TI SSUE ROLL SCAFFOLDS CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application clains priority to U.S. Provisional Application Nos. 5

61/ 142, 053 and 61/142, 065, each filed on Decenmber 31, 2008. This
application also clains priority to U S. Provisional Application No.

61/ 234,692, filed on August 1BISSADRGIN SCAFFOLDS si onal Application No.
61/ 238,770, filed on Septenber 1, 2009. Each of the foregoing applications
is incorporated herein by reference in their entirety. 10BACKGROUND 1.

Field of the Invent cqoss-REFERENUE TOPRRLASEND AalicGFIONSsT el at es

generally to tissue engineering and in particular to apparatuses and
syst ens sui t al90@1}f Bhuis appication clainipritgity to Ulfe Provasiomsd dppbitatioauidels. 2.

Descrd pt Rel 15 0 i hi.ca i es.and..pr.act i ce have
chowt D HofPuRbso oy Phhoy o, ity HiRE e et S0, BB RS
augnent spiily 8BCUS. Praligond] ReplicanNOT6 1713w, dop stkee oatAdgust 18, 360Eal US. The
applications of this phenonenon are numnerous, but application of reduced

. > P
pr essur ePiexisionabAppiinatipe Noapl /Y3 & iEd died en Sememberds RORP- viashed therigragoing
treatment (. r ' . ' ommuni ty as "negative
pressur e&pﬁgé%%%? E%&lg%y?ﬁ&rﬂgﬁ%%g r%)frgreeégeﬁlrngﬁ %g‘?tgrﬁ ;" or 20 "vacuum
t herapy") provides a nunber of benefits, including faster healing and
i ncreased formation of granulation tissue. Typically, reduced pressure has
beenl%pplied to tissue through a &%Kﬁ%@w‘ﬁf ot her mani fol di ng de-vi ce.
Ti e poroys pagh.fiPsf @k Mavaiticss that --e capable of distributing reduced
pressure to the tissue and channeling fluids that are drawn fromthe
ti ssue. The p@062isThxaptesEnt epplicatiommtatgsogeat@lly tmtissua eniginssinggni av pargedbher
conmponents that facilitate 25%‘5\% at rrent.ﬂ@lgcaf old can also bcg pl aced into
a def ect ©rABPYAWELYAndiSysismme sy TSR & SCAROIGRITEI0P regiment eLYPYI- i s usual Iy
bi oabsorpabl epedcpiption D R& Athd A3¥E I N its place. [ 0004] Scaffolds for
reduced pressure tfreatnent are described in, e.g., W08/ 091521,

W07Y5092397, 00031 Chssdciudiond possiod havirshowddlal prgviding euedusad prssifé o1 ds
can be evaluated in |ight of know,ed f d healing, |nj .t 0 bod
{1 Ssues PoebEO e s Rat Brdy Bes BRAAIRR el b tedhe wise a6
heal i ng Tiadpplibaiond 8f NesPisindsieton éx@qmﬁ@so@pbnh;iiﬁaaﬁoh of Fedipeat pregsufdtigr s to

days), repair (days to weeks), and renopdeling (weeks to nonths). A hjgh
| evel of basamaltisylariysneqessipkindepsting wourdss shlds trgabment(frepuentlydefgsed & ke ear | y

phases of t:h . lj . t-h ing for
Vari ous. vrisd sSRRGN AR harRL BERSRe WA URL vk TedloBRBRs e VR oy

di f 2y entvatiyuag shepdpydy piotvidel aaumbsr ofthehefiisniasludmgdagterd Healing el inateasedst ages
of the wound_heal ing response are dependent upon the previ oas stages, with

i ncr easi ingmattYieation Hsqee.t bynierlkl rooueadaRRISHE hoe barennlied i Bisue ﬂgi’%ﬁh ps
bet ween each COIPANGM, n%ifonﬁ% §ORGN SFhe ti@%O%p c?htraﬁfsﬁ)gke%sthét%rg Sphbikbat e

normal repair,” regeneration, restor unction
distributing reduced pressure to the tissue and channeling fluids that are drawn from the tissue.

The porous pad often is incorporated into a dressing having other components that facilitate
25 treatment. A scaffold can also be placed into a defect to support tissue growth into the defect.
The scaffold is usually bioabsorbable, leaving new tissue in its place.

[0004] Scaffolds for reduced pressure treatment are described in, e.g., WO08/091521,
W007/092397, WO07/196590, WO07/106594. The adequacy of current scaffolds can be
evaluated in light of knowledge of wound healing. Injury to body tissues results in a wound

30 healing response with sequential stages of healing that include hemostasis (seconds to hours),
inflammation (hours to days), repair (days to weeks), and remodeling (weeks to months). A
high level of homology exists across most tissue types with regards to the early phases of the

wound healing process. However, the stages of healing for various tissues begin to diverge as
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for damaged tissues have focused on nmethods to support and augnent
particular steps within this healing response, especially the latter
aspects of it. To this end, gromh factors, cytokines, extracellular matrix
(ECM anal ogs, exogenous cells and various scaffol ding technol ogi es_have
been appfiinegasses rvégnnwlﬁem@imﬂfudsffdr@m tywes iof greavth fastorarcytokingsotngredanthe evel

of succe 10 ha een achi eved using this rQac e .chal | enges
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conplicate the ability to add individual exogenous factors at the proper
time andedmponget of $he keponsdor di nati on pattern. The introduction of exogenous
cell s also f AYE l e G i ' : el j :
mmuogen ci €008 sy pLiE0 AR, el R ooyl ARG 81 function,
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Tradi tional scaff Ing teéchnologi e however, rely on the 20passive influx
of endogeavebsempaptied albne oy irntimiEsatiareith hnd ammtlors Althnughcsinesleveltof sedeess

inteystitiymof the porous. scaffqld. suc t he col onization of .
endolibnotis Heet Pt Sigdtis SR et SR Bl RRed FEHRE alener is
vascul ar 48] @EBHise aEdRdiRARY ifiRichel 61 ABk cHURIAE bhd Bidiwih acordiitHinl Hedounidni t
of the scaffold, regardless of tissue type. In addition, the scaffol ds can
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[00071 it would therefore be advantageous to provide additional systens for
t he Fepampinigieing epbuisbiliyy of specialized tissues. The present invention

provi des such i RRY o . : atuses, and
nmet hods of t h[eﬁﬁpﬁ g@fﬂrl%[%cisa\%{e éng%lais%mlésoﬂcfgggo F ?-lggtcliﬁ%gﬁg n E)cfb(t))[w e active
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edges and forns a | am nate uid communi cation w e tissue |anina.
The 2&ni passize iluxodfleadogempos propemse ctokines; o witirfhatets, artsegsdls fireo ithegintenibitiand

surfaces..Jhe rolle affold |s siti.one fthint cavit he wound
and pr ovPdd& PPEYEE foz‘f’eé%‘?cgl’ {h(? Jfgﬁ) 1%%8&%@%%5?@% Wgo %)réfarﬁorla Conpri ses
a 10 manjjnokd ppae diﬂaﬁce%\?ag/ ff Sk vERURE eRehch®, FhRBWr&EdOhutFieaikuBForb B €

that is positioned in fluid comunication wth the scaffold to provide

reduced giflisiondinit of thhscaffdd frogaidliecssafitissemiope. hin addition, theseatiplgacamalsy may

al so compri.se .a drape forned. of. substanti (VA i t.ocover
t he scaf Jﬁli‘”ﬁl%mt‘ §eW’§ﬁirirtr%Fl§n\}ao ? hiRPYRNS t%&%a S%%%@ Ae{%% @%ﬁyoﬁ%?sn#gi n
t he p2duseehafiéiesSafiBrots tilisletAGumaate thaen Takow togethelthdsb eomphicdiiohsican all

Reduced @Lessure rrmfl@{f' I'i kew se be nmaintained within the wopund by cl osure
of the stspd ta lessibiar Tunstoraltissupegenerrbionstiflg Ieplaaibion ORI B SiFft e.

[0007] It would therefore be advantageous to provide additional systems for the repair

and remodeling of specialized tissues. The present invention provides such systems.



10009] In another enbodinent, a nmethod for treating a wound having a cavity
is al so disclosed and conprises positioning a scaffold | am na adj acent a
tissue lamina to forma lamnate in fluid comunication with the tissue
lam na, rolling the lamnate into a generally 20 cylindrical shape having
two end surfaces, and positioning tNEMMa&RYI d within the cavity of the

wound to provi reduced pressure to the n The t hod, further

conpri ses pos@ﬁ&dn gsyﬁteﬁgh?ﬂpﬂa&lsfﬁ @éme@v@gﬁﬁﬂﬁilﬁﬁﬁt\gﬁxe ﬁflpﬂ‘!ﬁfnﬁ& Sscaf fol d
t o providgcritkdhersin Fx‘o&'&'fetb[cﬁvé suitifeof abduelrepdirardiagarehtiofehroRgnsh and then
covering the scaffold and the manifold within the wound with a

subst antimplanjed sepeldead ineaniigld ringne embadinienaian apparatus derdesatipg e swupé wi t hi n
t he u e i i R . Lkew se
bo s nt e RGeS P SN0l s b R0 Loy ERRUREE I L St it 00 .,
t he wounghdertisapplaingiad wherei the scaffold lamifHA3 kU g&d dndrfomhy £hihfinaté @afluides, and
advantages of the illustrative enbodinents wll bhecone apparent wth
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cross-section of-a first 1llustrative e a systemfor treating a
sur f ace wowmrlchndprevidest redutted iprasburd it theavamdp bk tppaatas fuother ecdpidses a
a, cross-section of. the co site

si de-.mount e ni.f ol d; 0012]. FIG 1B i

scaf fol dnﬁlag)éﬂﬁ%‘ﬂng ﬂ_Boit?%;feCOilBil $o %S‘PFCQO%I?Q“C_G Press"f%ﬁ_@é]s Repioned §

schemat | Gnih@SSaRaGHPhe Qbaffbld RENDMdE rbdtRd Blekife RITRO MR 1aafinfarkdiht em f or
treati ng a subcutaneous wound on a patient 1ncluding a conposite scaffold

and a sideunsp (heagparaiis hutydilsol@inobd p dFipe fosnddsofsubgtmsinblyiimpepesablsect i ve
view, of the conposite s f ol.d, and . sj,de- nount.ed nif.old of EIGS. 1
g 2; * mieRaTRgRE e oaRiRlq adn Bl BT e SRURATF sFR G gh pibindin R

i 1T ustr afeliivRd gi&gﬂk REtHin the WounMSAIRM pr&Fidéd Bathe Rhnafofd! 'K @fuedVBrdBirdmaR
patient including a conposite scaffold and an end-nounted nmanifol d;

15[ 0d16]likemise s mainigingd yeifhin the wowsldysdesureef the seft fisiyes and skingyarahd ve

enbodi f . r treating a subcutaneous would on a patient
i ncl udrﬁ‘é)&%n%cogng@ls{clsa%lgmgﬁgffol d and an end-nounted mani f ol d; [ 0017]

FIG 6 is a s0be9fehiatothpeempadiments a wiethnd fof trtdimhgonpasi Kavipcaddvith ¢ dlsgd t he
end- m)un%ed mani fold of FIGS. 4 and 5; and 2%_0018] FIG 7.is a schematic
vi ew of &sqlosgil and semnpiates positiening 3scaffrld dapmupa adiasrahA tissie lamina to form a

laminate in fluid communication with the tissue lamina, rolling the laminate into a generally
20  cylindrical shape having two end surfaces, and positioning the scaffold within the cavity of the

wound to provide reduced pressure to the wound. The method further comprises positioning a

manifold in fluid communication with the scaffold to provide reduced pressure to the scaffold

lamina and the wound, and then covering the scaffold and the manifold within the wound with

a substantially impermeable material to maintain the reduced pressure within the wound when
25  provided by the manifold. Reduced pressure may likewise be maintained within the wound by

closure of the soft tissues and skin over the wound or application site.

[0010] Other objects, features, and advantages of the illustrative embodiments will

become apparent with reference to the drawings and detailed description that follow.



FIGS. | A and 4. DETAILED DESCRI PTION [0019] In the foll ow ng detailed
description of the illustrative enbodi nents, reference is nade to the
acconpanyi ng drawi ngs that forma part hereof. These enbodi nents are

described in sufficient detail to enable those skilled in the art to
practice the invention, BRIEF BESERIDRHONOBJHE RRAWINGS enbodi nents may be

ilized d ical | hani cal , ..€l ical .. hem cal
changes. may. bISTMKERG ERlsF SRR Pry-FEGHT HERLy Pl ERiufBil o™ =

i nvent i ogysteh f@ttating @ baifAcevadund @eSRdiENt iheluingalcenipBsitescaRbld 26 aisidet he art
to practice the enbodi nents described herein, the description my omt

certain Moustedarandieldinown to those skilled in the art. The fol | ow ng

L7 27, o IS Rt il LS LS By s p e

appended FoGai Axs. 100201 The term "reduced pressure" as used herein
ressure less than the a pressure at i ssue

generally refers nmbi ent a
site that is E@lﬁ[ﬁ@-&o 15 @ SSRCTRRYIG Grassrssatign Oﬁ%ﬁeﬁ%ﬂ;f lrfleggaég@ eﬂh"é@‘é’&l@‘é%d

pressur e wirdd, f&%réaﬁﬁ??/%ﬁﬁﬂtatnggudﬂgggﬁghg{s dtiel{ i?léﬁlaiglg alaéé)g’g&t%ﬁ@séaﬁ%}]y X lg£nt 1's

| ocated. Alternativel the re ure may an a ostatic
pr essur esidssomingtdedanifdldy 15 ti ssue at the tissue site. Al though the terns

"vacyum' and " i ressure.! may be used to _descrihe th ressure

appl 10 to « nIUIE EE L RiaSehethic, B s tnF Mot PEtisspipad i SA1THE PR A8 ¢ e
may he sihfhid aamifold SOFTES handbhe pressure nornmal |y associated with a
conpl ete vacuum Reduced pressure may initially generate fluid flowin the

area of the t{MH8EFEp14is asshematidgrassesseiaon of gthad slluserativoembodimentéfasue site
approach th .red reduced nressur.e,. .the. flow 20 S i de, and the
Etuced ru BrdRaLE R et B o b0 b B R R R A B o

pr essur enfludtedndiefori;:n are gauge pressures. Simlarly, references to
increases in reduced pressure typically refer to a decrease in absolute

presbre, whi [W1gEEKs a8 schepiies-sseidesefratopyth ilkustptive epbedipgntpf a
1T ustr ottt Bt BbeRabBourifAd bn GipafEds iudifl elposify RfoiEnd o | 7S

reduced pndeasuntedaianéfold;ssue site in the body of a patient to repair a
defect. As us herein the term"defect” referg to a tissue_sjte in need of
tissue repair f‘ﬂ'r”bﬁf ithig.a se ?m@;@aﬁﬁqsgcufvﬁ@leafepgae cREpopite sealipdirddicindas a

| acerati nfel nhddSloRi HFIGR, BYRA 5050@n ul cer. A defect may al so be an

i nduced defect such as an incision or puncture made by a surgeon in

ot heRWi se heal@$] FiG sl afsocherhite ypewpdadidéontuol Kystgn fdrah¢ systmesioswrgin, such
as in 30 ﬁgﬁﬁptic Eurgery). Exanpl es of tissue sites that may be bul ked by
inplantaf 6§m5%'apparatus according to the invention include, but are
not limted to, the breasts, buttocks, neck and face (e.g., the lips, chin
or cheeks). For exanple, FIG | A shows a surface wound 102 havi ng an
opening in the epiderms 104 extending into the derms 106 and formng a
cavity. The surface wound may extend to different depths including into

t he subcut aneous tissue (not shown) below the derm s 106. Referring to FIG
2, a reduced-pressure system 200 is showmn with another exanple of a wound.
The wound in FIG 2 is a subcutaneous wound 202 havi ng an inci sional
opening in the epiderms 104 extending through the derms 106 into a cavity




5 wthin the subcutaneous tissue 208. The reduced-pressure system 200 is
ot herwi se substantially simlar to the reduced-pressure systemof FIG 1
and, as such, utilizes the same reference nunerals used in FIG 1 for the
same conponents. [0022] Referring back to FIG 1 with reference to
FIG 2 as well, the reduced- p%&@ﬁg)ﬁm%npri ses a dressing

assenbly 110 \.td Qpe ver e, surface. wound .202 and .

reduced- pres s@ﬁgé]sfg 3&% gol)%ﬁng @)%}alber%o({ﬁ%p 18n6(1) t Fqleecf li} 3%5?%5 F 8@%’ églén etnE[)S’ {ergeerence
dr essi ndis agslendihg atddinpabtngsdtaivigs H00 fdrkl 4 pat haedp rihesasembaiimests are 114
having a_ filter not.s%own contained within the canister 114 that is

coupl ed qescrirediip (S%%'lﬁﬁ}hd% foenaplerthoserkilled du thedrigpdsadtice thegpyetionaand i ig o
condu t ntfrsobdGn G ifboditrtmA) BOutiffcl !l thift RN SERAN nilchihit e

reduced pressure dressing via a second condui and & condurt
connect oglectiiéal, ahidehemivab tlangdsdmayrby made dhofht departing Swnythierspirivior sa@ipk ef theon

nmenber, to fjlt or. hol d, exudat es and her fluids renoved fromthe
Cur Tace e §p Pk Gl Esc e o crable Base tledtn 15 Rrasaiee the

reduced- QREROMERs AFSEd AdréintiR deBirBUOANLSS duflit Corfis infSHnRutiBRRAbWA tShokCt ur e
[ 0023] As used herein, the term "coupled"” "i ncludes direct coupling or

i ndi r ectskdéadph ithrprt i ‘Bhesfopawatgdetdijed clescription tis thereformu pdtad be ddkeo ivadioniias ses
t t t.hat ti it h th i.rt f
caonthr T BB HemeoRs 1Bk teRni RS iR o7 O Hpedgfaiy' S o
the term " coupbgel TiBrrh MFdIUER] KBS LAk usdBRdn igeMdrally REGH® a pREsué ReS r'i cal

coupling. Fluid coupling means that fluid is in commnication with the
desi gnatthan fhgrambient preseure iabmssup 6 it Frheingrsabisried tatsamenty Innoost caseher

conpri ses. | Sk Lon ni fal 20 2 t 0 . Lt e
open ng. Bis el piolre S TR B it RpR R S5 R AT BEEE B!
di st ri buitefatively, ftled @ddedd gressuiiriabelcsLiting & dydosiate prshiea egbliatel evith ape
122 within the cavity, of surface wound 102. The drape 122 incl udg‘?swaﬁrad‘é

3

aperiour etisspiatithe BeRyR sith Alhoueh the iams { VaCHHME GNG r NeRAY VR RICEHE By
apert NS ( . 07 PT OV
rani £ of (LS ik RS BIIE b e SEONM, BRMHAL il bR, BeShiaERR

ext ends treyigmificdntly e ithvet the pressiré aomedlyi asgpoidted Wwith awoimptste wveunoh. 102 t hat
i ncl udes_ap adhesi ve or  handi ng agent. (not.shown) tao secure the drape 122
o the MRANH PR s i BELHPeheES BB, TRe Five of e ot Surfss B62. 1 - one
enbodi nﬁﬁtdrosttzﬂﬁ gﬁé@glﬁﬁ' H&ufll (RPASKE gﬁ@ aﬁﬁ@a&ﬁ%@ﬁl‘% dbééeIRYudRd piSRtke! BeBoQyi de a

seal betvieen the epiderms 104 and the drape 122 to nmaintain reduced

pr esXur emay subisives 4rel therdduced pressude 0Ren maintaidh dinlesstoduirwisatindicaterh aklukay er
(not sho such_ as,. for exanple, a hydgogel, or .other nateri al. e

(i Sposed BETRHER THENSIP AL SDR° QHIOPHE. SH LY el (g rted
Substi t ufrgssh tybfe8llP RFér 169 dRERA ihiaBSHlRe prdiSurdtWBiH IR reast OB 28ductd Bredinpe
122 may " De any material that provides a pneumatic or fluid seal. The drape
122 may, typigallesedensb an itsseasn in appehrtepisbiror seni - per meabl e, el astoneric
material. "El ic hayin h . es | ast r., and
general ly ref rﬁ%ﬂ{%&fgnbn&@ﬂélsbﬁ%g{lg}?afﬁfﬁgfu%ﬁé%verelﬁoﬁﬂ Fllﬁkog%pr%{gcgcrl-ti es.
Mor €255 pegredsufeadyktém 1MWSfor epEl$ing Fedeld pressiet angadsuebitd mtths badyesl Lpatichiao 100%

and a significant anmount of resilience. The resilience of a material |
repair a defect. As used herein the term “defect” refers to a tissue site in need of tissue repair

or bulking. For example, the defect may be a wound such as a laceration, an incision, a burn
or an ulcer. A defect may also be an induced defect such as an incision or puncture made by a
surgeon in otherwise healthy tissue for the purposes of bulking the tissue (e.g., such as in

30 cosmetic surgery). Examples of tissue sites that may be bulked by implantation of an
apparatus according to the invention include, but are not limited to, the breasts, buttocks, neck
and face (e.g., the lips, chin or cheeks). For example, FIG. 1A shows a surface wound 102

having an opening in the epidermis 104 extending into the dermis 106 and forming a cavity.
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10refers to the material's ability to recover froman el astic deformation.
Exanpl es of elastoners may include, but are not |imted to, natural
rubbers, polyisoprene, styrene butadi ene rubber, chloroprene rubber,

pol ybut adi ene, nitrile rubber, butyl rubber, ethylene propyl ene rubber,

et hyl eneThe spifdce m@udd exay extemd e diffecduit depbuincbdatgadtopbé yaichianess, tissue (not

lysul fid b ly. hane, . EVA fil - pal yest er, il i .
Speo 11 coenaniras e gl dChnRERmamio b, ua SHRRTAFSh Bt agDls iR
Tegadenn{jth afsB@Coxatipls & a Al aRR Wddndag FYGi Eis%rs%B@utﬁﬁ%hs ARduRNe0ANAInAD e

from Avery Denni son, or an incise drape. | The dreccing accerribly 110
further ammgisionelopeningripdld epadermas T extar@mgybriugh dheedermis Hlbrintorrecayityi ty of
surfagce 1 in fluid c Lcation. with the manpfel d, 120 for applying
Feducoa ST et ot PR e R Pt SR 2O R Mher ov e & 20

st ruct ur sutkahatiglyxivilhNg thé fedgtcdpriassate $ylseeaiief MG, hiand ! S3euéld \utiliYestthe bdige
surface wgund 102. The caonposite scaffold 130 may be partially or fully in
cont act Yeferanaepwmessls usedigiblG. bforthesame qomrongisnd 102 being treated. Wen

t he conposite f : .S BT C 1 t 1

wound 102, t h@g%]n%g%?rt“?%@g?? 3les li‘ggﬂ%ffx‘%p%%’iﬂgﬁ ?@% 5"%}185’*? E&Fﬁ"ﬁ‘ f’{e e Voi d
of the ssysteac00onmelistO2 drebhiag assembly 1 ) switidnod dvdr3be smatacbevoany 162 z@d a
shap or thickness 25dep ing on,a variety of factors, such as t type
of 1t Feat FROHEECBRPISYS WC@@&J%&@Y{&EW TedbeRderenthredp e %PSS_&I}%@S&%@WU?% the
surface youadehP200 further %&9&%%1; a bihiQee 14 ﬁd‘éfifﬁg[ %g![té%ging{gri’iiegftl?gd;ﬁtainémithin

distribution manifold 120 i's a foam materi a r educed

pr essur ethecanikter thibasistceugledfrf Hiid coBPnmneitivh svithalie teducdd-prassustisouareel Round

102 when_the distrij i on nifold 120 is.in contact w or .near the
cormos: t ¥2dGo0t | I aAntd 17 ikt i spm i BEon Mithehe g tRSmmetie or
hydr ophi fie§sind N 00Vi8 aR@Ebridl dEh8hih 91 ExRIPESduit REnrkbcir 11 YUTHhO BardiBY {10! HaylEd 1S
an open-cel |, reticul ated pol yurethane foam such as G anuFoan(r) dressing
avai }abl @ flpidorsekyginor eolxshion pramber.rie filtef ordznld mxudatris@nd pehen duids semoedex anpl e

in which I.SEr i i fol i gr il erial,
the di ot FBURE Btk SHHBRI0TEB! SR Sreliab . FE Ry TP P Eey - FreBi e e
conposi t sous@al RakélintaiRatad thtd Beingdvdugingfstrubi@resur f ace wound 102, while
continuing to provide reduced pressure tgo the conposite _scaffold 130 as a

mani fol d The UBO2RE Ag uprddisasin; the tesm ‘cpuplad sineludes dissct petmling og iIngdigclyr aw f 1 ui d
f I f I
o oki g Eplifp CRlEbsa obIGIE THE LB C UGS dRnBimBARL 6 ¢ o Uoipeflte”

al cokbl , thapan-costiduohoavithsme AnathenbyAviGue Yhedch fod dr compbnests beigg domiddeldne f r om
Ki netic ncepts, lnpc. of San Antonio, Texas. O her. hydrophilic f.ogns may

i ncl ude 1 5@@31@}&&%0? FigleFigh) 5P e tergy WQPPIF%aWﬁYP}’?;{derféﬁméa%ﬂinb? R ophi 1 c
char act efefhdICér diEid _%0@9%9 malcsuﬁlﬁgyﬁeénb Atat FRYEs R EImILEREGSh Rith aRAL €d
to provide hydrophilicity. I0[0028] Referring to FIG 2, the

r educed- gesemstedepagy st meat?@B. f urt her conprises a fl ange

[0024] The dressing assembly 110 further comprises a distribution manifold 120

25  adapted to be positioned at the opening of the surface wound 102, and a drape 122 adapted to
cover the distribution manifold 120 to maintain reduced pressure beneath the drape 122 within
the cavity of surface wound 102. The drape 122 includes an aperture 124 through which the
conduit connector 119 extends to provide fluid communication between the second conduit
118 and the distribution manifold 120. The drape 122 also includes a periphery portion 126

30  that extends beyond the perimeter of the opening of the surface wound 102 that includes an
adhesive or bonding agent (not shown) to secure the drape 122 to the healthy tissue adjacent
the opening of the surface wound 102. In one embodiment, the adhesive disposed on the

drape 122 may be used to provide a seal between the epidermis 104 and the drape 122 to
6



portion 219 of the conduit connector 119 positioned between the drape 122
and the epiderms 104 and a third conduit 218 supported by the flange
portion 219 and extending therefrominto the cavity of the subcutaneous
wound 202. The reduced-pressure system 200 further conprises a distribution
mani f ol dmaiein reduetdpressup withinghe isface migund 1¢dnkeanother embodimgnt, Beseal dayisr r d

conduit 218., The di,stribution mnifaold 2 IS Su nt.i al. { {1 t he
GPetr! bufbshokaR shre tod g maple & [I]X‘im%eg oF Blhek Faliah b0 Pelipbod] WBin b 1
mat er i al rap 822 &l hekpidameis 1104 keadgeieny e0subktitiicopthiisedlingprogaies aflthow ng
use of the dressing assenbly 210. Suitable bioresorbable materials may

i ncl ude, adiesib®ut linitation, a pol yneric blend of polylactic acid (PLA) and
pol ygd ycol ic i i | . i A ut

Dol Yati on, (0281 EE o TRPwAP b RY bivcplaPch fRYidR: £ Bop AR mud JaaP

di stri buThodrapabt2Z mhyg, B82Example fugranlimpeserable @asemi-peaidabledeldgomaseunaterial.

cel | -groyﬁh, or .g scaffold materi al, n%éqb? used in conjuynction with the

di st ri butFI8HOMEHS FaFaRs Hoping Shqprgperties AfeAn claiieiteth ande ety JP§TS 19 apolMiCance
or str ucﬁﬁfeﬁaﬂ'ﬁ%ag %@J&P—ﬁk@n@r@kr’cfé@pwg spdfiAN P Whbst QfasfoRlerShaVe el SHphBd 0N Of
ti ssue, such as a three-dinensional porous structure that provides a

t enpl at eratasrgreatdrithgy WCH and g sighificsntramaumeofaesitiphaes Tok restbdricolofa matesial al s

e oo GRS s REGBE iy BLEF na Si &BBYCE BRI
FIG 3, hAgifkAROBtlee fctainhieddto L@ PRBbérS Sl Assrénd, BtyRine bufidite SulibRr,as,

for exanple, adipose tissue sandw ched together with a strip of scaffold
mat er i al ¢hlproprene subbes pobybutadiang, nigile arben bybd rybbey oftatensprammiene rubber,
respectiyel form ng.a | am nat " ! be
For led 1| HEgene pRTRPGnt BRRAREE AP umini et ROhIRE b BuIRE RS, 0P,

rolled i p@lkﬁk@t}iah@, BEOA0s| t@pslgadtérphst siBének.. Specifidexanipl@rofarapentatexdals i on
138, and the other end portion rol Led outside_the cor osite scaff%l d 130,
i . e. 15t hinchyle esHigrnef@rpolYlilsaadesn. draps, ¥k FallOrare Thacrybia frape quenasions 132

are in f%%lgblngﬁggg%ta]?% 't&ilﬂﬁciié;gxfa?&es of the tissue lamna 134. In

one enbodi nent [ am na S relatively thin and best suited
for mai nt ai ni [(@26hThydeksihg hgsemblyt HO fuitbawempaiststacohdgbsiie saaffoldiidD af t er

being transferred to the cavjties of t wounds 102, 202. In ot her

enbodi mePRSItiqed vty %w_aw%# %f%iwovgy 08 @tfﬂvfi pgmiipiceton wihdhEmaRfold o

only mai 'Pi(ﬁfo'? %ﬂ?ﬁ%\f&ﬂ@eh Pie)ésd}é td 18 c&*«iﬁféﬁhé QFERR wodthd 109 lan@tSrovidespands
ue lanmna I34 as I a fol d

the tiss he tissue na 134 grows into the 'scaf

| ami 2 18Ructure fegsomgtingithegrowth cfitidsusuvikhinhd @vity of the sorfa¢e wewndof02t Hde
wounds 102, 202. | | d be under st that the .conposite sc ol d 130 or
[ nat e8RS gea%eIS | EArE B REGY G AP AP Bt St DEREY BRI Ot PE AT ERuc od
Pr essur ewdia®l 02 Beileirded. Wheh &id @thpoitd SAFBRL 130N iREshtavt with thé Wallybi e
native fluids fromthe cavities of the wounds 102, 202 or with other fluids

as descr e oundy1 42 thecaropgsita seaftnld WQ may partialls e llHaththei veidrofithe 7.

[ 0030] Wien the ¢ site scaffol d B S_positioned hn t o= WA of the
bur e aETeh Mpese TBESTREe TR st | E AL RE ph §E6. shid, BF s

comedi Caégdeftingiohh viabietyestoegoRf suches gralhoblirdatfitmdeingdmpleiesal orfapel above
and shown by arrows 139 in FIGS. IA and 3. The scaffold lamna 132 is

pr ef er abhgtuisi aadisize b fs @vER QL ts sgtfaee wpund K. absorbed as the tissue in 15
the cavity of u . j j 4 i i vo
to fi11 the clloRf) BLAREHENEERtISLRRE OBobrRaUEmAT A D if s Ml al
roll ed i tHaodistiiputes z&luaedipebapetd the tombodite spafifdld 480 ynd tie cavity of the saidadet y of
t he surface wound 102 and .t he subc,yt(?neo_us wound 2%2. )
wound 102 when the distribution manifold 120 is in contact with or near the composite
30  scaffold 130. The foam material may be either hydrophobic or hydrophilic. In one non-
limiting example, the distribution manifold 120 is an open-cell, reticulated polyurethane foam
such as GranuFoam® dressing available from Kinetic Concepts, Inc. of San Antonio, Texas.

In the example in which the distribution manifold 120 is made from a hydrophilic material, the

7



[0031] The tissue |lamna 134 according to the invention may be any type of
tissue desired for inplantation, such as adi pose tissue. In certain

enbodi ments, the tissue of the 20tissue lamna 134 is the sane type of
tissue that surrounds a defect (e.g., wound) site. The tissue |l amna 134

may be a¢i]§tbi§méﬁrt manifaldd2@pkso ]fbmﬁ@gs’ efwick iflyi evayy from yhaeonapasite seadfolb Wi at ed
; . . ot ; ey :
i, P LR R AL Ropdl M2 BRYE TR S SR bl Ribled bl O 14E

shaped t@nipdsit@scacfold B0chs|aanihnmifold. 3Phe Witkees prapeitied dfahe aispidation niahifoldi 199ue
| am na 134 nay_ be conposed of raw | igoaspi rate or cells 25separated from

the |i podapithed gway from theeayy of ke surkareiweBRal Bacapsiary oW Pthes &Vigking ol d
| ami ha .tJ i i j I th
coll &1 e RS sl baRR SRR SRR P Rl RIc R Fodch S oh oHIE "
under goes \hao@a%uéﬁrakd@adriesning onrilatde fiveuK aretiz &onoaptd, nd. bé Sarmd etonfo, Fesdst

ti o ti,cul , fluid fl th the ti t abol i
b ) - ol Rk THS Bt e g ek GHE Bt e DA TS aERaES, | Cor
the surrgoung mr&ﬂrﬂmaka&&isﬁ&%nbmpf g?&%ﬁﬁbﬂié foaHR thak HHPe béelnttfeqteﬁlo%ﬁ?d

only maintains the viability of ce Inthe tissue amna 134, but also
pr onot estopreNidd kydmoplohcityt. the cells and bul king a tissue defect such as the

surface woun ) . 0 eferring to Fl 4 third.
ot ve 0 Refeminedp FIS Bttt SyEnantsnirisaiisry fgpes
reduced Rir86SUILoRhe BorduBtTdansutdrel 19hobifliendsbiwedn he Bedpeanb ah tHe@Paiekmishe
surface wound 102 is shown and conprises the sane conponents as the

r educed- PMeand @rthird gendaih 21@Gupportaddy the Hangerndiriéen 2P ayl expandingstherefem into
nunbers. ferri El t - 400 f
agpl yi ?\gth?g%iﬁ{é'edﬂ%er ge‘%g‘ﬁtra ge(fug W%gﬁgﬁ%‘cﬁgﬁeggge?g ﬁ%ﬁsﬁ}aﬁe%%h}e%&z%&% and o

conpr i sesniptBesadBiribatipn renifsldaR Otthedly edusled tothe sonthit @yiséeon XQ0/ia theFl G 2
as indicated by the reference nunbers. The reduced-pressure systens 300 and

400 B e BB soadt 28 yherlstabytiongganifpdd 330 issppstaniglly sunias do ﬂ’reééﬁél%‘ﬂti%l Y,

ot her t : frf-ol i -
oyst ems B05G 45T LCEF SuPRLRAARAT it DR ol miiffiale Y B8 BoPEESIUDE ey,
each onerenfovediroin d paticndesody fdilstvirighist iob therdaessingladsedly ab@l Suitabbposi t e

caf fol d ,330. 034] T ite, ffald 330 al so. [ f.fol d
o 3 BT R v SRR PSR
be roll e@L'éxgtag? gggggéaﬁé hold @GA&FT%%@A%&%@EM& n&lgbod\r% ihQufid, Gitfut The rol led

| am nate 3 s an externa ortion 337°and an 15 internal end
por t30on 138Batiint holycarbenatesnpalsiunmrates fahd cabraldGonésn Thei distabritoni memifold B2hever ,

the distribut] ifold.320.is fluijdl | ed.tq the.scaffol d lLanina 332
bt the: iRl i s BRI ey cttkardbufios £abR mend B0k SeRd than
at the eg@fmcObn Wil tBEAEIBUHoh AEWTNAIDB 1o pRndIE BdIf-Slovth AA RaffSd3s has

sufficient porosity to fluidly comunicate the reduced pressure to
substance or structure used to enhance or promote the growth of cells or formation of tissue,

such as a three-dimensional porous structure that provides a template for cell growth.

25  Tllustrative examples of scaffold materials include calcium phosphate, collagen, PLA/PGA,
coral hydroxy apatites, carbonates, or processed allograft materials.

[0029] Referring to FIG. 3, the composite scaffold 130 comprises a strip of tissue such

as, for example, adipose tissue sandwiched together with a strip of scaffold material, i.e., a
tissue lamina 134 and a scaffold lamina 132, respectively, forming a laminate 136. The

30 laminate 136 may then be rolled into a generally cylindrical shape as shown with one end
portion rolled inside the composite scaffold 130, i.e., the internal end portion 138, and the
other end portion rolled outside the composite scaffold 130, i.e., the external end portion 137.

The surfaces of the scaffold lamina 132 are in fluid communication with the surfaces of the
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substantially the full length of the tissue |amna 334. The scaffold | am na
332 may have a 20 porosity that increases toward the inside of the
conposite scaffold 330 to create a reduced-pressure gradient within the
conposite scaffold 330. Qtherwi se, the scaffold | amna 332 is substantlally

simlar twuelkeisesi4 onng grbrdimed, thegreRolHaminsnisadds relatively they anddmet | |
Coupl ed Taef o Spaielpile BE il hekitne g DCARG ehafleriicthd Gurste gﬂt he

conposi t® tB@@efvﬁt@ds@fﬂ&Ow&mdﬁ&QQﬂdiedn Bﬁothh(ﬂnﬁ)odlmeﬁtj‘lhs seaffobdllamdnd ] 3iswever ,
the conposite scaffold 330 is oriented the cavities, of _.the unds
102, 202re&tiuplyihigkersadhatdat ol rﬁ%zrltaasa ﬁ‘ 5@1%@8%5%#@%&?#3%%0 is

It augri eg)ag&srtﬁé abdu¥ 188RAGH4 40 Sl rb\p§1rﬁ@ﬂférsc£%1d %ﬁlﬁﬁﬁ% ctuar.
nme structure armorientation o t |s istribution mani fold 320 and

conposi tiecesihg ol 1386 andipulkevibletin ¢he cslulttee df therwainfl$ £022021t iftﬁéeuldfbev\ou nds
such as, for e I a surfac bcut aneo Wou an 30| SI onal
cut thr o\ﬁ‘éﬁ (H;é(ﬁggtl tgée?‘?ﬁ’gositﬁﬁcagwgé llieg ag ﬁ%may be treatf%ﬁ@g 4 OI’% l? fhg to
FIG 7, &hge hdlieassh eaﬁéeﬂtgresstneqfrﬁa@yo BotRs BRI to Zﬁkopatﬁﬁpanda&dn 480 with

(coIIectlver, the "systens") further conprise a pressure sensor 140
oper abl ynasiya fliidsdbr herdawitice @6&1@ vaczmdm 192, 203 or withwahen fluidste descaibed below
pres re. beln (ﬁg ¢ to the ‘r{%m E?(lgdf 120, 220, 320, and 420

(col ctﬁ“\/cg C? W |sfySﬁeﬁlsShf H ystens further include a control unit

145 el ectri ca[ohsopwmae«:lieeanﬁpbsﬁ@a;aﬁbﬁsmle pé&fied id it @iy bhthersadhaed
pressure source 112. The pressure sensor 140 nmeasures the reduced pressure

wi t hi n t weurdal(%3as dgsoribed apeien the mapfold 420 {dp ﬂp@&mwycatmém%@ sd&es)ofand
| bkpod
ot her Dot PEAF fagtife | 3ELs JRGRRERN. ARCAHR by ibuis 008 FHIET Akbdarged of

cont rol wafﬂﬂd]ldiﬁmMiBth p&@rhbiy dioablerbatde ambak suclemlm be abslmelvmlms tlmimge appl i ed
ssur.e sour 12 t hroug econd conduj t to the

b d d
i To1 e Ginie Pt aiinop et 62 BRL R P aahe SO 0P iR B Y- o
supply 120 iddidskd 36058 Yl @(ﬂn}g&ltte RErREE Wmﬁ? B Hiifeqddid aylgelze ah@ @ﬁéﬂ% t§ ANy t

152 and operatively connected to the control unit 1014 The fluid supply
150 may peatislbetie fill thetawyrofghowrfacandind 102aid thy sdsgmtﬂnsousowuml XR2af f ol ds

130 and 330 ectivel t.he ~scaffplds”) for the wounds

o thout 11 ni ¢ BOPBRTR S larife £ 3F ForBnb i the kyentit wRY H SRy b of B8
cell-gr 0&@sﬂe&f&%ﬂalaﬂ{htﬁﬁed%h a§9d1b6§e'tﬁ§ﬁé qR ckitah @mbeainRinRe theciiend Sfthé Y
active agents. The systens further conprise a first valve 154 positioned in

t he 3bur tssue tmeiog 134.52he sarawipe of tisshe thaf swraynds de@ctt(lae:r, avaundhigite. Hhed a

second 15val econd _cond educed
o eosur e Rt 13 R b RIS AR e SRR DR IR b DB Rl Ged B e
fourth candyidm i pépillaticite pltipdtaie célls)vvn%rtaledwp&cb mee&swﬁmlﬂawmmont roI

unit 145 is operatively connected to the first and_second val ves 154, 156

t o cont r $IORIiEs dsphstaatiplly intech glicecrf tispuesthatris shaped &t fita ﬁﬁaéfOM lgmian 32 11 d

supply 1 Lcular

horapy BeriLORATRhIAE e fe Iaifn T8l i B8 cBod AN RA BesbiRRREYCT

del idfker sdperatddofiin shedl$poamslttat ed above, but may al so deI iver al r to the
i fol heal f I f th

\Arrglrjllndg ds to R)O%m ’tl"l(aae ﬂS clo?n%n?nqgatlog%letvxlletegtthee nqgnailfoqg ?a?nigg 155‘ gns 1I:hte%sgue the

lamina 134 composed of adipose tissue allows the cells in the adipose tissue to remain viable

while the introduced tissue undergoes neovascularization (or revascularization in the case of
graft tissue). In particular, fluid flow through the tissue removes metabolic waste products

30  from the tissue and draws nutrients such as oxygen from the surrounding tissue into the
introduced tissue. Thus, fluid flow not only maintains the viability of cells in the tissue lamina
134, but also promotes proliferation of the cells and bulking a tissue defect such as the surface
wound 102.



10036; In the enbodinent illustrated in FIG 7, the reduced-pressure source
112 is an electrically-driven vacuum punp. In another inplenentation, the
reduced- pressure source 112 may i nstead be a manual | y-actuated or
rranually-chartlg“%céi Eug}iﬁt hat does not require electrical 25 power. The

r educed- pr essI#083kBareréngtoFI0n 41 atherd idystiat vaiemberdiment afyaredusied peebgered
pressure alternativel,y a wal uction. per uch as. those avail abl e
P hospt AR 30 os ARRSIT NS BradiBit 4 BT 1REnRE bl Blel W6l 12
may be hauifed waihdil 02 BYshusadnd Bomphisdsied sadit dinifonantt asitheeedueepiddhige
treatnment unit (not shown), which may al so contain sensors, processing

units, asakem i 0binddGCol @s indicaied by e refbreaeanumbsrs.Relerring to FilGy S aiones,  and
30 ; ¢ L . ) _
o easnr o R PEM AERRe el WU OF hodifiE rhhREEplatr SRR el Bllels MRS i
shown) nehoweandicoppsiset the sane o@aportch® as dituedubedrpeasurcesysiomr200 il FAGt Das

determ ne .a squrc ressure generated. by .the reduced- ssure. source 112.
The sensB"rd“mfa é’éﬁ%{oﬁg‘?@é@e‘l -t _rEg)‘?‘ﬁ%FlmreSé’t‘ﬁetsyslt%S 5{%@@«%@9 ¥Brs and
contr ol Sgifinf; g%ae%aslﬁé §§%1'érs§stérﬂ§tl 00 SndR00, YEpESivEY, biler thes! HieGHam ARSHHTe

18l
source 112. [00 used herein, the term "nmanifold" refers to a
subst anceomposge seasfoldse Thsatducsd presvird epsteros 38480 compdsa adiessigg asselublyd

pressure livering fluids to r.r.e i ng,.fl.uids 5 f. ti ssue site.
et o b i iSbae ey Fish e B vBienirdusesnditbuieh Pkt s ar e

i nt er conggepsde bauffol@ssye distribution of fluids provided to and renoved
fromthe area of tissue around the manifold. Exanples of manifolds may

i ncl ude, wi t hEM@84] The ecnpasie sepdipld 330 albarcorhprisss gseaftald famine B 23rand stissue anged
to form I f ) en-cel | f f ti ssue
col l ecti %nhlgx\é ?r%@tﬂ?tﬁéagﬁh ;i',aamigné}e?%n\gﬁi?%%%g%}%gbte r&?\% lﬁlgoea %ernegaifr}r’]ecyﬁgdri?%a | ude
10f | ow célapaas showh idIGl b.eThelasedilghinar 336 al®dHat ah dstealleddy®irtionS¥7 and an

according to the invention is provided below [0038] The term "scaffold" as
used! her Btginglepd partion 338 svithin Hiecomposits yeatipldr10a An thizembedigient, howevgshe or

def ect téiﬁ@&ifbﬂﬁ&&’hu‘iﬁﬁfolg ﬁbrigggﬁdﬁog b ¥hefs%5ﬁ6lﬁ€fa1£_{n9%§_aPIhel%ﬁigﬁal@Hd’/ or the

formati on of tissue. sca often a three dinensional porous
st ruct ur portidh @3’ cbtht ebuiposite staffieldi3f0 usthel thad it the edges df thietshaffald laninpB82.ed of

Ut eqr i LR SRR 12 e S icient Biromp to Ty SRRERMICHeARE EeeR Biessie foake
nn rhar agdeiahedily the Al RofBastihdtSubantths 8541 i dchfedld ihRrRYED dfiendBat riv A

rnani fnld ran _
20  porosity that increases toward the inside of the composite scaffold 330 to create a reduced-

pressure gradient within the composite scaffold 330. Otherwise, the scaffold lamina 332 is
substantially similar to the scaffold lamina 132. When the composite scaffold 330 is
positioned in either type of wound 102, 202, the manifold 320 is fluidly coupled to the third
conduit 218 for distributing reduced pressure to the composite scaffold 330 as described
25 above. In this embodiment, however, the composite scaffold 330 is oriented within the
cavities of the wounds 102, 202 such that the longitudinal axis of the composite scaffold 330 is
aligned generally parallel with the epidermis 104 rather than perpendicular. The structure and
orientation of this distribution manifold 320 and composite scaffold 330 may be better suited
for different types of wounds such as, for example, a surface or subcutaneous wound with an
30 incisional cut through the epidermis 104 and the dermis 106.
[0035] Referring to FIG. 7, the reduced pressure therapy systems 100, 200, 300, and
400 (collectively, the “systems”) may further comprise a pressure sensor 140 operably

connected to the second conduit 118 to measure the reduced pressure being applied to the
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transmt flowto the scaffold and tissue; in the context of reduced
pressure treatnent, the manifold can be in fluid comunication wth the
scaffold. A detailed description of scaffolds 20 and their use according to
the invention is provi ded bel ow. [ 0039] As such, the invention

di scl osedaiiolds 1Fi0s220S88, andi4AR8deolentivepphe Smasiédds dr Thospsten further include

Ilular-| b .t f fluid flow that I d . allow f trol of
pat t or ndd By oL wr T By R G GmBested S e prs Sl FEnorr B 50 B B S copi o
scal e anpErbl1e2! Tho pRYNEE sehsil 140GhedsBfks R Yelitded ppiidure SRR AR! davity 8f heaf f ol d

material for cellular mgration, differentiation, 25and |ike behavior
necessaryounds 162202 i(emlertivyadpche ieeunss”)omdtalsognassindicatecuhtiar ithosecensd t he
passicve f t heqar i t ega t.gnat i Ssue

r epaisr acﬁga‘y{egleér)llg rogp:ﬁgﬁwtﬁgioﬁétoﬁég? %gézlg'f nglfi‘gd sﬂenlg}ﬁlgsflgﬁ gc?ggorflﬂgv%issour ces
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pronote the endogenpus deposition o roteins and organi zation of _the

f
provi si GRBled B e gediced, PEssBER Hres] | ughhg egpnd-epnduit 3 18 tq emaniplds) ar

col oni zagy .%’SCHIS% C | ' us
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fluid flthwsecpndeindirid 18 via afrevibrckndipoht 2svidadpetativelgysiognectaintioftied etmtrahanit

scaf.f ol based upon need of the hiolo nder the influence of fluid
7 ow?° Fiida BE AuitEianly fhatieytusitdd detiver S8ib 0€hnheibae Beerteiibeposi ¢ i on
and cel IsuAfedids PI00RIdZ0I (EectiDaly, By SianBIdRT v} dRAvARNS il S, dafbaned to
pronote establishment of a provisional matrix network with a seanl ess

t ransi t ilomtatiopnan antibhesetiallagent] srsardivirdbazent, arcolkginowthgquramptidnmlagent, ahssue site
to pronote functional tissue continuu 0040] Thu t he appat at uses,
ot hods ety SR e APt s R RRY ¢ AR, e e tima iR tomnd R i nc e
of tissus4pegabidihitfdufth@eaduiarsd BRbarbaHe H6/ Jraht Merefrblidt) afd b k&due
site to pronmote functjonal recovery. This active gui dance occurs through
mecHani siEredPopesitiprgd iadhe saepad ponsiuit MAibetvega thaxsduesd dressuiersipplztlé2 end
augnent f 'eS ral j .n [ . a

i 1 o A1 nERle e SEARE s Lonh BEncHA x5 W REL Lo IERS BpBEAE BV, oo
fluid flreducedpessuire.Cohd yontiohanie 045 (sadpedively@onNetddtoshd firt atdwcomnvdlwdsds

provi de can 10be used tgefaci litate the directed influx of cells and
pr ot ei ndfnt tq ceptapliths delivereak redwred praspwsians/er flnhirgmathsvdyid swpnlkil p0.a

tissue s etflely? g@@%%&iﬁ) iéﬁ?@cﬂjilteﬁ whahd ﬁ%—ﬁaggg:ﬁ?%ﬁ%%ﬁ@ afhifib@e e SUCH

as col l agén an rin wt the ma or “t1Ssue space.
Bi o@henipati¢ntc e flxidommpplyt 0 masdelyeotht highaistas irrlicatsichboet,| ait hayntkowletitérn t he

provi sional .matri,. an work in conjunction wth the natur hysi cal cues
b "t he. G40 o FE AR s S GEN Y S iThes F ke ot BLPaBURG
subsequent M@ TR heAdmIAGRI S rafal ih ?I@W,'tﬂ@reﬁﬁ@edﬁfi@@ufe SRS 29 an
heal i ng. These cues act as a formof track that emanates fromthe healthy

ti ssues ekstiicgHgsleyen macughpune boabfhet tnplgmentatiors shkereg perdepressufessoutoetlae a
ti .qui d t f ized, ti ti ..100411 T
Chat - endiyfbAaRCE BB st SRRl Enirass Pomh B Soechns Sfvise el ctial gnea

20f 05 SRRGkL.| Thdte@h@dlmadsuiteRdicelas eaktdtaGRayPbd 45 Rh&SyRd off re8hdd pt@¥ire ! N

certain aspects, the . .
pump, or alternatively a wall suction port such as those available in hospitals and other

medical facilities. The reduced-pressure source 112 may be housed within or used in
conjunction with a reduced pressure treatment unit (not shown), which may also contain
sensors, processing units, alarm indicators, memory, databases, software, display unites, and
30  user interfaces that further facilitate the application of reduced pressure treatment to the
wounds. In one example, a sensor or switch (not shown) may be disposed at or near the

reduced-pressure source 112 to determine a source pressure generated by the reduced-pressure
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i nvention concerns a new approach to wound healing, flow (or gradient)
activated tissue engineering. In nidirnentai-y form 'this approach

i ni vekves a source or generator of flow that fornms a gradient for
controll ed novenent of either endogenous or exogenous fluids into, out of,
or throughreg 1i2sJhe sgpacmay cemihwicategrith the doutelowitt 1146 thas imgnitorssindsontmels or

spati al t5 er%onc ntratitglnt .of ‘yt oct' n§s a(rd ﬁi;rowth fact ohs(z W th subsequent
f or mat i of° BFTUEEHTPELLS GAEF O§ 67 G TP SYTBISHEE SHEET 3¢ The ti ssue space
bei ng defi nedobsriead aedtdRsn, thaterth Smagifoldk Réft8do h QubstdiRe bE Srurs Wat aundi ng

a site of tissue deficit or damage, including a wound or incision.
[0042] AMravided fopssisinglirectingiggrcedpressune tofdelimering Buidetos paremaving udy ef ned

and dir augh At 1enGl Usi f .1 y.stem
e Gt o " A e ATl B Ay R BLBIRRLP ki R P
syst em aheraase@atw inprevecditabitavefifandymbeidsd topaidremysed ol thaddeeons
sufficiently detailed | cale as to be able to jnfluence and direct the
cont r ol 1'&8uGyeBRGhe @Wnbfgldgr%’saétm%%% ofipanifoldsapavzinciude, withqys limitation dgvices

organi z k/é’?ﬁ.nfc"{‘ﬁﬂa. 19% goh g 1N el LLeit he
system g@%ﬁ{aas ol | owgae I&)% 3 «é{‘}ﬁ? g%{doﬁé%gﬁ%fngtsbgélrgggEﬁ%&vﬂ%ﬁ%&vbﬁes éenlduced
i nto, t hicemgporous tissu¢ caiectibmes, and Equds galsand yoanet thatdiaclode appae &t nskade t hat

i ntroduce changes i.n, nechanical, chem cal, and/or el ectr.ical potentials.
Thesld gclat SRBAER oM d4UB s s ion O rrBroqs gRatieSiee afcosting i 8 Seiot b i a
from t heygiitied Bloweser voi r of endogenous or exogenous fluids to the

pl acenment 5 position of the flow generator or its extension elenent e.,
mani f ol d or <0838]cThe)ternh fiscaffelddmbs uskdienein refhws te o gnlostanse of bowetweapplislds a

vent o ey R s B e oo ety FRE Jor GERuRES B S NARr I ne

appl i catfoffat@bfaRBWN A SlaffREDRIINE aRkiRE BithéhsRpR] pdRbud Aruchife. MR dcaffold daf
certain aspects, scaffolds and/or nmanifol ds described herein comprise a

pr esiSur ebesiafiserdt witlirgegted; with @r semprisadind ¢e e grovthifpmdorsneimgeclBlaripyeki ve
pressure I . i S e gwrn n tive
pressur ecoﬁﬁ%%‘ Llll?tg’ @grﬁeglé%?r?{%&?%égrn%tﬁ%% (ll)lﬁgc}g%re g;ﬁ)c%g %n%:aedé e(li)'lrgr a 'h}é S(gglf]tcoé&g%
tissue dakegecharfdtilicdvbii mahidold yalidetiiny Mo iraiig the airit.nA madifoldigardf or ce
for stinmulating the flow of fluids. Manifolds are apparatuses for_ refining

the pat t&nsmgioy i ihe seakfodchand dssugip the ontextgbisdreadgresshrertietnetidhe he
tissue : ; St ef | =1

a1 of QRRUEiT Fo o PE A ifion B ieHalISi SLOQR R sl

pl urdl i tandaheisedeectordrigyto plesiny erivads pmivided belmw.creating initiation sites
for m croscal ow pat hways w.thin the manifald/ scaffold. and, ultiymtely,
the tissue sdﬁﬁi‘h A Sicheht oyt Saipse ey @Jéaagesasn%ﬂ (P BPRATAIFRS fg’grmval
of flui dgnrbRiMh RBMIASIHE! l?a@&iééé%feﬂ% Jfuid NEw BRI WERIY alffw EoF QBRAGILT phattéthéls t O
the 20tissue space. [0045] A manifold generally refers to a physical
subst angeotsin erganizationet ahaicroserpig Nanescagisi mésaseppl sealegmamdble tapsivideiang a

mechani Cs%%ubtu?eﬁfﬁanclﬁ)lld agch,%%%igrllﬁf%fl, a %aﬂsollcin mla%rriafi %otr %El?&lérorglsgr?lltﬂ}n? differentiation,

25  and like behavior necessary for functional regeneration of tissues. In comparison to the

passive nature of the current state of the art with regards to tissue repair and regeneration, the
methods, scaffolds, manifolds, flow sources and systems disclosed herein provide an active
mechanism by which to promote the endogenous deposition of proteins and organization of
the provisional matrix with biochemical and physical cues to direct cellular colonization of a

30  scaffold or tissue space. The present invention thus enhances current technology by exploiting
the active force of directed fluid flow, providing a framework upon which to design manifolds
and scaffolds based upon the need of the biology under the influence of fluid flow. Flow

vectors and pathways are utilized to enhance protein deposition and cellular colonization. The
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changes in the flow of a fluid, herein defined as the novenent of |iquids,
gases, and ot her defombl e substances such as proteins, cells, and ot her

| i ke nmoieties. As such, this physical 25device includes a single point or
plurality of points for the egress or evacuation of pressure, fluids, and

| i ke subystame@sovidgsdisirein efe designed i pramoterestablishoneniof apravitipr mayiy

scaffol d,  as,defi ne b Nl i i [ t he
introdué#?%%kawlggg%gﬁgggF %%9%%gﬁ§%8hagggggFFgggﬁ%ﬁ%&%%ﬁ%%ggéﬁgFgﬁﬁgieties

i nt o t hesitgaapfodhdie & fimeughaltiidsud dondnuen. plurality of lunmens present in the
mani fold. In addition, as used herein, a manifold includes a sjngle point

30 or pl ural i 0)4Y: Thysi the appasatusesemethgdband systemsidissinsed hegIngiroYidgAd®RAHm t he
scaf fcol t [ r I :

i ot £, bucbgats SEHBESe e AR Her R Eftugh ah hlffanted soaffaIBRA R Woue ste s,
growt h ftagranste faytiokalmesyverndiiebdtivefgualmecaricnrsrtbougdl ntechagsns ofhs wi t hi n

the host to _t tissue _space .or scaffold in an organi zed manner.. The

ot abl | SHERNSCRFITBR, SYE oresss R ptiaron watiett HS FHE Hapsan ronpiye
proteil ”Sov%?ﬂatﬁfa?ﬂéa?fihgg?éceé@farrh%iibﬂ%an%r@ﬁﬁ@ﬁw%@tib@éﬁﬂ&%@ indbes§f RVERAES

net wor k connecting t host to the scaffold. Extensions of this matrix can

be est abionghietl Tt Hlow. t $pecifizally.chelcartiroblad owelegtors thet the sianifolsis povade cane

manifold flow ipitiagtion.5 "A~ ' "'"--_A S| N5 Wt.h] now, u scal i ol ui ng
o 96 DR gty bR ipredinneafiref e Pomn s DSREBIE TS e ovi de
a bi ochegpegifit fRMAMYSsGRkhih b AR of Bealffold ¢ailibat ©Dattb@edtitmaliioayf and

m gration of cells along directed pathways throughout the scaffold and the

tissue spyaksins, Seh ap eelidgen pad Ehtin gathiuthe manjold sesfold on éssHe spage-owt h f act or s,
and cel | s: J ge .| QN i Rk o body' s
own ti ss%lé)%eg%lgiﬂr&‘g%%B@&g{ejo%té}r‘egt %%W%%% %3% ?@%E%?gﬁkgms%ﬁ%ﬂ%gmen in
pl ace, thetrixvean holidinnhkmction eahjthesdtimanpiysical euek bftiegroesiahalngattivandée and

a scaffold, if present. Flow generating so_urcgs ncl ude, byt  are not,
i miled Poragdinar matrs toguide therspbicqpentaaigragion g FrdogeRs GoHs Pydng th gepair

ressure; a i | [ in
Phe noni V40 OF HEREL TRES Bl A5 A0 Kom) pOclcE ol iR DM Ao heAThARNIS AR,
f 1 ow gr aghisssstthroogh the ssaffdlfimpdr tissveppaceita adilitete at dontogdustgoelascapdtivivay s

needed for the, particul ar. defect. Many of the enbodi nents discl osed herein
are mani P8MHEUIUHTeESRFans| ati ng changes in pressure and the like into

control | ed moye@sgNto Bt EAd S dis@BsE PAIVIdes bR Sthn#oRitYSteeRlol S dRlghed f OT

t he purposes of directed tissue regeneration.” These enbodi nents are
geneXlal | fpr speeifichieldgicel nezdphased updmprimgples chflviddlown Inivertriagepestsatlicon of
speci fi Cin%gr}t{-oasc%gcse’msballj %evg %Spr%’éh tloiwrgutng%egl?ng? ﬂg\?vr(toir gr%ldfaeglt)taica%{eed {ishs% ein.
engineering. In rudimentary form, this approach involves a source or generator of flow that
forms a gradient for controlled movement of either endogenous or exogenous fluids into, out
of, or through a tissue space for the organized deposition of proteins and/or spatial
25  concentration of cytokines and growth factors, with subsequent formation of a directionally
oriented provisional matrix. The tissue space being defined here includes, but is not limited
to, the region surrounding a site of tissue deficit or damage, including a wound or incision.
[0042] Fluid flow into, through, or out of the tissue space can be refined and directed
through the inclusion of additional elements to the system including manifolds and/or
30 scaffolds. The coordinated elements of the system are designed to create flow parameters,
pathways, and patterns sufficiently detailed in scale as to be able to influence and direct the

controlled adsorption of proteins, the organization of matrix, and organized colonization of

specific cell types. Individual elements of the system are as follows.
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100481 In order to realize the goal of inducing flow for the purpose of
ti ssue regeneration, alterations in the aforenentioned nechani cal,

chemi cal, or electrical inpetus nust be translated fromthe singular
gradi ent source toward a phyS| cal substrate or scaffold to elicit

cel | ul ar - | eve[00dRhAgerse pr ater of Blowo rijewanindneadrinto, tiroreghi Qmut®rﬁ Ihed'eslsdle

t tissue r A ti rel.ated, beh V|ors
o Serati ot §¥gleﬁm$%%smaé%t8sesrﬁﬁaﬁé@ b, e R A AR A Ehanges
that eli elebtnaamyamﬁl %@Wefa&br@bﬁﬂ§wrp?o\a@@é1ﬂﬁﬁafﬁgﬁhdﬁéﬁ@ ob & 8hdmpk h as
applied to the site of the wound or desired site of tissue regeneration,
cheni cal Petsaii)dom Higsite pr raservair gf gadaggnoysipr GK@BGQPW Bwids &y the placement

t nt abl e
conceL NFor HOTR LAl o s EENGSEAERER OF ARRIG ARSI R P

current/ emhoﬁﬁmm; Itl&:mjpar(ﬂldfd)]mmrﬁmrse@a spagasf redudet pedsewrer Sgstems agdal s from
t he point source. I S tg*ebe under st ood, however that the appl | cants are
not bounﬁpﬂ?i}at‘éﬁ??a ‘LhPEm IREHIR MEh A S comprsenirlies Qraaayenf walugsdhat) uj d

f1 ow i ndyggeradan gﬁ&ﬁf&l%ﬁ%ﬁfbhﬁ% g&ti@%@ss?ﬁ%@?ﬁecp{o tHé 91‘% old! fin 9&@%&/ to

advant ageously transmt these gradiéents to | SSue, physi cal device is
needed t@smmlse@affolldeawmrmalﬁ1fdlti$)dtsbnmﬂ herein somprise apress’mee sanadrf Glhakscin ti ssue

site nd vice one. enbodi nent t he manifold.co esa
ohyotBal SUb SRPaRERs P Gab o SRt PO B PR PHEC B PGSl B

scaf f ol diRnghov@f ¥Bifech@vdFreRasAie: 18 erRbd & Ab nRifbld ¢ sekfold iof & the site of
parametereter, whether it be nechanical, chemcal, electrical, or sonething

simlar tl?ﬁundma&e for the means of directi ng t hese changes fromits p0| nt

espoct Lo i ¢ UNPRL M0, TR Bhiors 8 o S ROk Bice 4P Sl et ot

cruci al  flojder Manifelds afe dppatdiiseatdr el tHeqlatteh cﬁ"m“dbét%érﬁtﬁe segreaeF ati on of
specific tissue tf}/pes For_ exanple, the manifold be situated such that

i npl bht e@eneraeief lovoandthe sissug sppegs d@lelraaﬁrmaleulgveb@f s xefiaedrhy prasiabizethd
bl ood so Haﬁﬁolg% éd%ﬁf'& éd%ééhz%{? rou 11(‘3? h&ﬁ%} 1{8% rﬁih@ﬂg étosléfe%&ve%

I ntersti S can wto or | Ssue [ 0050]
Mani f ol dposnmneb@ommsmdtmg nﬂtlatno@ali:tss)fobahbms@ﬂe ﬂompaﬂmmymmtn thk. Exanpl es
i ncl ude non: rlals such as_nedi cal grade silicone

pol ymer smaﬁ’églgfs 9‘3 F}}ecfg’s‘(q:’i?@? gl?ﬁjmﬁ‘a? Wiﬁ?ege{‘@ a3 2 conduit

S Eurostpy s hepbuischinl ook e
20  tissue space.

[0045] A manifold generally refers to a physical substance or structure that serves to
assist in applying and translating a mechanical, chemical, electrical or similar alterations into
changes in the flow of a fluid, herein defined as the movement of liquids, gases, and other
deformable substances such as proteins, cells, and other like moieties. As such, this physical

25  device includes a single point or plurality of points for the egress or evacuation of pressure,
fluids, and like substances capable of translating the movement of fluids in a scaffold, as
defined above. This can include, but is not limited to, the introduction of exogenous factors
such as cells and/or therapeutic moieties into the scaffold through the lumen or plurality of
lumens present in the manifold. In addition, as used herein, a manifold includes a single point

30  or plurality of points for the ingress or introduction of fluid from the scaffold back towards the
point source of flow.

[0046] Flow distributed by the manifold can direct the movement of endogenous

proteins, growth factors, cytokines, and cells from their resident locations within the host to
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(PLGA), a polysaccharide (e.g., alginates), a hydrogel, or a polyethyl ene
glycol, or conbinations thereof, can also he used. Til certain aspects, a
mani fold is conposed of a nechanically stiff materials such as a cal cium

phosphat e, hydroxyapatite, DBM carbonates or bioglass. Such nechanically
stiff nehetissak spavaypr beaildiuran agimzeduseannien The ¢stagishment af flosaonthdses ect s.

Sone rranil{ol ds 0or.eso

HelRyS SN e et el b BRYRIGRE o FLG-LorBh 0 R,

mat er i alf&

conpose sadognohohstwaridccmettingah€ho kG tharseaffoldt Betenslehsof thid ligliovan bt
certain aspects, manifold materials are structured to include a high void

fr act i orestaghishedpyithi theiscefield drpugtoselestinp pptitiening phthe sranifethde siHation t he
mani fzol d; : i 811 GS.: t I : 3 ffold.
B ol dgi EnyiEFAoFRERSIR Ghe Bhifte, THE oREReR etbrpig depbitidn 6P

engi neerprogsibnalsngifig ptovideod Biothemtiba 2ind phasich] fakdesloak thangtimuibdes ther ti ssue
repair and regeneration. The current state of the art in sc | d

t echnol Gg§cliemtand pigatiemel sstine iR _ae@w&ﬁrwrhsw_ i scdionFwibe ng
tissue SpaGEHhal TSRS BldoaBndtk nBHIR LR Brofdifk, cg’l}tﬁtfb&&spindcc%h% grovﬁles

scaffold for "use according to the invention is coupled to a manifold,

provi des: fohydition ip&d whichdmhssguers phiases of theHwdpatdwiatyssoé rephiniadd fégenerationt he
ti sslée Sit .creatigtﬁggvenues for the novenent and migration of adhesive
pr ot'&i ndnSHignIEs Fa pectively, which are integral to the establishnent

of a provisi quad7)when h pliceDIRABEEIINR WotksRRLEGuAGIoRAfwild HAB6WZahér@fingV t hi n
the tissue space. The nethods and apparatuses described for fluid
f | ow i ndouesd andd sepffodd.ahpresent.n Hlovegengeatiog seurees inelude,dup are neslimitgd fect

inplications, into the design.of the scaffolds. Wihin this co xt ..

scaf f of A RarRO s Ay RS R B B Bresr ot e P RSt e
space t dlowe! The AswIgeadidnt pethblashed i the Mankfeld tby Be Anthet Rfined tHieughohat (s) of
flow.initiation within the manifold. A scaffold may enbody characteristics

of dSmaricafield, tgdebecradiy geadianh tosibe sraifedd farptimize flawhiough the sceffold@s i nenent
f the f . Wi 1 hi ' it e - i : ffold
’5 o ericRtlBt R dRel Moy SEUE citbbiments SIS RARPRE il T ©

bi oabsorqapatdeoptrapiating ehande® GbssNendrndnthe iikeginta asmtodled atovemehadfl fluids; af f ol d

mat eri al s i ncl ude extracel | ul rix proteins_such as fibrin,. collagen or
fibr one&ﬁtlﬁ?ﬁg’ﬁgf%’ﬂﬁta ?lealépa%rﬁﬁgﬁffoamewuma% P4 dipcted tsys ivernsratione |TJ@a$g%g

bi oabsordahly =l I : ¢ heki&PLA) ,
pol ygl ycol i cﬁg%{t% g&% Qﬁ%% actflsrdée)?%:r})ﬁ- glléuf/%:pgléi;l Pgtteb n?%lf%%e?ébﬁ&&i&l SFsp &iie

pol Y0i nytispyasy loitiacome linptdyto apadicatir dsele thakypcar bonat es, pol yf unar at es,

car ot um af o 1ap TARERS ol FERGLT Siine AT A S Py OB o1
pol yhy drigysneéakish adlRratidal ¥HHhe 4 &3ementided YR @ echehiG! ot eldefi AKRFRhs:
must be translated from the singular gradient source toward a physical substrate or scaffold to
elicit cellular-level changes in protein adsorption, matrix organization, cell migration, and
25  other tissue regeneration-related behaviors. These alterations are multivariate in nature and
can include mechanical changes that elicit a physical change in pressure applied to the scaffold
as applied to the site of the wound or desired site of tissue regeneration, chemical changes that
elicit a gradient in protein and/or ion concentrations, which result in the creation of osmotic
gradients capable of inducing flow, or electrical changes that create a gradient of current/ion
30 exchange allowing for propagation of electrical signals from the point source. It is to be
understood, however, that the applicants are not bound by any particular mechanism through

which gradients and fluid flow induce advantageous results in tissue repair or growth. In order
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15pol yphosphazenes, pol yanhydri des, polyam no acids, polyortho esters,
pol yacetal s, pol ycyanoacryl ates, pol yurethanes, polyacryl ates,

et hyl ene-vinyl acetate polyners and other acyl substituted cell ul ose
acetates and derivatives thereof, polystyrenes, polyvinyl chloride,

pol yvi nytb afivantageols]y padsp(ivihasd gradideiz ¢d the tissiel @ pbpudad deviet maepdddytoldatetns,

| yet hy] | h Tef | d Th ffold
an” al o SheBin Pl 1% ki Sul ohe S\ gihsoi S dRass Wl | 1 e apati t e,
cal ci um phosg49g In &6 etBbsittcnds the rﬁﬁhﬂd’éﬂrﬁ@ié@@ﬂ?h?m@dl setdigre if alohonat es,

bi ogl ass, allografts, autografts, xenografts, decellul arized tissues, or
conposi tappositioratieyor avithit thepnigats of aseatfald andiserecsdo Aronsgats anaheration | d

conp i se coIIa po c.ac . I colic ac

oy P iy SeU AR RhEh Ak bEaREh G il R o Soehheiilein
hydr oxy ajagiré,!f6s the imeanpof ditdeeiny tirseclingetromAd doirt so@te 1o the Scdffwediag af f ol d
can conprise conbi nati ons of any two, three or nore materials, either in

separ at éngieals The plagement of iy alanéplddwﬂmeﬁmt mﬁﬁ@%nwmlyregend te dhat ok el v
(e.g., %98?31&( Soe%lf‘%ch?a% p&%%égtfé}yfhaﬂ g &ﬁﬁ %@&g %tg@reggﬁéf% Pn & Ock
0 ereo r

copol yners, er pol ners r conblna I X

mat er i alspecaﬁetlshus@mseﬂon esxarrfpd)as tiexaagifedd nidy bersitudted swehehit, impinbed tsouk,

Sal t 2004.. 30(0Q53J Pioactjve a S 054] In certain aspects, .he
appéﬁat &g%a%%%f%a@ I%E%’FE‘? %%ﬂ@ar}c{rﬁ%?ﬂ %'%ﬁcec% aatsnye Heondea guid
agent s. R OaEIYR SARRL ﬁelssunamlﬁ@mnq%@ﬁy or¥rol B e RIpRined wlshect | y onto
a mani fold or scaffold material (1.e., to generate a bioactive manifold
and/ or scaf f ¢0@30] Manifolésamapbecorapesed of & haabsaldbilé malblemertsmlm@r EGwathplesich

| fi.b be d gd ont to i fol d
or Soaf ORI AR PasO EPIeaRreuals Sl h e B STReteb dpBerhie Bine. |
res ponS%oM%lélﬂoﬁdé%PM 4R Slyurbihasdie. ggr@ifahﬁl)oanﬁw BRo4HR6baBl PolyRgedt s such

as rapanycin may be incorporated into nmanifold or “scaffold structures.

5[ 0055] sbeh dgollagen, pekytastis a@dl(BbAé, ml)@mdm@@@ﬁfé prlylapiéde-enr-glyelided at a

axamp o PLEA PEPRS s Xt b, Wil Ot o P BRI 4R Sour ce and a

bi oact i wembgRkibnTErebE chil blso U weel. iTRtcertdinaspdcts] 8 n@LfblEs avdlpdRanehy i nt o
the manifold and tjssue |am na. [0056] Nonlimting exanpl es of useful

b| oact i veechprigally stidtmatesiabsuck aya eljumpbapphiates hydronyanatite, RN sarbasaies ae

(Tor. o DG TRLANREaRGICLy R UATHEY hadd PAETIO% BNfIA BSHOT 2
st i R0l atdefegtst Soherm{rEFoliBgre al3o anmbcaxfmbﬁlbmegoolpﬂba@mml t f)m?grbsﬂsle masdtaialaadn
pl atel e

f act Gwv+ CSF d t d wt h
f:gt 8{ Eaﬂﬁﬁp*)m%ﬁeﬂgﬁhf frr.wg%g’gt g&:‘?%vs(eg [ERYMPsgAnnifo @ﬁrﬁ%ie%?.r gu
growt h flﬁaé 1s A iEHmer dBERRY BEYHE 18Nk a;i,p%e{s b Si%at S fierdad A€ SRhet(tdFwb SP) .

an inter In, tunor necrosis factor a ~a) or nerve grow act or
(NGF) . linclodera hmgh Vamlpﬂraont)an |fmnmprd>\l'ad Hwafmamptwm propedesl & scmye tebalimentecht e

that direct ascul ari,zati on
manifold may em %ody haracteristics ofa Pe scag%ﬂd

25 [0051] Scaffold. Biologic and synthetic scaffolds are used in the field of tissue

engineering to support protein adhesion and cellular ingrowth for tissue repair and
regeneration. The current state of the art in scaffold technology relies upon the inherent
characteristics of the surrounding tissue space for the adsorption of proteins and migration of
cells. A scaffold for use according to the invention is coupled to a manifold, provides physical
30 guidance to direct the pathway of fluid flow in the tissue site, creating avenues for the
movement and migration of adhesive proteins and cells, respectively, which are integral to the
establishment of a provisional matrix in predetermined patterns of organization within the

tissue space. The methods and apparatuses described for fluid flow-induced and gradient-
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[ 0057] Tissue repair and regeneration. The apparatuses and systens

di scl osed herein can be used for tissue repair and engi neering in various
contexts including the follow ng. 20[ 0058] Repair and regeneration of |ost
tissue. A generator of flow may be conbined with manifol ds and/or scaffolds
to dir eénduceregenerptine ohtisons baveldisset implisaiéong intg thy dqglgnfofutlaﬁ gpaffolgs. Within

gor’rpr Omtlﬁg gonftém Cst(:hf?&ds Iér%? H)el%ﬁllg the pa{h\Yngg Of Hﬂﬁtﬂ Withill e t1§§‘ﬁ6%5{1c\é é bur ns,

r ot her caus sease can

regener aﬂaﬂarslem pﬁﬂ&ﬁ‘nsﬂ&bﬂﬂﬁﬂs ﬂuﬁlQaﬁfnfc@ lislthe pasnn(sj of flsw iditianvrswiihinake and
systens of . the inventjon. 25[0059] Retard the progresm on of a tissue

di seasemanipld. Mscééfﬁ@lﬁ?bﬁméf’dx ?}W@Cﬁﬁiwlﬁ%‘)f@dﬁﬁmﬁé oip¢ FOmRRIAEd BY ds and/ or
scaf§ ol Q&gﬁr?ctlo‘ﬁt\ﬁﬁfja Ab3%38%0 eﬁﬂ&ﬁé{il?% &Lov%ﬁ?tﬁ&ﬁﬁffﬁnt ?%ﬁ%ﬁ%?%h[nas

,ui's , auw nut 1 une uthease rg as a
m I i uerdmmaspecti,@ﬂﬁﬁﬁfo]\kiis Atretivata el smfucturssmnpmmg)hllghwld ﬁaoglenémampm\@ﬂ fl ow
ined with manifolds and/or scaffolds to maintain the viability

may be g rrE
of ~expl SIPRPRHURIERENEYch as adi pose 30 tissues, either for in vitro

study, ex vi mszpmfohﬁﬂnﬁl@re)aam?l@wfsma%lf@srcaffbmnat@ﬁalg thohidé@xbh@mapt ant . A
generator of "flow conbi ned a manif may be used to provide nutrient

fluid f vt protees suck gmﬁblamcml@gemmnﬁ’ommmwd rsyntb«m orfnamlﬂ)hecomrrme

f
I P R R i s L R B SR RS
The et (s), polyatolidid WOAS qioqﬁfactfukxwgmha@@mﬂ) SSveREpaiolidoge,

i nvention can be used to direct the growmh of tissues where additional

tissue qgla(mnrelyctioge pebgatoptes polyfemarates seapeolaskonenspdyromidss. elyseecheitssi shed

ei t her i I e environnent that
pr ovi de?ﬂgﬁéhlu a%%%[(:'/ %tals&?% W@laggﬁglt%ﬁe*ﬁﬁaﬁ{ohg glncg rients are infused
by the p@]ghydraiyhmmyrm‘e pelgheroxpakssemlydidinaie, pobethgiceighrolf pslosans,
formati on or pronoting new tjssue fornatlé)sgp%egﬁnerator of flow may be

corb? neBOVPRISPRENS o POy 20 Eriges PelypmiRel QEHerS RPECEBISe of 10
tissue hglry@fﬁ%ow metsh;sdiy@re Béér p&%@&gﬂtateegetﬁ ﬁ b actBfe yﬁ@gaeﬁ%gd%ﬁf&f ol ds,

mani f ol ources an the 1 nventfon na
accel er aty stbssisuted cpllmbdsh abqtatamgmhdﬁrlvagvésdhmd)ﬁ, pmlystbfrqnesg\polwmm kchloete,i ces,

facilitating jts siable i tioni and a d re wtrretofcllsto
the tisealvaskiionds e SeTimHarugl e dRauBhonsial nalvaIchs: rdePssBaorigre: n
may be Bé@derPalQém&ldﬂ@V\éﬂd' mINE Tﬁérsré&ffblﬁréaﬁlhlsé c§1%bﬁ§é &GathicsSeh A te. Such
new tissué formation may 15 be used to bul k (1 d volunme and nass) a

tisdde bydrexya@ahﬁ malﬂmdgpatay, colsiun QHOSpbainemmum sulfstsu@khemtoaﬂmate lpat wer e
lost to @gr 8afr #ééa%g]@ssr, gﬁggrgﬂs, au%gra%tvs?;(gn%gra%ts, (?ecelﬁlﬁm1%rt%\§1?est cr)]re ext er nal

appear afl
composites of any of the above. In particular embodiments, the scaffold comprises collagen,

polylactic acid (PLA), polyglycolic acid (PGA), polylactide-co-glycolide (PLGA), a
polyurethane, a polysaccharide, an hydroxyapatite, or a polytherylene glycol. Additionally,

25  the scaffold can comprise combinations of any two, three or more materials, either in separate
areas of the scaffold, or combined noncovalently, or covalently (e.g., copolymers such as a
polyethylene oxide-polypropylene glycol block copolymers, or terpolymers), or combinations
thereof. Suitable matrix materials are discussed in, for example, Ma and Elisseeff, 2005, and
Saltzman, 2004.

30 [0053] Bioactive agents

[0054] In certain aspects, the apparatuses and methods according to the invention
concern bioactive agents. Bioactive agents may, in some cases, be incorporated directly onto a

manifold or scaffold material (i.e., to generate a bioactive manifold and/or scaffold). For
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[0063] Stimulating the differentiation of stemcells along specific

pat hways. A generator of flow may be conbi ned with manifol ds and/ or
scaffolds to stinmulate the 20differentiation of stemcells or other
pluripotent cells into specific |lineages. Application of flow using the
met hods, exsmalef agenss, tharefadifitkalissué powts amh@esouagtnyyﬁbénsnayfbetdi@ctly\vent i on

may be, .useA t ect. ph t I nt f. | | d"
ot oat dhoigpymer ol trinBe BB s atoRonA e £ viss i BRicpioty W g or
whi t e adibBRaMtiRinudk dpbhdeGieced BE hvoidRY(he tRERYIERS iRsmPR réglitoPadehBGSueh
| ami na and grown on a matrix either in vitro or at a tissue site in 25vivo.
[0064] |astrapseycimgay boinspiporaterhintd manifeld jos sepffofshsiruettresut i cal s into the in
Vi VO enviro r f f
and S “soat £ Join Re? SRR i bBNE hecty DB BRI AL WP |

phar mac elatiage by aiaitos theflew thigugh the tiesuepae.eForoexatipie ﬁtmeth)i?dJﬁaay bpii fluid
regeneration, and/ or._maj nt enance. 30[ 0065] Creati Qg mat.ri ces 'ﬂ itro for
i npl ant aorr@wmlwu\?nwh ilgdserse ghd abw@%w g8t 158y b imbodresddntort ?réﬂlldf ol ds

and/or sg cfegl%&iﬁle} thé hﬁhﬁ‘olﬁ%ﬁ%é@@arﬁfna”a”' ces invitro that my

subsequen e used In vivo transplantation. [ 0066] Pronoting
i ntegration dfoi6] mmrmnhgdxamlﬂsmduséf@bmcmtecgrowfh fattovs fiomyariisc onbi ned

mani f Ql ds and/ or affold ronpte .integration ranspl ant ed
ti nge iwplcaigas PFSS%FO‘@%&TWH%EQI& ) pihoge w&@&eﬁ%ﬁlﬂr‘é“&m@m H@?@?ﬁmmg
al | ogr afdrow fa¥8RaqTEFLo)! & TOI0B, aarﬁﬁroblﬂtmhfllﬁéstgﬁ(eﬁ(}ﬁSgﬁﬁulfi@s%ejéglo ol e

sections of tissue excised from surroun or 5substantially
di srupt etinnilagmgdacte¢hCaE),| greoaspyte/atacrophagescmonyatiiphilating Betor (falvi- @SF)GI

TR 1 b G OIS SRR3R, SRS Bl 5ES Sl
deposi t 't@&oﬁﬂd‘rF? Nia @Ml ten@bthb el bk v facdort d\%l@eﬁﬁf B9te growiDRcLOERIeEd Wit h

mani f ol ds and/or scaffolds to guide the directed deposition and orientation

of B&M efa@me@@(éﬁrsﬁy apantedewar thinesnresosistiaetogio@biFed) amenietgieVinfager 10 ECM
has an i Ir'19 rfalr? lﬁﬁtn&s b%acﬁ% ﬁ?%{j@gﬁa&[q&?&gﬁ%le% d‘f’rgétg’m zation

of subseqgue ers and I SSUEs. er ences
vascularxzatlon such as VEGF.

[0057] Tissue repair and regeneration. The apparatuses and systems disclosed herein

can be used for tissue repair and engineering in various contexts including the following.

20 [0058] Repair and regeneration of lost tissue. A generator of flow may be combined

with manifolds and/or scaffolds to direct the regeneration of lost tissue at a site of injury or
compromised function. Tissues lost from traumatic injury, surgery, burns, or other causes
(e.g., infection or autoimmune disease) can be led to regenerate using the methods, scaffolds,
manifolds, flow sources and systems of the invention.

25 [0059] Retard the progression of a tissue disease state. A generator of flow may be

combined with manifolds and/or scaffolds to retard disease progression of an affected tissue
such as occurs, e.g., in autoimmune disease and wasting infections such as a Staph infection.

[0060] Maintenance of tissue viability. A generator of flow may be combined with

manifolds and/or scaffolds to maintain the viability of explanted tissues, such as adipose
30 tissues, either for in vitro study, ex vivo scaffold or implant preparation, or in vivo transplant.
A generator of flow combined with a manifold may be used to provide nutrient fluid flow to

the tissue and to control waste removal from the tissue.
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U S Patent No. 4,787,906 U.S. Patent No. 6,103,255 15U. S. Patent No.

6, 135,116 U. S. Patent No. 6,365,146 TT S Patent No 6, 695,891 U.S. Patent
No. 6,696,575 U. S. Patent No. 6,767,334 20 U S. Patent No. 6,814,079 U.S.
Patent No. 6,856,821 U S. Patent No. 6,936,037 U.S. Patent No. 6,951, 553
U.S. Patent N{0063] &Esnameiym ofaissug. 3\ generaint ofNinw magbg combingd SyithraamfldiNo .

7,070,584 .S, nt No. .7,,077,832 U.S. . PRat ent 7.108,683 J1J.S. Pat ent
oo S edndlaiscatigid lplofgd i epdiiioniaraislifh Bluel Drne/metad Sy, 0% BN
Pat ent  NenanokiZ K]S doddees. anBaygers Bbthe Tnvdhfio dah bdhised tddik&sh theN@owth 646, 945

U S. Patent No. 7,351,250 U S. Patent No. 7,384,786 U S. Patent Publn.
2003/ 022tisswes wheregdditigpaldissyg guagtity)io osedsd op desired, Fisspe exngnsipn piay be

3008/ 02 ARRR RS GREEPLuiichdh Byl R RABRAR st AR G b B e,
Pat ent Appivides6dulr@ n@fifenirid ehesisuevhedein thd nesisats Brginfustd b HR5appBcatRAGT.

Brody etBionmed Mater. Res. B: App!. Bionmater, 83:16-43, 2007. Gemmti et
al ., TisSEECENYCSSUI%: 469- 79, 2006.

[0062] Acceleration of tissue formation or promoting new tissue formation. A

generator of flow may be combined with manifolds and/or scaffolds to accelerate the rate of

10  tissue formation within a natural healing response. The methods, scaffolds, manifolds, flow
sources and systems of the invention may be used to accelerate tissue growth by augmenting
formation of provisional matrices, facilitating its stable positioning, and aiding in recruitment
of cells to the tissue space. Likewise, the apparatuses and methods disclosed herein may be
used to promote new tissue formation at a selected tissue site. Such new tissue formation may

15  beused to bulk (i.e., add volume and mass) a tissue site. Such methods may be used to rebuild
tissue features that were lost to an injury, malformed during development or to improve the
external appearance of a feature.

[0063] Stimulating the differentiation of stem cells along specific pathways. A

generator of flow may be combined with manifolds and/or scaffolds to stimulate the
20  differentiation of stem cells or other pluripotent cells into specific lineages. Application of
flow using the methods, scaffolds, manifolds, flow sources and systems of the invention may
be used to direct pluripotent cells into specific cell lineages needed to foster growth in the
tissue space. For example, adipose (e.g., brown or white adipocyte) progenitor cells may be
provided as part of a tissue lamina and grown on a matrix either in vitro or at a tissue site in
25  vivo.

[0064] Introducing proteins, matrix, cells, or pharmaceuticals into the in vivo

environment. A generator of flow may be combined with manifolds and/or scaffolds to
introduce exogenous growth factors, proteins, cells, or pharmaceutical agents into the tissue
space to augment tissue repair, regeneration, and/or maintenance.

30 [0065] Creating matrices in vitro for implantation in vive. A generator of flow may be

combined with manifolds and/or scaffolds to facilitate formation of matrices in vitro that may

subsequently be used for irn vivo transplantation.
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Lago et al., |EEE Trans. Biomed. Eng., 54:1129-37,2007. 15Ma et al.,
Scaffolding in Tissue Engi neering, 2005. Manwaring et al., Biomaterials,
22:3155-3168, 2001. Manwaring et alL, Biomaterials, 25:3631-3638, 2004.
Mercier et alL, Biomaterials, 26:1945-1952, 2005. M kos et al , .1 Bioned.
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10 Per Appin. }é\%’) 0 | .V 08/ 036359 .

08/ 036361A2 5 ‘ AL L5 ) 5Pt ster

et al. lo@Rtthide Héy b@Q:oﬁfﬁneﬂ]mt}?ﬁ%folds and/o&%ﬁfff&@fb éuﬂi@ﬁl@ %115&9&1 neering:

Engi neer| ng rinciplés for the Design of Replacenent gans and Ti ccuec,
7004. deposition and orientation of ECM expressed by cells and tissues. The directed orientation of

10 ECM has an impact in organizing and directing the attachment and colonization of subsequent

cell layers and tissues.
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coul d be nmadeYinPatgat Bubdn: 2ORBOABE4and conpositions wthout departing from
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Anderson et al., Tissue Eng., 13:2525-38, 2007.
Brody et al., J. Biomed. Mater. Res. B: Appl. Biomater., 83:16-43,2007.
Gemmiti et al., Tissue Eng., 12:469-79, 2006.
Lago et al., IEEE Trans. Biomed. Eng., 54:1129-37, 2007.

15 Ma et al., Scaffolding in Tissue Engineering, 2005.
Manwaring et al., Biomaterials, 22:3155-3168, 2001.
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a pressure source to supply reduced pressure; 5a scaffold including a
scaffold lamna and a tissue |lamna, the scaffold | am na havi ng edges and
forming alamnate in fluid conmunication with the tissue |amna, the

| am nate being rolled into a generally cylindrical shape having two end
surfaces, thdGEappll &VOO7/196594A%ni ng within the cavity of the wound and

providing re e r he, wound; and 10a manifold in fluid
comuni cat i owgﬁgﬁh?@o@?ﬁ?@ urce and the scaffold to provide reduced

pressure to tmg@pfnt wao orameseend t he wound. C aim 2. The systemof claim
rising_a drape forned of substantially i nper meabl e

1, further co

material to ﬁ%ﬁw%“ﬁ@&ﬂﬂ@ﬁ@% the mani fold within the wound to

substzanti al | i i I pressure within the wound when provi ded
&5 VP%TQ%%. ) *62/_@29&5%?

by the 15manif alm e systemof claiml1, wherein the manifold is
posi tioned adjGEaApplnoMeOOf/18B8564x surfaces of the scaffold in fluid
communi cati o Lth on f dges of the scaffold |am na. C aim4. The
system of cl g‘?dﬁiﬂpplﬁhgv(gioﬂhgg%gq inate further conprises an end portion 20

of the roll ecbv(l\i]rg?(gpglt. W@‘OWh%?%bl scaffold | am na al so conprising an end

portion, and n the mani dis in fluid communication with the end
portion of tHHRCEApPIoMIOI0&MI1AR6AR ai m 5. The system of claim 1, wherein the

tissue |amn rjis i tjssue. Claim®6. The systemof claimb5,
wheflz)i n the g*’a‘f“gggalnt ﬁi@@g/qggf@éé ved fromlipoaspirate. 25C aim 7. The
system of cl ap@T Apphey@ion/zessgAssue | am na conprises allograft, autograft
or xenograft tissue. Claim8. The systemof claim1l, wherein the scaffold

| ami na i s forlEedApplmVOWBKI3026kADr bi oabsorbabl e materi al .
PCT Appln. WO 08/042481A2

PCT Appln. WO 08/091521A2
15 Pfister et al., Neurosurgery, 60:137-41, 2007.
Saltzman, Tissue Engineering: Engineering Principles for the Design of Replacement
Organs and Tissues, 2004.
Sachlos et al., Cells and Mat., 5:29-40, 2003.
Segvich et al., J. Biomed. Mater. Res. B: Appl. Biomater., 84B:340-349, 2008.
20 Shimko et al., J Biomed Mater. Res. B: Appl. Biomater., 73:315-24, 2005.
Takahashi et al., Cell, 126:663-76, 2006.
Tan et al., Bone, 41:745-751, 2007.
Tan et al., Biochem. Biophys. Res. Comm., 369:1150-1154, 2008.
Walsh et al., Tissue Eng., 11:1085-1094, 2005.
25 Wen et al., Handbook of Nanostructured Biomaterials and Their Applications in
Nanobiotechnology, 1-23, 2005.
[0069] All references cited in this specification are hereby incorporated by reference.
The discussion of the references herein is intended merely to summarize the assertions made
by the authors and no admission is made that any reference constitutes prior art. Applicants
30  reserve the right to challenge the accuracy and pertinence of the cited references.
[0070] In view of the above, it will be seen that the advantages of the invention are
achieved and other advantages attained. As various changes could be made in the above

methods and compositions without departing from the scope of the invention, it is intended
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Claim9. The systemof claim1, wherein the scaffold lamna is forned froma
foamor gel material. O aim10. The systemof claim1, wherein the scaffold

| am na conprises a bioactive agent. Selected fromthe group consisting of
an antibiotic, an antibody and a growh factor. 5 Caim11l. The system of

cl ai m 1Ghatvellematian coeined dathieiabevedpsotiption aad ghown n the rowmepap@He, drawipgne

nor phogenetic.proteipn (BMP),. transfarm ng.growmh factor-a (TG-a), a

TGF- 13, %‘aﬁi Bgrﬁgpggqc{%srlﬁwt s ap P"t(‘lié#)“%ugg &Mf-ocyt e- col ony stinul ati ng
factor (G CSF), granul ocyte/ macrophage-col ony stinulating factor (GW CSF),
epi dermal growh factor (EGF), platelet derived growh factor (PDGF),
insulin-like growh factor (I GF), vascul ar 10endot helial growh factor
(VEGF), hepatocyte growh factor/scatter factor (HOP/SF), an interl eukin,
tumor necrosis factor-a (TNF-a) or nerve growh factor (NGF). O aim12. The
systemof claim8, wherein the scaffold lamna is conposed of coll agen.
Claim 13. The systemof claim1, wherein the manifold is conposed of a
bioinert material. 15 Cl aim 14. The apparatus of claim 1, wherein the

mani fold is conposed of a bioabsorbable nmaterial. C aim15. An apparatus for
treating a wound having a cavity, the apparatus conprising: a scaffold
including a scaffold lam na and a tissue |lamna, the scaffold | am na havi ng
edges and formng a lamnate in fluid communi cation with the tissue

20l amina, the lam nate being rolled into a generally cylindrical shape

havi ng Lpositioning emu situates, inc scaffold"' """ 4" nn Cl1" poDsLsoussig
munmsvwf i sy Os the wound
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and providing reduced pressure to the wound; and a mani fold having a
port for coupling to a source of reduced pressure and in fluid

comuni cation with the scaffold to provide reduced pressure to the scaffold
25l ami na and the wound. C ai m 16. The apparatus of claim 15, further

conpri si @4AAMEY ape formed of substantially inperneable material to cover

t he scaf eI i nd the manifold within the wound to substantially maintain
the reduced préssure within the wound when provided by the manifold. Cdaim
17. The apparatus of claim 15, wherein the manifold is positioned adjacent
one of tO@mimrid surAagssmdbr tréeing@abdholddavingfal cavily, ahersgstane edhprising:t h one of
the edges of the scaffold | am na. (iugién 18. The apparatus of claim 15,

wher ei n t he | an? PSSR 3RUEEP SEBRY T BiYS¥5d Sportion of the rolled

| am nate with t : : ] l1$Q; ! e ' .and

wher & the. mant Targ g A A PR Tl IR AR BIA"CH ¢ he
scaffol d | am na. C ahavid@edpheambfoamatg slanfinatt ai finid Somwivaication with thd tsue

| am na conprises adipose tissue. ai m 20.The apparat us,. of. cl ai m.19
wherein the. adi pose. PSS9 etngiars baed ToTsroNG pregba ey Faibiod SR Byingne
apparatus of clai m 1y éMiesuetabest the stdffsld forl FABHIBAINGAMRTA HRScait) 881heound
autograft or xenograft tissue. C aim22. The apparatus of claim 15, wherein

the scaffol d | ani na angd groviding reduned ardsswe tethe verundi asbsor babl e materi al .

10 a manifold in fluid communication with the pressure source and the scaffold to

provide reduced pressure to the scaffold lamina and the wound.

Claim 2. The system of claim 1, further comprising a drape formed of substantially
impermeable material to cover the scaffold and the manifold within the wound to
substantially maintain the reduced pressure within the wound when provided by the

15 manifold.

Claim 3. The system of claim 1, wherein the manifold is positioned adjacent one of the

end surfaces of the scaffold in fluid communication with one of the edges of the scaffold

lamina.
Claim 4. The system of claim 1, wherein the laminate further comprises an end portion
20 of the rolled laminate with the scaffold lamina also comprising an end portion, and

wherein the manifold is in fluid communication with the end portion of the scaffold

lamina.
Claim 5. The system of claim 1, wherein the tissue lamina comprises adipose tissue.
Claim 6. The system of claim 5, wherein the adipose tissue is derived from lipoaspirate.
25 Claim 7. The system of claim 1, wherein the tissue lamina comprises allograft, autograft
or xenograft tissue.
Claim 8. The system of claim 1, wherein the scaffold lamina is formed from a bioinert or

bioabsorbable material.

24



15 G aim 23. The apparatus of claim 15, wherein the scaffold lamna is
formed froma foamor gel material. O aim24. The apparatus of claim 15,
wherein the scaffold | am na conprises a bioactive agent selected fromthe
group consisting of an antibiotic, an antibody and a growh factor. Caim
25. The d&fpar @t us dhecsysiermo? 4laimtewbenrint the s¢rffodd tamira sfermed from adoamton

hor none 20% . a, l?one nor phogenetic protein (BWMP), transform ng growh
factor-a (8GR§Taly TGF-11, a fibroblast growth factor (FGF),

granul ocyte-col ony stimulating factor (G CSF),

gr anul oqyhig{ PRCr o ePsteloPBhirhlll Mk the séARN @ an(ifdMbéeTrises @pichetiveal growt h
factor (EGF), platelet derived growh factor (PDGF), insulin-like %{owth

factor (| GRent. Balssier fronethe@renn ¢ansising ok an andidtatic, gantibpdy pedha gmwih dacietowt h
E_?_&}:orgscatter factor (HGF/ SF), an 25interl eukin, tunor necrosis factor-a
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Claim 12. The system of claim 8, wherein the scaffold lamina is composed of collagen.
Claim 13. The system of claim 1, wherein the manifold is composed of a bioinert
material.
15 Claim 14. The apparatus of claim 1, wherein the manifold is composed of a bioabsorbable
material.
Claim 15. An apparatus for treating a wound having a cavity, the apparatus comprising:

a scaffold including a scaffold lamina and a tissue lamina, the scaffold lamina
having edges and forming a laminate in fluid communication with the tissue
20 lamina, the laminate being rolled into a generally cylindrical shape having
two end surfaces, the scaffold for positioning within the cavity of the wound
and providing reduced pressure to the wound; and
a manifold having a port for coupling to a source of reduced pressure and in fluid
communication with the scaffold to provide reduced pressure to the scaffold

25 lamina and the wound.

Claim 16. The apparatus of claim 15, further comprising a drape formed of substantially
impermeable material to cover the scaffold and the manifold within the wound to
substantially maintain the reduced pressure within the wound when provided by the

manifold.
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Claim 30. The nethod of claim29, further conprising the step of covering
the scaffold and the manifold within the wound with a substantially

i npermeabl e material to 15substantially maintain the reduced pressure
within the tissue site when provided by the manifold. Caim31l. The nethod
of cl ai i@igdy 17.ur t N appmpniss)ifnkgimdéj wharginrthe miaeifoldns paditibned jadmeert ooeef of

the end surfaces qof th sca n fluid conmuni.cati on with an.edge of the
scaf f ol d_Ig’ﬁieﬁ Sur%Fe&P §§ff°q H’QtOHH’HmH’FCaEIIOal %291 qrtlﬁl?et?ﬁ%F fT%‘Brising
posi ti oni n?ctﬁ}a aegdifold lamna in fluid communication with an end portion
of the scaffold I'am na adjacent the end portion of the rolled |amnate.
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adi pose Glaigs 1. The@lpaanatuwfcfame lﬁEWhQIdlndhe lemingte QBTthﬁ@ﬁEWIWStaﬁén@lm pose
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na CO ses a ogra [ -or xenogr aft
tissue. wherein the mamfold is in ﬂu1d communication W1th the end portlon of the scaffold
lamina.
Claim 19. The apparatus of claim 15, wherein the tissue lamina comprises adipose tissue.
Claim 20. The apparatus of claim 19, wherein the adipose tissue is derived from
10 lipoaspirate.
Claim 21. The apparatus of claim 15, wherein the tissue lamina comprises allograft,

autograft or xenograft tissue.

Claim 22. The apparatus of claim 15, wherein the scaffold lamina is formed from a

bioinert or bioabsorbable material.

15  Claim 23. The apparatus of claim 15, wherein the scaffold lamina is formed from a foam

or gel material.

Claim 24. The apparatus of claim 15, wherein the scaffold lamina comprises a bioactive

agent selected from the group consisting of an antibiotic, an antibody and a growth factor.

Claim 25. The apparatus of claim 24, wherein the bioactive agent is a growth hormone
20 (GH), a bone morphogenetic protein (BMP), transforming growth factor-a. (TGF-a), a
TGF-B, a fibroblast growth factor (FGF), granulocyte-colony stimulating factor (G-CSF),
granulocyte/macrophage-colony stimulating factor (GM-CSF), epidermal growth factor
(EGF), platelet derived growth factor (PDGF), insulin-like growth factor (IGF), vascular
endothelial growth factor (VEGF), hepatocyte growth factor/scatter factor (HGF/SF), an

25 interleukin, tumor necrosis factor-a (TNF-a) or nerve growth factor (NGF).
Claim 26. The apparatus of claim 22, wherein the scaffold lamina is composed of
collagen.
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Claim 27.  The apparatus of claim 15, wherein the manifold is composed of a bioinert

material.

Claim 28.  The apparatus of claim 15, wherein the manifold is composed of a

bioabsorbable material.

Claim 29. A method for bulking a tissue site, the method comprising:
positioning a scaffold lamina adjacent a tissue lamina to form a laminate in fluid
communication with the tissue lamina;
rolling the laminate into a generally cylindrical shape having two end surfaces;
positioning the scaffold within the tissue site to provide reduced pressure to the
tissue site;
positioning a manifold in fluid communication with the scaffold to provide reduced

pressure to the scaffold lamina and the tissue site.

Claim 30.  The method of claim 29, further comprising the step of covering the scaffold
and the manifold within the wound with a substantially impermeable material to
substantially maintain the reduced pressure within the tissue site when provided by the

manifold.

Claim 31.  The method of claim 29, further comprising positioning the manifold
adjacent one of the end surfaces of the scaffold in fluid communication with an edge of

the scaffold lamina.

Claim 32.  The method of claim 29, further comprising positioning the scaffold lamina
in fluid communication with an end portion of the scaffold lamina adjacent the end

portion of the rolled laminate.

Claim 33.  The method of claim 29, wherein the tissue lamina comprises adipose tissue.

Claim 34.  The method of claim 33, wherein the adipose tissue is derived from

lipoaspirate.

Claim 35.  The method of claim 29, wherein the tissue lamina comprises allograft,

autograft or xenograft tissue.
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