexiblg sl Rdhd GrtrofiuRiplicate hatictbeganthof fhensprangeDIRILIItTRI Gertures 2155
allow FoubeRgreRAGS é&%@ka‘&%efsﬁmw'ﬂﬂ%%fﬁ%{gé % %%%%‘ﬁ@ i ted to the

process, which helps drive the"purge™t e primary

. purgin s A
tssue il p‘fg%l%%é 3UMANRE sRlestivebnRasitionst aniedithe vixcaaniferéiGe of the
manifdlt 3 the 10 pibfe ierati-A 6/ BfeasHRIBIRYF9UT PEUGRIIOPIPERRG e, 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
reduced pressure to the primary flow passage 2121. A second conduit 2163 may also be
provided to purge the primary flow passage 2121 and the first conduit 2161 with a fluid to
prevent or resolve blockages caused by wound exudate and other fluids drawn from the tissue
site. The second conduit 2163 preferably includes at least one outlet positioned proximate to at
least one of the primary flow'passage 2121 and the at least one outlet of the first conduit 2161.

Referring more specifically to FIGS. 40 and 41, the reduced pressure delivery system
2111 the second conduit 2163 may include multiple conduits for purging the primary flow
passage 2121 and the first conduit 2161. While the end of the flexible wall 2117 opposite the
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2135. The centrally-located divider bifurcates the primary flow passage

2121 into two chambers, which allows continued operation of the primary

manifold 2115 if one of the 10 chambers becomes blocked and purging is

unable to resolve the blockage. Referring to FIGS. 49 and 50, a

reduced pressure delivery system 2211 includes a primary manifold 2215

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

pressure delivery tube 2217 includes a central lumen 2223 and a plurality

of ancillary lumens 2225. While the ancillary lumens 2225 may used to
end attehedred PEISRYEPAREREAITDED itee 15 th§ ancillar .gjmens 225 )
has bggygg%tg?ﬂ bte ufsﬁggéto purgelt?w%%zﬁrﬁ%ﬂ?fsngﬁ 5252 %mp?g\l/ Hf%?tésﬂ\]fé(}' 40, it

Toc_ ages Al SRRRIRG Brefnst eidee Aexiblemedlididatenatlinipeosertialperformance

and reliptdlit22f3to isginy e iesrtatng U BB WRR Y (1€ HBUA for between

e apertures

{llustrated.in FIG. 50, it i f
the C%Q%‘?&t&sﬂ%@?gg wall %?r?élﬁlls(% e ?%Wﬁ@iﬁﬁl@@i&d space

1 not penetrate the ancilfa

2171 glovs farerduildap o fpunes didedcime shelgmiaugiokes, WISNEES Eive the
puse 8 e o oimlin OB e gielp e s L

tiiggse,, caffolds, or other materialswere to en
213 E’Ehd& lﬁ&?ﬂz}f&gﬁ;ﬁlﬁ&ﬁ@gg'thinﬁd%@HLW%S@P'iﬁeté&tion member
. o] réadudel FRIF B RG- 49t Id to be deliyered to
chamBB& GERLL Ié}?en 2223. In operation, t@ﬁrgg‘ﬁ%g g?%gﬁﬁgﬁigg% 1nto two
systems 21 L% 15 PERE PSR A ths ermmsy Neenifebd ) 16 if tesusSt the

chambgrs hseemesthltokedsautparpitgsinundsishe Hesoesite iBadgu: profile
SRapa-QhES HIEa ifedds is highly desirous for the percutaneous
. __installa 'ogqﬁé’nd %ﬁ%’%éﬁ h%ﬁee%u ¢ e%gfﬁ)sgarﬁé’l%fﬁ.eg’i FHIfAFRR 2841 includes a
anmarmgf ArtbRiknS s iateerpbine eettediieaiye delivery RFETING 10The reduced
pressufd @elidetheuper2@ly fRaifelds ko ed.in conjunction 30
2275 \‘Wﬂi% s£ggndary manifold 2321. In FI%%%%%%?&%&%Q@%W lumens
i 'gf?gql;%es a v%b-%g;kpgﬁ%ﬁgaMEW4iF§tWWmeMryem the tissue site,
€ an WhR3e LR2placadfinthontRchwih s | ' s a
resolv@gf&,@ﬁ@ggj rey §ﬂ§ ; iméaer manifol Tgﬁggacpﬁégf%%l&%ﬁ%ofﬁﬁvmt or
t ecc?lﬁﬁnéyl P 8’%&{85 BeIraHaHiRs P thesoshtealdwmen 2223 to

di tr_blayer, and the aye
S BE frdwdpiesanedatived b Shand st vesn D20 58NN Yrated in FIG. 50,

it is prefearritPitl 2384 AllgwsHuid coganunicati ntRetWe g brimany manifold.

in FIG.25.3nd the t%sue site, yetgl)rg:%ntgs% 3%ec Lol i%%i‘ﬁ?@é‘ﬁ tséMgo illustrated
“Site Ana R PHERHX-Tadifdithe 1educed: teesiiys ihalisenondrlywhih @htes o head

space 2242 beybinbtheosha bifthey sk 1BdlgVIa G Se695d ‘i'f¥issue, scaffolds, or other materials

were 10 engage the end of the reduced pressure delivery tube 2217 during application of

reduced pressure, the head space 2241 would continue to allow purging fluid to be delivered to
the central 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 1o the tissue site. The low-
profile shape of the primary manifolds is highly desirous for the percutaneous installation and
removal techniques described hereijn. Similarly, the primary manifolds may also be inserted
surgically.

Referring to FIG. 51, the primary manifolds 2115, 2215 may be used in conjunction
with a secondary manifold 2321. InFIG. 51, the secondary manifold 2321includes a two-
layered felted mat. The first layer of the secondary manifold 2321 is placed in contact with a
bone tissue site that includes a bone fracture. The primary manifold 2115 is placed in contact

with the first layer, and the second layer of the secondary manifold 2321 is placed on top of the
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5 manifold 2321 to remain in situ following completion of reduced pressure
treatment. Upon completion of reduced pressure treatment, the primary
manifold 2115 may be removed from between the layers of the secondary
manifold with little or no disturbance to the tissue site. In one embodiment,
the primary manifold may be coated with a lubricious material or a
hydrogel- forming material to ease removal from between the layers.
10The secondary manifold preferably serves as a scaffold for new tissue
growth. As a scaffold, the secondary manifold may be comprised of at
rimdeRsh M€ i I % of polylactic, acid. palyglycolic
B e etaposCe o dr e e a Bl A R Fna

DT eRB s PrwsmeranBlibROLS haddhe sissolysitetyanprevents direct

contacobeeeciyniuioie Ak aSsitm Y AABA R, GIclM phosphate,
Ifa‘tﬁé 15calcjum carbonate3 bioglass, stainless steel, titanium,

calgi )
_ t;##a ufr?s,oligffogra?%o A ERld 2321 4%, hivrhepebahlacuiuichiaews the secondary
malnf@d%pﬂi immdal Nr?lfdiﬁtfﬁ@(ﬁhiﬁlegla%j %\ﬂ%&@%})&%@ﬁ% tﬁjé’)ﬁggnt. Upon
e.mapifolds described herein. The ability to purge
COmpgélr}neanbi‘fgId&é&rmgl&(‘:%)&3 éllstr?je |e\7legr’|1 5 Bgrélg?JBEE’ﬁF@&%f%@éﬁ%lEﬂyckﬁg@goved from

betwegn thediing 26 St isdendary adenifidt atith liftke drine dijtassates tohdsissue site. In
lt?sue site reaches

one eﬂnlmdmg&&,tméqﬁimmm%?dm&%ﬁb‘é%ﬁ%& V%%ﬁh%eehtls Ticious mafepial or a hydrogel-

uili riunf and egress of fluids around the tissue si

fomu? i ¢ T A0 R TR YRl e bt reatkedapesssure conduit with air for

a Sbiosedrdyunanifilt g aifer e siedln 8 3L ARSI TP UR EMB Y v A< o
scaffol@Sl¥I0gR qg&&q?e sgegglcgg?/, air is |[?\(%ellvered through a second

conduit separate from a first condl REFH R e sash aemmissial relasied from the
group ofmolylagtic asidrrpbrglsionlic wiiepablyaprotictaie FoloHPErGRFBHBILEY,
polyhgdrexsiietiefaec iy i [ iL,may be pressurized and
collag:BUShed” to .theﬁogttlcgtg_ ggkﬁ?ﬁ@ﬁé@(ﬁé%%ﬁ@%?ﬁswﬁpe %??@Metha“es’

g}ﬂﬁm J’gﬂw"ﬁ%’lgeaé’dﬁjn"@btﬁa% Bydrpepatitel erlsivorplusplmtissalchite. shlfate,

calciutmegahsematabidghss deliiter Oabl farMark? . SRERMES AL HISRAIS 7150 o
) .

( - uring th lication of reduced pressure 1S sufficient

pﬁrggleeint %:oﬁ%necgl ?%Pr%%%%ﬁ@‘iﬁ LR e ety shrtesas @i ls@Rdddescribed
above pravibesmeniugd aiitBouy ofithsientifvideeittaseuitirthe MR purge 2
manifdlBbeRRSUTuTY M%ﬁﬁ%ﬁg&u} Péggﬁlru Ctlogggé%g?%%%l gggr@c’dmuqlllnggthat hinder

much air, or introducing air at'too hlgefp(r) anin

tQo.
the éd?é%jyml%medﬁm.smmggmngmpieaﬂ@rﬁimnd@tﬁﬁi&@ﬁie near
the tissugisioe cepehes eepilitii@anAg @@ﬁ@?ﬁﬂ&%&!ﬁ?f%ﬁf@%ﬁ% ﬂg}ﬁsg]coit has been

found BEIYEH urging.fllyd and the selected interval at whict ur
e RN ShE ARl oS rseau sondiiyith i Somsotlsaietamount of
time at ghfnlestrshinteevg] trsigsippteningngier restsvieies] ik shauld be
dativereddnRg raﬁ%a@&-% requency that is high enough to
conduit fficigﬁ%ly clea%g)lockagesfl wf%fieﬁé%%u nga Rl fgquﬂlb?%%gﬂ‘@ fepm a first
uit gagg @W&ﬁé@pﬁgﬁgﬁﬁjwydé@ 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”

to the outlet of the second conduit, the air is preferably drawn through the second conduit by
the reduced pressure at the tissue site. It has been found that delivery of air for two (2) seconds
at intervals of sixty (60) seconds during the application of reduced pressure is sufficient to
prevent blockages from forming in many instances. This purging schedule provides enough air
Fo sufficiently move fluids within the manifold and first conduit, while preventing the
fntroduction of too much air. Introducing too much air, or introducing air at too high of an
interval frequency will result in the reduced pressure system not being able to return to the

target reduced pressure between purge cycles. The selected amount of time for delivering a
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Referring to FIG. 52, in one illustrative embodiment, a reduced pressure
delivery system 2411 includes a manifold 2415 fluidly connected to a first
conduit 2419 and a second conduit 2423. The first conduit 2419 is
connected to a reduced pressure source 2429 to provide reduced
pressure to the manifold 2415. The second conduit 2423 includes an
outlet 10 2435 positioned in fluid communication with the manifold 2415
and proximate an outlet of the first conduit 2419. The second conduit 2423
is fluidly connected to a valve 2439, which is capable of allowing

| icat weean the second conduit 2423 and the ambient air, )
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tissue may be transplanted to another patient.
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It is also important to note that the reduced pressure delivery apparatuses

described herein may be used in conjunction with scaffold material to

increase the growth and growth rate of new tissue. The scaffold material

could be placed between the tissue site and the 20 reduced pressure

delivery apparatus, or the reduced pressure delivery apparatus could itself

be made from bioresorbable material that serves as a scaffold to new

tissue growth. It should be apparent from the foregoing that an

invention having significant advantages has been provided. While the

' PRl in_only a few of jts forms, it is not just limited but is :
pressgxseéoég%@%i ar|o§§?3f1é§ﬁgae§ ?n'ét %ﬁéﬁ%?%tﬁ&ﬂt%@p@ﬂiﬁ@ﬁﬁﬁefembly
betwenn gbaiir? therdde @UdARIGHve aim: 1. A reduced pressure delivery

Sywrpimel ey b HAeRSHR'SSHIV§, lissue treatment to g Stissue site - .
re ferecompris%ég%rimgér%lﬁanifpld?having %rgflﬁegx%ﬁ) evﬁgﬁmﬁ}%‘ﬁendelﬁﬁ %Léscn ed with

iSRRG Brsethyardhealing ta bwsisa prtieatsiritshouldibeedogrissdehat these
systerssenidhenfiéhodle fordppiliilitedaad preaurtaassia HesA A Y Ofised in any living
organim?ﬁ%%@ﬁ?ygggg&% at least g i%ortlon of the inner surface and into

the primary How passage. the T ies saavihee helingingimilaslwithesystems and
m"'th‘;sif’ﬁé?ﬁﬁmm' ﬂeuimwh@pﬁﬁcbmwm .| gifiiw'lgildh% Wiﬂl@ﬁé limitation
bone fi9%D3SKIFL Al 't%@ i t least one putlet fluidly connected to
o D e L L R e Gtha WSt e iy

ONNERBXF Sy Sastitrghe tpRd ey astligeeraniss; Winild i deating obtissiit may be one

focus lnfivipy vinie achosd préltie REOXIMBALRLRE AT (i
?Hflirs#conduit the secondagﬁ%g%%ﬁa&g ab rica?iton of
i

tlet of th
rede O rae BRI (et e Hbrosaifonpabisnéisicin, may

communication w
also bm@sqummjsgugegmmka'geisaie@ﬁhﬁﬂr&%ﬂﬂﬁ@d&ﬁ?&éﬂ%ﬁé&’@r‘ﬁmage&

For exhi@piklga f irst conduit. 202. The system according to
O e o e et i1 aP frimiquacn oply

C :
reduce(é BECSFUTh HSsystEsrEnent irgrooy ddditionel hissein 2he tfiesibld ra/eihangh then be
harvestedlti Thin Bardeaiesse: Sl He @ransplanted to another tissue site to replace diseased

or damaged tissue, or alternatively the harvested tissue may be transplanted to another patient.

It is also important to note that the reduced pressure delivery apparatuses described
herein may be used in conjunction with scaffold material to increase the growth and growth
rate of new tissue. The scaffold material could be placed between the tissue site and the
reduced pressure delivery apparatus, or the reduced pressure delivery apparatus could itself be
made from bioresorbable material that serves as a scaffold to new tissue growth.

It should be apparent from the foregoing that an invention having significant
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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4. The system according to claim 1, wherein: 25the first and second
conduits are part of a multi-lumen tube; the flexible wall is connected at
one end to the multi-lumen tube; and the primary flow passage is capped
at an end of the flexible wall opposite the end connected to the
multi-lumen tube. 5. The system according to claim 4 further comprising:
30a head space positioned between the capped end of the wall and the at
least one outlet of the second conduit. 6. The system according to claim 1,
wherein the second conduit is at Iggéj%ﬁially positioned within the

we digxyible wall. 7. The system according to claim 1, wherein the flexible

wall is constructed from a medical 35?rade silicone polymer. 8. The

1. Astrcarhdaes it g bV &1 Ry SIS e raR RH B R IGBHS AT &S $iRDétaiAgtment to a
tigsReaiGRMMIsEs-section. 9. The system according to claim 1, wherein

the flRiRaAmsaSlgdiayinam, lsmiRkcall Asryadinse PEpRRiSR B RS Sage and
axial Iengtha%amedﬁ?ebgﬁi‘éﬁq Hbﬁfﬂ’&mébféoc‘l]é‘?ﬁisgu?/\m@rém fifeible wall
substam.augfs ma%eavﬂa t%ﬁél’ U lyrefoergast uigndipg from at

The system 0 Fn”P ﬂg %‘f ? W passage the
obstruction ?’Hﬁ 8(/\} Qg‘t*ﬁggr{% olgh s flexible
from fL{lIly coll sm urlnumca %B%OH (t) ltlregﬁﬁrounqh tr}?

prlmary OW % dOIlCO € &()n cea Ol ar W 4
tissue site i rﬁ rseg IVF flre ieed Pre? cﬁ‘ro l%ﬁe o%p oafr‘é OWg)assage an

tissug, musg IS aﬁ{aﬁ lisstie, dermal i %%&ﬁn%@%“tﬁ‘ %? flow passage

connective fisstie, Gartl RIAR% 2R J c%}{ﬁ {1 fluid
according tq e IMISASTBPIRPPRING:& £GP ?Jé’e@lafﬂ'é 01 aRRRIE A i Aet of
be positiongd agiacenhiia PP, mAaleld Afch i SRMFMNIARH I IREEE or

pressure foHé at least one outlet of the first conduit.

. The system according to claim 1, wherein the first and second conduits are part of a multi-

lumen tube.

. The system according to claim 2, wherein the flexible wall and multi-lumen tube are co-

extruded.

. The system according to claim 1, wherein:

the first and second conduits are part of a multi-lumen tube;
the flexible wall is connected at one end to the multi-lumen tube; and
the primary flow passage is capped at an end of the flexible wall opposite the end

connected to the multi-lumen tube.

. The system according to claim 4 further comprising:

a head space positioned between the capped end of the wall and the at least one

outlet of the second conduit.

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

within the flexible wall.

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

grade silicone polymer.
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11.
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12.

13.

14.

15.
16.

17

18.

15the primary manifold to the tissue site. 14. The system according to
claim 13, wherein the secondary manifold is bioabsorbable. 15. The
system according to claim 13, wherein the secondary manifold is a felted
mat. 16. The system according to claim 13, wherein the secondary
manifold is a scaffold and is comprised of at least one material selected
from the group of polylactic acid, 20polyglycolic acid, polycaprolactone,
olyhydroxybutyrate, polyhydroxyvalerate, polydioxanone, . )
BIBTHBASTAETYSIGIg B pREFERE B SITHRMESHES B!y asiprstar in
cagids@hitasan, hydroxyapatite, calcium phosphate, calcium sulfate,
calcium carbonate, bioglass, stainless steel, titanium, tantalum, allografts,
Tandattogredtsding 7o Thensy steimracchrdify itdectaithid subhergialtheypiridran) along
aﬂ%\ﬁ/?f)%ﬁgﬁ%ji igf%pa%éqq At,8, end of 25the wall opposite an end at which
Irst con y

the firs uit is fluidly connected to the primary flow passage. 18. The

Syisie %@&ﬁ%@%i Glaimiky i%'i@éi%%b%@ﬂ%@aﬁ? @91%%@@1 RRMANGH
betweéen the capped end of the wall and the at least one outlet of the

sEBBiad SR °4 309 gegieeSsystem according to claim 1, wherein the

plurality of projections form a centrally-located djvider bifurcating the
#FanFd(ﬁ ‘bge%%amﬂnmﬂbe‘éﬁé%BfgleﬁB?%%V&e SHUEBrainG s

Cladimdr futthe paomprising: e e dedijerebrukals tuoraehiil fledtlapsing during

communjcati$n with&heegrimat%glo% &%ssraﬁcie. 521. The system according
uli

application of reduced pressure 1mary 1Iow passage. .
to raim 1 further com rising: a vatve in CdmmuRication with the

5%%’%%?&%‘6@0&%1%!@1%8@1'i‘(%)ér%ad%"tﬁgs‘ilé' 6L 10 108 eCNst GO Wected

22. The system according to claim 21, wherein the purge fluid is air.
from the group of adipose tissue, muscle tissue, neural tissue, dermal tissue, vascular

tissue, connective tissue, cartilage, tendons, and ligaments.

The system according to claim 1 further comprising a secondary manifold adapted to be
positioned adjacent the primary manifold and to communicate reduced pressure from

the primary manifold to the tissue site.
The system according to claim 13, wherein the secondary manifold is bioabsorbable.

The system according to claim 13, wherein the secondary manifold is a felted mat.
The system according to claim 13, wherein the secondary manifold is a scaffold and is
comprised of at least one material selected from the group of polylactic acid,
polyglycolic acid, polycaprolactone, polyhydroxybutyrate, polyhydroxyvalerate,
polydioxanone, polyorthoesthers, polyphosphazenes, polyurethanes, collagen,
hyaluronic acid, chitosan, hydroxyapatite, calcium phosphate, calcium sulfate, calcium

carbonate, bioglass, stainless steel, titanium, tantalum, allografts, and autografts.

. The system according to claim 1, wherein the primary flow passage is capped at an end of

the wall opposite an end at which the first conduit is fluidly connected to the primary flow
passage.
The system according to claim 17 further comprising:

a head space positioned between the capped end of the wall and the at least one

outlet of the second conduit.
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23. The system according to claim 22, wherein the purge fluid is driven
through the second 10conduit by the presence of reduced pressure at the
tissue site. 24. A reduced pressure delivery system for applying a reduced
pressure tissue treatment to a tissue site comprising: a primary manifold
having a flexible wall surrounding a primary flow passage and adapted to
be placed in proximity to the tissue site, the flexible wall 43A including a
lurality of apertures through the flexible wall and communicating with the
19. @ﬁ AH A6 PEAUR S el e S P B AL BT VR R LOP A SR T
Ipassh@edbebiiicdan sratepiahhay ihgveppdsiadity of Holitbannalsrba first
20, 1524 having at Jeast one quipL flidly, connected to the primary flow
pasgage {6 defiver reauice pressure roug% the primary flow passage,
the celtedaced pesalycasuitttep ivalitpoiaperitesyahdha psoong itowguaisage.
aving.at Jeast one outlet in proximity to the primary flow passage or the at
2L e ol in i 10
comranaigatioAwdthotheprissaign fioih passeage beahdudttiesubtedslivetyodt a
the first coWﬁgqlgﬂrgﬁpéggg&%gﬁhgﬁnear the primary flow passage or

the at least one outlet of the first conduit. 25. The system according to
22. Topafysem pserdpetiectiisn ahdvdeeemdheoritgndlaidipat of a multi-lumen

23. TiDGs R Ge NG Y RIQMIACEOr ARG SRIPUZR thereinithg figsie walecond

and multi-lumen tube are co-extruded. i )
conduit by the presence of reduced pressure at the tissue site.

24. A reduced pressure delivery system for applying a reduced pressure tissue treatment to a
tissue site comprising:
a primary manifold having a flexible wall surrounding a primary flow passage and

adapted to be placed in proximity to the tissue site, the flexible wall
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31.

27. The system according to claim 24, wherein: the first and second
conduits are part of a multi-lumen tube; the flexible wall is connected at
one end to the multi-lumen tube; and 20the primary flow passage is
capped at an end of the flexible wall opposite the end connected to the
multi-lumen tube. 28. The system according to claim 24, wherein the
second conduit is at least partially positioned within the flexible wall.

29. The system according to claim 24, wherein the flexible wall is
constructed HOH BRI YrarfEeiit ey hdledplerial &ndem
according te@tatnzétiwhereindibediexiylelwvapdssaginforced to prevent
coIIapse#lﬁder reduced pressure. 31. The sﬁxstegf accordineg ﬁ%’ec'aﬁﬁl 24

wherdir tHAHARISTER IS LR QRS IS R Sraes: Qi 4paceria

The systemhacogrdipgtdigiaififla, cihverels) the flexible wall is substantially
cylindrical along. at least rtiQn of i iallength. 33. The system
a d{(frsl & 91?11%\5?‘%,?? R E e ou%tat)ful IY c%;/rllﬁ%gd!ﬁ ﬁlee}é earV\Pé. ﬁlow

accoraing to claim erein the substantia Iy rical
subtends amparegst @6B iy nedsc&BARher s (utarahabeonding tdlokipassage, the

wherein the callylarmataiahlr etz o tHehan.Althg primary flow

passage by preventing the flexible wall from fully collapsing during
appligagernerraduidi presyurestrier g g enpimiami o thassappsy Slpw passage

The systemaerordiRgstoslaitndbrbersin dhsitissur site i conrrisadield

tissue selected from the group of adipose tissue, muscle tissue, neural
tissue. derntamaupisation with the primary flow passage or the at least one outlet of

the first conduit to purge blockages at or near the primary flow passage or

the at least one outlet of the first conduit.

The system according to claim 24, wherein the first and second conduits are part of a

multi-lumen tube.

The system according to claim 25, wherein the flexible wall and multi-lumen tube are

co-extruded.

The system according to claim 24, wherein:
the first and second conduits are part of a multi-lumen tube;
the flexible wall is connected at one end to the multi-lumen tube; and
the primary flow passage is capped at an end of the flexible wall opposite the end

connected to the multi-lumen tube.

The system according to claim 24, wherein the second conduit is at least partially

positioned within the flexible wall.

The system according to claim 24, wherein the flexible wall is constructed from a

medical grade silicone polymer.

The system according to claim 24, wherein the flexible wall is reinforced to prevent

collapse under reduced pressure.

The system according to claim 24, wherein the flexible wall is substantially rectangular

1n cross-section.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

10vascular tissue, connective tissue, cartilage, tendons, and ligaments.

36. The system according to claim 24, wherein the cellular material is a
reticulated, polyurethane foam. 37. The system according to claim 24
further comprising a secondary manifold adapted to be positioned

adjacent the primary manifold and to communicate reduced pressure

15from the primary manifold to the tissue site. 38. The system according

to claim 37, wherejn the secondary manifold js bioabsorbable. 39, T
sySEPAREBAFFRY IS 8 51 %mh&??ﬁ?%@%@&él?&%w}h&rﬁ%ﬁﬁa@‘ﬁl}é |T¥H“d“0a1
malodg atlleassy plamivacgardingataedlgtm 37, wherein the secondary

manifold is a scaffold and is comprised of at least one material selected
froﬁhdh&sgﬁmmcmﬁqﬁmylacﬂ@imc%d, 20peiyglycslicstaidapobytadraladienle wall

po%xgy?]\ M%’B? % %roxyvalerate, polydioxanone,
est

polyortho ers, p azenes, polyurethanes, collagen, hyaluronic

a%&y&%aacwqmgyaeaﬁﬁ@z@%@fap hRsRIRG: RRICYAD F?elfa{% obsiguction of

calcium carbonate, bioglass, stainless steel, titanium, tantalum, allografts,

arid RO PR 88 By SuepraLag B BRvds g%ké?ﬁ%ﬂabﬁg}iﬁgsag during
redpseehbaSTUERIIRIUS QMBI 2RAPISHME SIENGRARRLISING: a primary
manifold having a flexible wall surrounding a primary flow passage and
ad@piegsterbaqladag: ira) ptﬂz@mnymdimﬁhsme@ié&ime pa&'rmﬁ'rsedwfniiksh:b

mclqdme%a blockage gtlon member |t|oned withi é’n
TO gl( I%P Al 0S€E Psaue m Si: sue neura tlSSll er 1 ﬁsue
flow passage t exible walil including a plura y of apertures throug

flexibsta hardilsand comentivicating withltlge, peithary, flohvizassage; a
secondary manifold positioned adjacent the primary manifold and adapted
to Ebatastethadiesdiagite deieh Ahat isecsetsrgdnlanamaitsial flugaigticulated,
CoRMHRIgAIRS oMMith the primary manifold but is adapted to prevent
contact between the

The system according to claim 24 further comprising a secondary manifold adapted to
be positioned adjacent the primary manifold and to communicate reduced pressure

from the primary manifold to the tissue site.
The system according to claim 37, wherein the secondary manifold is bioabsorbable.
The system according to claim 37, wherein the secondary manifold is a felted mat.

The system according to claim 37, wherein the secondary manifold is a scaffold and is
comprised of at least one material selected from the group of polylactic acid,
polyglycolic acid, polycaprolactone, polyhydroxybutyrate, polyhydroxyvalerate,
polydioxanone, polyorthoesthers, polyphosphazenes, polyurethanes, collagen,
hyaluronic acid, chitosan, hydroxyapatite, calcium phosphate, calcium sulfate, calcium

carbonate, bioglass, stainless steel, titanium, tantalum, allografts, and autografts.

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

including a blockage prevention member positioned within the primary flow
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42.
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44.
45.
46.

primary manifold and the tissue site; a first conduit having at least one
outlet fluidly connected to the primary flow passage to deliver reduced
pressure through the primary flow passage and the plurality of apertures;
and 10a second conduit having at least one outlet in proximity to the
primary flow passage to purge blockages at or near the primary flow
passage or the at least one outlet of the first conduit. 42. The system
according to claim 41, wherein the blockage prevention member is a
plurality of PRS0l HeHB AN MUHRE ARIHALY S RS AESGHBraral v
extending 1B&xiolthe4dr indcy flow fiassag @i é3hd pemystelovapastdig to

claim, 4, serein e plockage preventionmember s acelarmateral
disposed wi Ain the primary tflow paslsage. Hﬁ.plilﬁle %’y%ltaem accor mgpo

claim 41, whenéicx the seoondaspchamicle i tnodioyorbaldidd4biidllyeommunicates
system accor(gf'ﬂ% lo claim 41 \ﬂl&%f in .thed etcégndarg ma}nifolgcitsba felte

1 rimary ma utl 1S A O prevent con tween the
mat. 2046. iyhe sysPem according to cﬁalm , wherein tlllle seconcf:ary

manifold is arsvaffolechardldsaodriorisedesitat least one material selected

from the GriRAl RRINIBCH ¢S PolHAlY Falis FCiRAVERPIAGERNSY flow
polyhydroxybutyrate, polyhydroxyvalerate, polydioxanone,

polyorthoesPeTaesioldphBRpRaDessericpIfE R R B e Polmager Ny arnagscand
acid, chitosag, Nvelexy. ifeue@Gium phosphate, calcium sulfate,

calcium 25carbonate, bioglass, stainless steel, titanium, tantalum,
a”ogpaﬁgoaﬁl'aogg%b]gawgg at least one outlet in proximity to the primary flow passage

to purge blockages at or near the primary flow passage or the at least one
outlet of the first conduit.
The system according to claim 41, wherein the blockage prevention member is a
plurality of projections disposed on an inner surface of the flexible wall and extending
into the primary flow passage.
The system according to claim 41, wherein the blockage prevention member is a
cellular material disposed within the primary flow passage.
The system according to claim 41, wherein the secondary manifold is bioabsorbable.
The system according to claim 41, wherein the secondary manifold is a felted mat.
The system according to claim 41, wherein the secondary manifold is a scaffold and is
comprised of at least one material selected from the group of polylactic acid,
polyglycolic acid, polycaprolactone, polyhydroxybutyrate, polyhydroxyvalerate,
polydioxanone, polyorthoesthers, polyphosphazenes, polyurethanes, collagen,
hyaluronic acid, chitosan, hydroxyapatite, calcium phosphate, calcium sulfate, calcium

carbonate, bioglass, stainless steel, titanium, tantalum, allografts, and autografts.
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