TI TLE OF THE | NVENTI ON STI MULATI ON OF CARTI LAGE FORMATI ON USI NG REDUCED
PRESSURE TREATMENT CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
appl i cat w0 2009658480t he benefit of U.S. Provisional Appl PCRIUSRIVINER628

61/ 076,028, filed June 26, 2 | pcor.nar ference. BACKGROUND COF
THE I NVENTION 1. Field of thmm‘i o E[‘%@%f“ﬂgpr esent invention

rel ates generally to tissue treatnent systens and in particular to nethods

for stimulati n&bcartila%e formation. 2. Description of Related Art [0003]
dinical NUMELATIONOXCARTTRALE FORRMAHAN EHSéNGdRE@léCEEcR&ESSBREssur e
in proximty to a tissue site aug celerates the growm h of new
tissue at the tissue site. The apgﬁﬁ?z%ﬁgl%ﬁ)f t hi s phenonenon are

nuner ous, but application of reduced pressure has been particularly

successful in treating wounds. This treat rren\tmﬁfr%ﬂﬁentl referred to in
the medical conmmuni $ROSS-RIFFRENECETORELATER AR @M&Ns"reduced
pressure ther N &MH{Q her N i -Q?m‘g .0f . fits,
i ncl udi ng fas[tﬁée?i]helﬁ GilprP\g“le%an I%l?ﬁé@%éﬁk{iﬁ{)%%ﬁ%ﬁmo gﬁig}]lgz{tg{ﬁﬁgﬁ tissue.
Typi cal 161/076028cBltd dnes26;12008 snapporated byaeferensele t hr ough a porous pad or
ot her mani fol di ng device. Unless otherw se indicated, as used herein, "or"
does not require nutual exclusivity. The porous pad, often an open-cell
foam contains cells or pﬁl&%ﬁ(éh@imb%fﬁ?hmﬁvﬁkﬁ%” buting reduced

ui

pressure to the tissue and channeling f s that are drawn fromthe
ti ssue. IThe gddeldws theitnventigeneral |y sized to fit the existing wound, placed

in contact w wound,. and. then periodically replaced with spaller
pi eces of foa{m hﬁ‘r‘?é)r?/&?ﬂ?ﬂawﬂg‘&jﬁg afe gﬁ%eégﬁyaw&lsg'éec% CUL SRS A He phor ous
pad of t giartichldr S MO FR Gt Aing cHfBSR (BEndidnl NG ot her conponents t hat
facilitate treatnment. Wile reduced pressure therapy has been used to treat

soft tigsue iDgsoription of Related Ast been used to pronote, for exanple,
cartilage r e%&f‘sﬁ | studies and practice have shown that providing a reduced pressure in

proximity to a tissue site augments and accelerates the growth of new tissue at the tissue site.

The applications of this phenomenon are numerous, but application of reduced pressure has
been particularly successful in treating wounds. This treatment (frequently referred to in the
medical community as “negative pressure wound therapy,” “reduced pressure therapy,” or
“vacuum therapy”) provides a number of benefits, including faster healing and increased
formulation of granulation tissue. Typically, reduced pressure is applied to tissue through a
porous pad or other manifolding device. Unless otherwise indicated, as used herein, “or” does
not require mutual exclusivity. The porous pad, often an open-cell foam, contains cells or
pores that are capable of distributing reduced pressure to the tissue and channeling fluids that
are drawn from the tissue. The porous pad is generally sized to fit the existing wound, placed
in contact with the wound, and then periodically replaced with smaller pieces of foam as the
wound begins to heal and becomes smaller. The porous pad often is incorporated into a
dressing having other components that facilitate treatment. While reduced pressure therapy
has been used to treat soft tissue injuries, it has not been used to promote, for example,
cartilage regeneration.

[0004] Damage to cartilage through age, injury, wear and metabolic disorders, such as

osteoarthritis, affect millions of people throughout the world. Indeed, it is currently believed
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[ 0004] Danage to cartilage through age, injury, wear and netabolic

di sorders, such as osteoarthritis, affect mllions of people throughout the
wor | d. | rleed)y/iss480s currently believedthat 85% of all REEAISCEIH4IZ602S |

devel op 4 B [ a.les ul.t f norrra vities that
darmge’ AREPELA! Xickhlp B ASERE dBRerBrliE itk ical it ieaRE Bh el ol a

carti| agetiviigs that daiRadeattilaghTElheSdradil 8¢g@hed 860 anPddsaictn dfhetigupdrnt s and
bei ng OVGI’V\BI ght. The process thins the cartilage, in part through

pr ogr anrfeiless ayjbeadwe todraugie pirustiral deforanagion of 8 joimisandehsing Qveh\gelght The
til f
car | aSodaTRAR B e ALSRUARICR B AT ORAM. o TR, TRLAANP,

t he condnam&stammmfrmmlm dantagy oewear dre Biten pamﬁnrum ¢biBiating, inflhdings and
persist at rest king it difficult to sleep. If the condition Fersists

W t hout ST lingcatithejoitcprepitatioay 3 decrege ?lmtloealrfnﬁl@hfy@t@% the capditipny ed,
| eadi
eadi ng \lf(ll@erﬁa]%dﬁﬁla%/te%ﬁrﬁlnl | Ca??gﬁgﬁgﬁ@&l e?’fé:i't?%cy stshat%gt?ﬁ mﬁoi'l ﬁﬁ‘f' {5'!.2?' o

or to disabil e conp cartilTage injury are
exanpl e, toiskeepr Efdhe:amdlticaqmmﬁsn ssthbat coaestdoreatdi/dritherapy, danjedye chmbe totally

articul afions d..the art.icul ar .surfaces to articul ar surfaces S
i hked (s Bd Badine D hatisntin Maiorip Brman: W Y ¢ Ol Ribesisy

[0005] Nié8auer ThE 8rhplicdéi6nd §f &hﬁaé@hjﬁrﬁ&fe‘lﬁﬁlﬁl@lh FHPB&H(%)I@fmﬁ'i%'cQHﬁa res
of the body, such as ears and the hose. such, a lack of cartilage Trom

injury sdb sause @é@ltlpnalrdamagemlcldatdeis@od theTtieylar surfacos, Diamaggdel and

d d lit. The bod
novever raiopTaGiY et o g BRETCarbbit wiyhn Reaer hfasaSiptmbyemayi Ty
conposed of qobd5Adbrebi&CEStilaps (gtﬁ@qlay&ﬁﬂﬁuaﬁl@uﬁb@%f%rfdubems sthas b&w m an
extracellular matrix. The matrix is fornmed %[nospem alized cells call

chondr ocyeleas cachdikkihe a9tee sAnisushonlaclo pf eardlageiromeanjury gy glsotrasulidan s ur VI ve
with a o] artllael .damaged
of ' an- adunIRapao LR sy, SRS b BEFRIGRBL BTG AR alfy b1

r egener dife. new chondrocyt es a process that requires an increased anount of
nutrients and access through the blood streamto other cells and proteins.

Ful |t hi ckned80Qf] Fhehody. lsézvqmr,awcmsﬂ@a@teéy repair desconsiilagenl Crsilageis may
Il ow f 2y
AR s 1rﬁ§%9f1f8¢m?§gfgli%@@lag%ar 'tb?ﬁ%plgﬁa?eﬁgp}éhlls dn @fhsliff Hbbds thal ARG " W

extracellular matrix. The matrix is formed by spec1a11zed cells called chondrocytes.

Chondrocytes are one of the few cell types that can survive with a minimal blood supply.
However, when cartilage is damaged, the lack of an adequate blood supply to the
chondrocytes results in an inability to regenerate new chondrocytes, a process that requires an
increased amount of nutrients and access through the blood stream to other cells and proteins.
Full thickness articular cartilage damage or osteochondral lesions may allow for normal
inflammatory response, but then result in repair with functionally inferior fibrocartilage
formation.

[0007] Current techniques to inhibit or delay degeneration of joint cartilage include use
of anti-inflammatory agents, chondrogenic stimulating factors, antirheumatics, systemics,
viscoprotection and injection of depot steroids. Other methods include implantation of
chondrocytes or synthetic matrices. One method of treatment for cartilage damage is surgical
intervention, with reattachment and reconstruction of the damaged tissue. None of the above

methods are totally satisfactory, and those methods rarely restore full function or return the
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[ 0007] Current techniques to inhibit or delay degeneration of joint
cartilage include use of anti-inflammtory agents, chondrogenic stimulating
factors, woOtoedssssat i cs, systenmi cs, viscoprotection andPChjuseevowscd$ depot

steroids. Othe t hods include inpl antati of chondrocytes or synthetic
matri ces's {é]) lf?é{gﬁ%l n¢ingl F@(Lﬁ ﬁ@ﬁfl‘%BP’ noRe t"? ﬂ‘é’é"emﬁg‘ﬁaﬁ 8re é oYy igiregeperate
I nt er vendattilage st ah@at vigghment and reconstruction of the danmged tissue.

None of the above nmethods are totally satisfactory, and those nethods
rarely rest orl8008] Furthgndhdre is nor proweruwvay toproinotatkeating pf denseconnectingr tisahe

state. | ggg'!t' none of those nethods ar roven. t.o regener at

cartil agszr 'n e iskl %}p%snléé)ﬁ%ﬁen\?sl %"gﬁg‘t‘f%‘és lglgﬂllpf’ﬁ%ﬁ tgl?cﬁ’ BIIES WS%SW?%W@ 0
pronot e diffRultnghedl. UeREE iEBHIEGhdovEndh ®SUFaISESIUNEIrBSufY O tedfs éﬂ'ag?%m{&@ and
tendons. Liganent and tendon injuries are commonplace and difficult to

heal . | riideyion;by imgedigte sHiggmnio Femaye thpdamaged vissustand replaceribwithra grafar Bosst a
| i gament . i v he damaged ,ti ssue and
repl ace slu?ée\ﬁ ’1(:%l %qgﬁaéyﬁl %’{%Eg{sotaé Sﬁ%ﬁecrgs@llghg rta{;‘sgg? Feglglglgl)li%eur?tn aﬁg e?'lglgejﬁ'éri ence
t he | ongfteaskffiotlt telephir ligh@tnts andieddbradyl di@rend thethsd0f TIAR, Whéd fepbir s 40
repair IiH%grretBts,and endons by current nethods. Thus, when repair is an
opt i on, YPHEN;1BF HHRLS FAGMpseles tdched wdhe Hgament pe tenfomarsinftepimmobdizad e e of t en
i mobi | ie;ﬁgett&@s@gp{oql%pe tissue to heal. [0009] As such, there is
currently an acute need for a safe, sinple, rapid, inexpensive and

ef ficient syd0e0fl]akdsuchsthed i§ currentigenecate ineed fooansefe! sivpld, rasdidseipendveas
where the,c nergti ve tiisugl;ﬂidz@m SsSi ng, damage,d, or worn. SUVMARY [0001]
The pr ofPd s S¥siem dnd e F FigeREIAHNE COpBeTtys issucs i afeatWrele dlf nens are
sol ved hynhdt@ive ¥iSduRPmdRhBIRARE, &MAmuti | i ze a biol ogical material to
stinmulate the growth of cartilage as described by the illustrative

enbodi nents herein. [0002] In one enbodinent, a nethod of stimulating
cartilage formation at a tissue si t§g' wm’ml is provided that includes
appl yi ng a chondrocyte or chondrocy W sor to the tissues site and
appl ying reduced pressure to the tissue site for a time sufficient to

induce the growth of new cartilage at the tissue site. [0003] In another
enbodi ment, 4014 dwyraeblpme preserfted byl existing cavtildgeirephia treatmeinticginens are

solved by the systems and methods that utilize a biological material to stimulate the growth of

cartilage as described by the illustrative embodiments herein.

[0002] In one embodiment, a method of stimulating cartilage formation at a tissue site
in a mammal is provided that includes applying a chondrocyte or chondrocyte precursor to the
tissues site and applying reduced pressure to the tissue site for a time sufficient to induce the
growth of new cartilage at the tissue site.

[0003] In another embodiment, a biocompatible scaffold is provided that includes a
chondrocyte or a chondrocyte precursor, wherein the scaffold is sufficiently porous to transmit
reduced pressure therethrough.

[0004] In an additional embodiment, a system for stimulating cartilage formation at a
tissue site is provided that includes a chondrocyte or chondrocyte precursor, a reduced
pressure source, and a manifold capable of transmitting reduced pressure from the tissue site to
the reduced pressure source.

[0005] In a further embodiment, the use of a manifold, a chondrocyte and a reduced

pressure source is provided for stimulating cartilage formation at a tissue site of a mammal.
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chondrocyte or a chondrocyte precursor, wherein the scaffold is
sufficiently porous to transmt reduced pressure therethrough. [0004] In an
addi t i onawoentyodB4sent , a systen1for stinulating cartilagéTﬂﬁﬂMﬂNMﬁnsat a
tissue S|te i .z i.ncl ud hondr e ofr, cho .0C

precur sor, % %‘QF?‘@S% gty ad};’\ ef1 ?ﬁm@é{ﬁ%‘ {gyelts il
transm tlﬁdcﬁme Iapphtéilﬁdmﬂf REGEER th ¥ ArhWmgh hﬁ&&&alﬁd &sét‘i})tfdﬂQhétng'&@d pressure
source. [0005] In a further enbodi nent, the use of a manifold, a

chondrocyte and a reduced pressure source is provided for stinulating
cartilage formation at O her objects,
features, and advant agelgR%l;ﬁﬁ*%é*#lﬁ%ﬁr% ﬁﬂ%]&&q&@ﬁ vm |1 becone
apparent with reference to the drawi ngs and detail ed description that

foll ow. BRI EF Egﬁgﬁl PTI.ON SZ THE DRAW NGS [0007] FIG 1 is an illustrative
enbodi ment ofl® fedds #h dsiityerathodpyens pE o eadupest-presae theepyisysiem:fof 0008]
FIG 2 igeafind tiGechart illustrating a nmethod of admnistering a reduced

pressure thefapy to a tissue site requiring cartilage regeneration
according to [ﬁﬂOS]IHIGszrisaa floer ohat Gldistrating a RG] of atifdiniRetihg 8 8ddudédprestate of a
nmold to aC|I tate adm nistration of reduced pressure therapy to I nduce
connect i V&2 W téssf‘%&%@ﬂﬁ‘ﬂngﬁaﬁﬁ%ﬂ?rrﬂg%raﬁ’@n&Pqu‘thEé‘? apliugatsienodi ment ; and
[0010] FRinfFediténtr 4C illustrate histological sections denonstrating t he
resul ts of reduced pressure therapy for cartilage regeneration according to
an il ustrati[0e0YH6dB Mrateﬁ)ﬁ?%ﬂ.fﬁolﬂﬁﬁ@hl?fﬁtﬁﬁnﬁﬁﬁ&éﬁoﬂ of redhecell phdsomt ng

detalled[hdesc (tilon of the.illustrative enbqadi nent reference.is nade to
the acconpany Orfg YESRrRgLve Hﬁﬁuefrﬁgert??ﬁ‘tlﬁléf“fcoﬁ‘g?%m an ‘?‘Hé‘é%lvé direentand, e

described in [80'f0°]|FIGS”HAd@I@musfrﬁ’te%’iﬁ@b@c&l@@&ﬁnﬁ lﬂhhbﬁ&rdﬂﬂ%ﬁ@re%ﬁs dfo

practice the invention, and it is understood that other enbodinments nay be
uti| i zededisgd pressure @@Tfﬁm fox eartilage regeneraerhaasonting togindtustiatiak cmbndimenem cal
changes may be made wi thout departing fromthe spirit or scope of the

invention. To avoid detail not necessary to enable those skilled in the art

to practice the enbodi nents JdpEaAIRED DESTREPTIOAN descri ption may om t
certain informati on known to those
[0011] In the following detailed description of the illustrative embodiments, reference
is made to the accompanying drawings that form a part hereof. 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
embodiments described herein, 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 illustrative embodiments are defined only by the appended claims.
[0012] The term “reduced pressure” as used herein generally refers to a pressure less
than the ambient pressure at a tissue site that is being subjected to treatment. In most cases,
this reduced pressure will be less than the atmospheric pressure at which the patient is located.
Alternatively, the reduced pressure may be less than a hydrostatic pressure associated with
tissue at the tissue site. Although the terms “vacuum” and “negative pressure” may be used to

describe the pressure applied to the tissue site, the actual pressure reduction applied to the

4



skilled in the art. The followi ng detailed description is, therefore, not
to be taken in a limting sense, and the scope of the illustrative
enbodi mernwe 200915848hi ned only by the appended clai ns. [ O®GCZ]USTIE/048528N

"reduced.pre re". a ed rei nerally refers to re rele t han
e anor AP S pESaithigin babR RufiE Bt ridtson b Sy Btke b Rat rront
I n nost agade viduu. 'REMNEEIpRERSS A itlilly RS et8SAuillTRAV fohfe a8 B &Ik

pressure at which the patient is located.” Alternatively, the reduced
pr essur eSitgaysike hydsastatirapressurp atpwd the itissugrsiss spproaches thei desieet xeidudedt i ssue at

used 1 o et e L HRY B b PR BT R g RGNS, RER i Y P

pr essur dndiested, viahies applek e tatet eteirs s @atid fressaesb Similay, réfemftdsmol €ss than
the pressure reduction normally associated with a conplete vacuum Reduced
pr essur éNFFEYSES H) fefugadipresspiertupigally igfed te p dogrease dmabsehuepisssurpavhilesiegrassst e

As the hx@g&ggﬁ%eg%uﬁées,ﬁ%&fr%% iﬁ%ge}slég%g%?h@é #Igésqﬁ)groaches the desired

reduced pressu may subsi UCEd pressure is then

mai nt ai ned. UYAOEYs Dhdermi“tissueBilé’tatizdd hsrainueferofo the Restisreosd abest sier ei n
are gaug(gf ressure Simlarly, references . to increases in reduced pressure

t ypi cal I4f1GCEPRPT ngﬁgl 2y disegs dciudingaug ngt Bmied tos hipre tisie. | adingse fasae dnuscle

reduced RSB o4k SR Isled Vad:BlaP s DR ATk BRSO laGo AERRBYI

[0013] The term "tissue site” as used herein refers atiron of a
wound orligdafentst Thn taym tissiu sited maytfugbereefer tcdreadi afgni tissueahatlaramdted t o, bone

tissue, adipose tissu scle tissue, neural, tissue, dernmal tjssue,
vascul ar™f ?sggr & ,WO&IHa?Fg@i ‘Q\t‘?ecutvf’s'%lﬁ are IE%fF?qe‘F%géP VYhé‘ﬁH’é hss‘?esgg‘?ﬁ rRE RFENOtEHe
term "tiheRwih bfaddi®ohal HESuBe Fof 8faRipld, Qeﬁl%S@greQJur@ﬂééuE k&&&lﬁc&}]ﬂﬁ% behSedift
necessarily wounded or defective, but are instead areas I1n which it Is
desi r ed cegamdigsusrargasdongraw additionad visswe dhat awkyi tei haneeistetliapd transifantedetozampther

reduced e tissue treatnment nay be used in certain tissue areas to
gr ow adcﬁ%%?ezlﬁgk{notnissue that may be harvested and transplanted to anot her

tissue | ocat ijog14][R¥rdihg ReFRE.M1, B8 ih@trhlive erdbodient! drdsl§tadhi 100 BrRpHiAENt Of
a system 100 for applying reduced-pressure theraﬁ%; to a tissue site 102 is
St

shown. TR&ICEHPLRSsYa thayapyeioidiswesites! 08fis sheavs yEreditistotive ppbgdiments of the
reduced-

I ncl udess?gtg %1?1‘62)% Bﬁ%ﬁé@‘%gﬁ’? ?S?%I\égﬂ‘{}%pﬁ%%%e‘g@s&dth@%%ﬁ}seggsgﬁelr éé% 139%2‘?%‘%& ation.
I't shoulidclbdespfod exahploceaitilage thaendetlls ot ©Bpiifed i Zep@erdtidont Meshalidey ti ssue
of any rh%ggrgfoog r&ilat t le’ tisglrle gi%ehl%rZ may be the bodily tissue of any human, animal, or other
organism, including bone tissue, adipose tissue, muscle tissue, dermal tissue, vascular tissue,
connective tissue, cartilage, tendons, ligaments, or any other tissue. Treatment of tissue site
102 may include removal of fluids, e.g., ascites or exudate, delivery of fluids, e.g., saline or
materials such as growth factors, and delivery of reduced pressure, for facilitating the growth
of cartilage. The cartilage wound 106 on the tissue site 102 may be due a variety of causes,
including trauma, surgery, wear, arthritis, cancer, etc., or may be congenital.
[0015] The system 100 comprises a reduced pressure dressing 110, which includes a
manifold 111 adapted to distribute the reduced pressure to the tissue site 102 and a scaffold
112 adapted for placement adjacent the wound 106, and a drape 114 at least partially covering
the reduced pressure dressing 110 to provide a seal covering the wound 106 at the tissue site
102. A chondrocyte or chondrocyte precursor can be placed directly on the tissue site 102 or

be contained within a scaffold 112 that is applied to the tissue site 102. The system 100
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organi sm including bone tissue, adipose tissue, nuscle tissue, dernal
ti ssue, vascular tissue, connective tissue, cartilage, tendons, |iganents,
or any otwenoewissise. Treatment of tissue site 102 nay imclmnkeowmmmml of

fluids , J I|ver of fI e [

v er o SrlerogRistiEe et 830t o ffir (8 shoRy s FueessnBOlRE Tpo

facili tawmemg‘mtﬂlfecammmm inCAid cb@@Rmichtién Gﬂhttlhd @G@ceﬂ%&@uﬂeQﬁes@iﬁgtth vid ssue

site 102 may be due a variety of causes, including traunma, surgergl/ wear,
vea

arthriti asconéalﬁ d &% andpis@lso i ﬂ%@ow@u@@ﬁwﬁmhe rpdBed previiwe squee i
COMPri S&ndyi f B It 1@5@ Q.Ye%gﬁﬂcgq 16 ilsoadaﬁ\(gh (1\’(2 sdp@%l t%ggged%%rg&?%£8 gk 111
0o the I'ssue site

adapted to |str| e reauce pressure and a

scaf f ol dndrifblddibpareithé @dfaffdldid: mhtchaﬁkjtﬁ&&a thetrBduced predsur® fo theniiswe ditedpe 114
at | east artlall coyerin reduced pressure dressing 110 to provide a

seal cov¥iey OP?fé IR e & u‘ét ?§ ayudly communicptrwith thegdered pyassurs
chondr occsf&se;,m%nq@%%a h & A lggeid%g, 90 & %r%@fd@fh ORILAQ phésﬁﬁféqm% gﬁﬂﬂegcﬁi@rz

contained within a s hat applle to the tissue“sit
syst em 1I08ftathelmanifoddrptl.ses a canister 115 with a f| | ter (not shown) and a

reduced pres ource 116, rein the cani ster 5isin fl id
comumni cgt i Oﬁué\f@ﬁnglﬁteaqo Sg'gh EY'&;‘%G\;‘%TCE}P | r??éurf cing 1618 t 118 and
i s al so doRstfdcHddr&if 'ﬁfﬂlﬂ}bl@ My orh il dRHTAE P IEBSHEENS Eiéﬁﬁ@ldjijl@ fka a

conduit 119. The reduced pressure source 116 Is adapted to supply reduced
pr essur ecaffold 12 raadithoiirpd 114.abeine hithseednyers thay b2 bidabsdrbalile whilb wthers dre

reduced e to the ti. operat | on The conduit 118
oy 1 uity Fa e b Endni BR FLEmbE inshiEs M stinatE rRue Rl acitdee F57 Biogh

t ubi ng ddapiRrteridPét 4 BioisoviabR: rh&t@rlélﬁtﬂét%graﬂéseﬁ&érs‘fmﬁl r(QGB tdrhR ot @dTed 14 tO
the manifold 111. [0016] In yet another enbodinment, fhe reduced pressure

dr essi ngciorg, ?Hﬂl that thoigdueedairessurferdsessing 10 phay beay@pgecbandmpbmchwghw

S STy ot St 10015 Bt 05 B O Aup BRERH 0
i nst ance, the[()(lm]l”[flﬁlodnﬁfbillrﬁmaylb@auﬁﬁd fesOivoRPGolladtion Mehbér &l filedjaagent to
a bioi neriqmateri al _or a_bioabsorbable material that degrades nore slowy

(as t he hod sudates a%?ﬁhﬁ%ﬂuléérwvedm@hth@ﬁiéwq% 102ddbe gapstes kidrmayinelge ng
R T L T e
115 may dewice, 4 Yalumde detsetiomsysten i baid deedction systeniein, infeotibn Hétectioarngstem, a
flow monitoring system, and a temperature monitoring system. Some of these devices may be
formed integral with the reduce-pressure source 116. For example, a reduced-pressure port on
the reduced-pressure source 116 may include a filter member that includes one or more filters,
e.g., an odor filter.
[0018] The reduced-pressure source 116 may be any device for supplying a reduced
pressure, such as a vacuum pump, wall suction, or other source. While the amount and nature
of reduced pressure applied to a tissue site will typically vary according to the application, the
reduced pressure will typically be between -5 mm Hg and -500 mm Hg and more typically
between -100 mm Hg and -300 mm Hg. The particular protocol used in reduced pressure
treatment depends upon the location of the tissue site 102, the reduced pressure dressing 110,
or pharmacological agents being utilized. Additionally, reduced pressure may be a
substantially continuous or cyclical application such that it oscillates the pressure over time.

The reduced pressure source 116 may include sensors, processing units, alarm indicators,
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hol d exudates and other fluids renoved fromthe tissue site 102. The

cani ster 115 may include ot her devices (not shown) including the foll ow ng
non- | i m twogo@xasgshes: a pressure-feedback device, a volPaRaSA@vMEtsRON
system ' VS 0| b | fl ow
nonitori 1?]}819153% '?aet%]%g% ébg\g?%h%é@g% 313125 ’ %@émﬁ%% Fﬁ%\%&g% Q{%W%@%hg& tt l?ees e

devi ces applicdi®nfodredaded ptesgratreatineht tohike tigsdesiee 02098 Whe esatipleta sehbor dror
exanple, a educgd- ressure port. on the reduced-pressure source 116 nay

i ncl ude SYVIfen)(pQ¥s Ay bp disppsediatgracap the reducqe PEESFYTE seiee 116 tp detegminsgbr
filter. {QREkesthte g’éﬂé}%ﬁ@?%&%ﬁﬁiﬁ Jﬁé’s@ﬁl‘éeso&fl:@ 1T8Y ThE sé}ﬁ@%fr qu)yb&ﬁmfuﬂircate
suppl yi ng a reduced pressufe, suc s a vacuum punp, wall suction, or other
sour ce. W h prachssirgmnitthatamadnitas amdcamfrotsetie cedldcqal s ssurechu ppdélizereddyahd | ssue
site wl] t(%/ﬁi callg% var% %:cordi ng to the application, the reduced pressure
will typgtQuger Pressurs SPUEE 05 nm Hg and -500 mm Hg and nore typical Iy

bet ween - 100 1901910TIR@rti a6l ' educed
pressure t rea[t rregr??r depganlgs ug%rhk??lye&?gggﬁrg%%gf P{S%eg{atﬁqus’észg alg%fdelrtillg%e,rﬁt he
reduced the swsigommertype 0f cartikige or thethadyrandtlegacteistiagntantdins cujlagen type &d.

Additional |y, .reduced pressure be a substant.ially. contjnuous or.

cycli caﬁ?bzaepr)% i‘@ff‘ﬁ%&%‘fﬂ ﬁl%%ﬂ’é't H%%%?sc@ftﬁ?%ﬁ 1§ O‘{"ﬁénﬁﬁ E\ﬁﬂ%‘nﬁv‘éqs.@ Fartilagehe
reduced (pib)s BoveClab@ixt R drbOvtiphtd, NCAJIKLE t;é;_féfm&ﬁﬂagér i9CRSHE EitilaPé Ftnd3h ar m

i ndi cators, nenory, databases, software, display units, and user interfaces
t hat f ur@ahdracheacdnd;epiglettis.nhEhe hindi typa ofmartilaginew tisede, fibeerattilega, isspreseshin t o

the ti L . | . i.tch (not sh b
i spos edap it Syrilsis, Bt XA Wictvarh 3 e ficQon BN SPpiREbn AN sour oo
pr essur ecoga¢uting tadohy ort liginiedthiio ®Aney. ERHRLY AsS QU tGAriddSeontbifatiRm8er May

communi cate wi,th a processing unit that nonitors and controls the reduced
pressur e‘nﬁﬂ?\é\é‘%teﬂ%‘f nGserEpesRf caridagectishag theyepiphyseal sartilage in e grpwthi®] The
cartil agg By figeany type of cartilage. For exanple, hyaline cartilage is
t he nost co n type of cartilage in the body and characteristically

cont ai ns col 1[8620] Thepradifold i beosthe Redutsd pressudcdietsingl 10M8adapted tdycdntadethe

cartil age sl found in, art} ular joints, costal cartilage (ribs), nose,

| arynx, sé‘(#&" Srlgéit’ﬁp?ﬁ‘&fl%? tglﬁ_é‘?ﬂ@rsltf)}% Lhe @&?‘lﬁi’lfiddé may I%tﬂa_r”d/ Q?gﬂ‘ltl)f Ingge
found i nogaake with AfeBRuelit R RMR thdafed biRe H?l{t)lf:éh ér)é&%ﬁeociregs?ﬁ%ti l@%ﬂ&fﬁ]ﬁ
tissue, fibrocartilage, 1s present 1n the public synphysis, T ntervertebral
di sc, pdissee sife HORas amound,lthe mapifoltid,1 1 meayi maetialkyrea fully fill tleswound. The

manifold 111 may be any size, shape, or thickness depending on a variety of factors, such as a

type of treatment being implemented or the nature and size of the tissue site 102. For
example, the size and shape of the manifold 111 may be customized by a user to cover a
particular portion of the scaffold 112 and/or the tissue site 102. The manifold 111 may have,
for example, a square shape, or may be shaped as a circle, polygon, an irregular shape, or any
other shape. In one illustrative embodiment, the manifold 111 is a foam material that
distributes reduced pressure to the scaffold 112 and the tissue site 102 when the manifold 111
is in contact with, or near, the scaffold 112. Foam material may be either hydrophobic or
hydrophilic. In one non-limiting example, the manifold 111 is an open-cell, articulated
polyurethane foam such as GranuFoam® dressing available from Kinetic Concepts, Inc. of San
Antonio, Texas.

[0021] In some embodiments, the manifold 111 is made from a hydrophilic material,

where the manifold 111 functions to wick fluid away from the tissue site 102, while
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connecting tendons or liganments to bones. There al so exi st various
conbi nations or internedi ates of these types of cartilage, such as the
epi physeaWocarwist4sge in the gromh or cartil age plate. [PO0ABRo0OPIEs6R#NI f Ol d

111 of the.. e r [ i 110 t . e scaffold
117 or poribSRERERoPRETENEE BERRL ng arlele FEARIGRe a0’ Sar cha 1
or full ymarifotdnWathbutvbeify bdimdibysssiPagicuRr H2Zhdeinnghé weakigdplopertioeof thduced
pressure dressing 110. Wen the tissue site 102 is a wound, the manifold
111 nay paifald] gca@rdrwﬂtyd vy fromehesnafield Tnideandghe fissug ste 102y capillaghy

si ze, shape ' di ' q2f 0 . a type
of -t eat R pr (her Mok B EARE ARBpR N RRUERNIS ol R P EllediBL, |
102. Foropen&eifaam suvh asiVzA.@rihitéEpem “afredshe avaitatilofrdmiKihetiaCoheeptsy ficoof zed

by a user to caver a particular portion of the scaffold 112 and/or the

tissue STANPHO, {f‘ﬁ@&néﬂ?qg‘mmﬂl ic fagmymagy incfysie thgsg madg from ledﬁﬁhér-shape, or
b ' : ' h :

may be skaheshaf foathsthiiGh ,m&%ﬂﬂ;ﬁﬁopﬁﬁc a;agfeg&isﬁes ﬁﬁ%ﬂg@ hy@opRtiic %aglfsrt%l ape

In one illustrative enbodi ment, € nani 111 1s mat er | at
di st ri butaze beendeatad @rvess noated ® prbeide bpdrbphiticityl2 and the tissue site 102

when t he mani 111 s in contact with near, the scaffold, 112. Foam
materi ol my DR RaBet e b REERe terma IS Rhnstuifeg s Didebititie
exanpl e, mitB@al ReathraPbikyhikbtit ShAHRPESHadt to beliovtd BbRGNP Ak MIsAE heme foam
such as Granui:oarr(r) gres& ng avail able fromKinetic Concepts, Inc. of San

Ant oni o,foltewing us¢ 0Othe redused pressueerdisdsing ht & , Bionbsonlpable mhigriallis magerigh that fsr om a
hydr ophi | i r.i al r.e .t he mani fold 1 functions to.wick f]uid away
(7 om ¢ ne2piu BEBGEabso SRl BagaF rortivieg Hodn PG BY RebiRudh Sttt o
t he scaffundtibnd;lptiot6labsoeptions GiddisubbGrbdtle materl AlaH bk @hémiciy, kagymiredang, bound
by any particul ar nechanism_ the w cking properties of the manifold 111 can

draw f | wr@thepaise degrpdedyie vévoaintantimpler phemmigalispecies. syiable hieregaybatde matesials| ar y

flow or L Gl : ' . . itl NG, .f '

pol yui nyfoafieisees TEGAGh R AR COAP etua R Ak 30 ol

avai | ablaid (PO )KiThetpotyni@idspidmay Blso intludsaritht Hmitation prlgsarbésakesy
hydrophilic foans nmay include those nade from pol yet her. Additional foans
that mayPobdHmaratesy, @ﬁmlmteneéhgﬂla@ta@rfpkitlildsn%@rfﬁemﬁxﬁcﬁs(ﬂmﬁp@ foBBgYE t hat

have been)ih&Hhes: Mhy BELLIGAGAndtRdnRlBY I §c 1Y 9P9d bbio¥e cell-growth.

[0023] The manifold 111 may further promote granulation at the tissue site 102 as
reduced pressure is applied through the reduced pressure dressing 110. For example, any or
all of the surfaces of the manifold 111 may have an uneven, course, or jaded profile that
causes microstrains and stresses at the scaffold 112 and the tissue site 102 when reduced
pressure is applied through the manifold 111. These microstrains and stresses have been
shown to increase new tissue growth.

[0024] The scaffold 112 may be placed adjacent to, in contact with, or substantially
over the tissue site 102 to promote the growth of the cartilage in the wound 106. As indicated
above, the scaffold 112 may also function as a manifold when transferring reduced pressure to
the tissue site 102. The scaffold 112 is a three-dimensional porous structure that provides a
template for cell growth of the cartilage 108 within the wound 106. Nonlimiting examples of
scaffold materials include calcium phosphate, collagen, PLA/PGA, hydroxyapatite,
carbonates, and processed allograft materials. The scaffold 112 may also assist in delivering

fluids to, or removing fluids from, the tissue site 102. The scaffold 112 may further comprise
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[0022] In another enbodinent, the manifold 111 is constructed froma

bi oabsor babl e material, natural or synthetic, that does not have to be
renoved fwormaediss4sdssue site 102 foll owi ng use of the r@dWASANY0EB3Ur €
dressin | oab ar e materia mat er | s capabl e of being
absor be ﬁmtbﬁg ?afg}%{ﬁéﬁsﬂ%ﬁq ?Cﬁ%cesbtﬂvhwoa&@ﬁ%é fo ‘E‘Fat‘hﬁ}:“g&ﬂ"f ’C
functi Orkﬂmnﬁ’frobﬁé Iﬁlgraﬁbﬁocfrﬂtth@ﬁke fdﬂ%&/‘l@@ﬁ@iﬁ%g lotheBa@iriatto SFYorR $he tissue
chem cal | enzymatically, or otherw se degraded in vivo into sinpler

cheni cal Sléd@@ ite the poigstin theschifoldddar lblabfbnee cmb@dlmah& thapeaffudd 1i2is fexitioto

acid ( Ao B TERE 6r Btk o Godn s f aiised gt TheRepkEpb® ' ©
pol ycar tmaﬁmas,lzmwﬂmet@fm@ndcmF@w&g@m THOshapBahd BbLibilitylof ¥
further sg&ve as a scaffold for new ce rowm h, or may be used in

conj uncticaHolgildR WW@%EP%IVHt@PQUI@@eWW@%@H degerding on [leozn ofthe
mani f ol dca}tiigt éfr‘ée&&? éﬁ%ﬁ (g,{]tﬁ?g a g %broﬁ trteétﬁéue site 102 as
ure d rou § uce

reduced pres S ap ssure dressing 110. For

exanpl e, any [0025] A ahbndiﬂcoeytstmrf:ﬁm&ﬁo@te Ibrbalrsfﬁrﬁnziyolbdigr&ﬂtéd vRYtHeAViSe appliedeven,
cour se, a ded Frofl | e that causes microstrains and stresses at the

scaf f ol oto 111 UsSHG Siten D2 grdhg eatfoldel 1200 fagilatate the) aromdh gf thssartidagesl 08p A ed

t hrough f tr been shown
o i nor eaanlaiTe Polibbie phRRRG: Byoafehioid setedl 1B W R e oo e

adj acentchoodrocyte ooqlncmclroaytetprpcmsorsnﬂgslﬁeamosadolchomhﬁrgramautdlsgme tethee 102 to
pronote the growh of aglg; q%htll e.int 06. As |ndicated, above,
the scafRe8FY> Mmppng allpgralt xenqgrath or artiieipl d%repam’e%ssy? a%?@rthﬁ’glm%uced
pressur aht ﬁsﬁﬂ%@oﬁrb@ﬁlld? b§'ch§nd}9<?ync-5@ﬁ cﬁﬁlﬂf@g Qhch a]sjt%ohéro zt\}:r&'f% JMERRLRR2!
porous structure that provides a tenplate for cell gro e cartilage
108 wi t Hviick hevehsemgrepasd thiongh e tfllvagelbmdtqm msthwﬂs it 610Wdh0maédmeheé

and pr oo uBAR FRPR R EP e ineaneth il hecot g 3 Helien s EHEBIR, ™

del i ver i%gl ffd94; 895805005 48@mlsm6f2|wlaﬂ& s5fmenBt ﬁrﬁe fibstie Wea Sdl:ioeoe]&?vesfgﬁe
scaffold 112 may further conpri sea di stribution surface 122 that is

posi ti ork¥dr %}%bmn ecdl QM@IWQ@H@@& U%ing techhiquest such psimosdicplesty.ahovhdetocyt e
T S o TR R LT Rl ERE,
t he scafSysteth bﬁArnhSexm @mq@hendr@l A‘@tﬂ% fmrrh@s,témsﬁeﬂapmmﬂ GROISE hefvedtb®
wound 10n?aya}ge appﬁeé Idlsrgcl%lej" tg Itﬁeesc%(f)fcz)l'd l-li 2eordr?1281}|1 Q cﬁzurédhgeforehand.
[0026] The cells, chondrocyte, or chondrocyte precursor may be transfected, either
transiently or stably, to further comprise a recombinant nucleic acid. Non-limiting examples
of such nucleic acids include those that encode a protein, such as a cytokine, an enzyme, or a
regulatory protein; a regulatory nucleic acid such as a promoter that causes a native protein to
be overexpressed or silenced (e.g., to inhibit cancer initiation or growth); an miRNA or
another RNAi molecule; an antisense molecule; a marker to assist in monitoring tissue
formation; etc. The skilled artisan can determine and prepare, without undue experimentation,
a chondrocyte or chondrocyte precursor comprising an appropriate recombinant nucleic acid
for any particular application.
[0027] Other cells may also be seeded onto the scaffold 112 and/or placed on or into
the tissue site 102 to stimulate the growth of cartilage. Non-limiting examples include

fibroblasts, immune cells, stem cells that are not a chondrocyte precursor, etc. In some
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scaffold 112 may al so serve to prevent cartil age overgrowh. The shape and
flexibility of the scaffold 112 nay be sel ected w t hout undue

exper i menvaroenisgespendi ng on the type of cartil age bei ngCtﬂ%aQOetM%msthe

| ocat i on, el 25]. A chondr
chondroc;ﬁOdé)@gg%%@%ér ma?ogﬂle Clg ?P)tgg arfﬁ’g(i Efe& w%%g FEUY 18 ?éihet | ssue

site 10caffolitd2 sddf domimbuhdPsuch af dadehichtinembiae gbmpbllier@‘ agzheaga%s‘el grewﬁl, 108.
An exanpl e of )gé:ﬂqondroc yte recursor i s a mesenchymal stemcell. The
h

sour ce (ﬁun% Pl‘@ laeen Hies brl -dHoharese Mo éibprmeetin, é@mnﬁhﬁl}tﬁésmn@%lb’@m%ondr al
graft, RAADhDP g{&ﬁréﬁ%érg ancp&h&ﬂﬁ}a ddp?l'ﬂﬁgan ;Jngg{i@;&achélﬁﬂtolggtgttlals or
art|f|C|aI prepare tissue. I'n one e sue sourc be

chondr odgrtomn to éhdse skilledi irethe agtudkelhsuloltentr aoytiee e@bodinet, cled tells ukd stedsi Wh i ch

have been epar vo cel| culture nmethods, wth or wthout
addi ti on‘%ﬁt‘g)gﬁf’é fﬁ"qflﬁé d"l"ghh #8 lig incybated pefore the seadloldhi Holggpplisddo e g.
U. S. Patgatisdiesite Po226, 914; 5,81 1,094; 5,053, 050; 5, 486, 359; 5, 786, 217 and

5,723,331. The tissue may al so be harvested by traditional non-cell culture
based neans, [0028]A ciokine maysbesappliedito tlmsssuepitawg/or innthewdaffoldc bt dsl age i s

har ested S avai | abl e instr. uc s Acufex7, COR
Sys;/em o?llé%tj??%l?oef? qsg‘ilbﬂ%%\?/ﬁim H‘Fd@"’lr‘ e"l# % B 53?7 rﬁm‘um‘r;(her t he
tissue gﬂbuﬁféftl@ﬂ oF BiffddéntRABA Ilﬁ@luathF gﬁﬂrﬂi fa&oas B8 A6 JrRb dInldbtne OF MY be

cul tured beforehand. [0026] ‘The ce chondrocyte, or chondrocyte
pr ecur s imhegimends, the¢idkine ischne shat lgan encourage eartilage growthaBoplintiting exxanipdes

aci s 1 R uESREARhacCRBIT ARV 2 RO S Bk R oSG BR e Bl e,

or a reqUGHEPY nspliliRé Biowah FRAMH (BEPY, plabilél RiiGe@EiohtB bordPDGHY! HtaftRAgel hat
causes a native protein tq be overexpressed or silenced (e.g., to inhibit

cancer |4‘?F1f’?‘hfe1t18ﬂlc@{31d9€re@wlm progain (FIBAR) ThestakineRnay bereinghaticer nagyrally
antisen le@ (ﬂflsp‘?odu@em&ﬁ{éﬁyto&) u@&%@%g‘}&e‘g@éﬂs p?e{cteﬁ gt{h %E%}% sfit(e) g% to{' the &L

The skil art| an can m ne
experi rrfsnafﬁilddmz a chondrocyte or chondrocyte precursor conprising an

I at t | d f t | | t 0027
O hercet | 1PN ot e dd@aney Tog uden S EHY B ehops o ey Blosphag salligshor
i nto thepriA/pEue h§&1§)§y§&atet CarBbhdiEl, B Bor (HEc LM Plf HAtelibls 2@ Fandt- ! 1 M ti NG

exanpl es i ncl ude
embodlment the scaffold 112 may be used to release at least one therapeutic or prophylactic

agent to the tissue site 102 by binding at least one therapeutic or prophylactic agent to the
surface of the scaffold 112. For example, an antibiotic may also be applied to the scaffold
112, which is then released to the tissue site 102.

[0030] In some embodiments, the scaffold 112 is a porous material that includes a
plurality of open chambers or “pores” that are connected by flow channels to allow fluid
communication between the pores. The size, shape, or interconnectivity of the pores may be
uniform, random, or patterned, and may be altered to enhance or control cartilage formation,
response, repair, or host integration. Further, the size, shape, or interconnectivity of the pores
in the scaffold 112 may be altered to enhance or control the integration of newly formed
cartilage 108 with surrounding healthy tissue at the tissue site 102. In various embodiments,
the scaffold 112 has a high void-fraction (i.e., a high content of air). It is desired in some
embodiments that the pores are designed to allow the attachment of infiltrating cells to induce

new cartilage formation. As explained above, the pores and flow chambers may be seeded
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fibroblasts, imune cells, stemcells that are not a chondrocyte precursor,
etc. In soneenbodi nents, attachnent of the cells to the scaffold 112 may be
enhanced W9 2058489 t he scaffold 112 with corrpounds sucmcwsm@mm

nmenbr ane ar ose e atin, gum ar. coI I a es |,
', 1, ﬁ@%’é@&oﬁesﬁ E&SE%“@? YRes inag; ?ﬂcﬁ to b %SﬁFt %ﬁ? flo ﬁyl
al cohol , chahudidinahe 5AEORDT 12 ANIFRIRRE dRVHEBR Ok ﬂﬁm@pﬁﬂov@&e@ttb%d adrh Al TRIM
naterlals known to those skilled in the art of cul ture. In another

enmbodi mehe ,tlsscuﬁél‘f%é@il dncluding thedeaasfon pbredheedqressansitd theltissuesite 1Re scaf f ol d
112 is incub for he. sc oId S a i ed t. t e tissue site 102.
Co0260 Aoy ISR BRSO 125 B8 pRakiB AR AR BHE Soart o)
112 as i Iﬁﬁtbﬁﬂttﬂid i8d)0ds .2 pAerali§ast paedsdividly odecRMitd 8djaSernd pBFedl Whete h palrality
affects cell ul ar arowth (Erol iferation or differentiation, Including growh

fact or s Alevhehenprle s formed brandshriwarmibaopen pores of the kiatasial.s Thieariatigns inan

o ot of n CENE AR ot s R I SRR B i PR R Rl ST ©
i nsul i n-dhataetegistbostdf fﬁmttlmdsughlt@mteplhhtIﬁk@hred:ﬁfhodﬁﬁier@,@Yﬁi&aff@l@ltha p(oﬁlm or

cartil ageder| ved I’ﬁél noi ¢ I d sensitive protein (CD RAP). The c%tokl ne may
be synt HAR§SS bgPvesH g%&ncé'ao her empbestinieris; thapalieaﬁmeys Betwepmp@ §8hi cal | y

by cel | s;ahagegh. %gdhﬁlg&éaﬁéﬁ&h&&& Jtﬂ@ &k si8 lmﬁ WeGRAd géﬁ%na%%o LP029] The

p—A

scaffold 112 may 1 nclu W t hout at i on, hat col | agen,
PLA/ PGA, hydr[ﬁ&iyklﬁléhm stcﬁ:folddﬂBmv@nlmsfpnnﬂﬂoSfcunmemef;m&Hlemhdtm,azfd almttﬁialal S.

| n anot 112 ma e used to elease one
t her ape[}ﬁ?téﬁ’?ﬁ n‘% ﬁe ’ﬁﬁ% eélra sflﬂ f o DlEmG %@iféﬂ e 1y 10391113%@? ﬂ@%ﬂ

| east OHHZtSB%IQB%BtHa% e éRRMYAIBRET Ibfocﬁaﬁwal bi8péifies AUf ﬁ&@ﬁae%e(; sgﬁ,?&fﬁol d
112. For_exanple, an antibiotic may also be apB lied to the sca

whi ch i sfor h@ne eesvath sadi celbprokiéeratiass URhegnaterial 9ean ‘tﬁd)ﬂﬁﬁa]ctelmeé oith resqbado ment s,
t he scaffol por

chanbor S apinibd By BRER it P e dfrtindanh ol Slar wbight b

conmuni q;%i‘rhéullohﬁzhmoérﬁﬂlyp@}m) gibberaisARdn t&ﬁﬁ&%ré)ﬁy Hiffefen®ianRaaihyi ty of
the pores nmay be uniform random or patterned, may be altered to

enhance <glorigsityr®SQ and bpedystricoirady iinfrared G8p GID@HOSQO@pa iThe naterfabaray also
i ntegr atﬂe%ﬂara@éh&&ie\;vlth E&Secstltg Fdxwol aégfedy, ?or e&Qr%SfeCO”{‘aeg‘értl L[esJ(st X g 1nvg>lr\1llengpa%r €s

Ames assay or an in vitro teratogenicity assay, or biochemical, cell, or implantation studies in
animals for immunogenicity, inflammation, release or degradation.

[0033] In one embodiment, the scaffold 112 is formed of a bio-inert material, i.e., a
material that does not elicit any response in vivo and does not bioabsorb or otherwise degrade
in vivo. In another embodiment, the scaffold 112 is formed of a bioabsorbable material as that
term in defined above. Regardless of whether the scaffold 112 is bioabsorbable or bio-inert
when it contacts the tissue site 102, the scaffold 112 may also be biocompatible. If the
scaffold 112 is made of bioabsorbable materials, the materials may be designed to degrade
within a desired time frame. In one embodiment, the desired degradation time frame is six to
twelve weeks. In another embodiment, the desired degradation time frame is between three
months and one year. In yet another embodiment, the desired degradation time is greater than
a year. Further, in some embodiments, scaffolds 112 made of bioabsorbable materials may
degrade in a manner related to the molecular weights of the materials used to make the

scaffold 112. In those embodiments, scaffolds 112 comprising a higher molecular weight
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in the scaffold 112 nmay be altered to enhance or control the integration of
newly forned cartilage 108 with surrounding healthy tissue at the tissue
site 102.wWDrowansg4s0s enbodi nents, the scaffold 112 has &Chiugkoo9oiss2$ r act i on
(i.e., ' ntent of air). It is desired in sonme enbodinents that the
por es a?lg%ggi ‘%%8&“?81 sgliufg’ﬁ?ltlﬂtgg%té'tfgﬁlﬁﬁ‘%‘ﬁtpeﬁf’dﬁ ?ffst}”fl? Fhé%’isﬁ%f(rt@ 12 to induce
new car tédng@Bidgdowet inlkculdb weiht AhRedisabove, the pores and flow chambers
may be seededwith chondrocytes or other cell types in advance to pronote

cartil age forl@834lobhe spalold] 1d@ redysrenformed by tieli-spmairfgy Extrdsich, ahstingf araithért at e

di stri but 08 ' I ded to and .removed fromthe tissue site 102,
nel ud %J’@ﬁ%&% P“Iaehs gﬁ’“g’? e Tingr RIPesUne are%ﬁrﬁm%ﬂ %"%YFélttsls it ised, goe E’f’ﬁms 1]
I'n one ewhiollareasinpvédisy thedird@bsind d2whith ERASodhpRlibld i R arASuriPRMANARE
material that includes a plurality ofjﬁgor es fluidly connected to adjacent

pores, VIHISF Brogessimg: dixamplasrofpplymeshwhisican be usertmbernbscaffoliistd 2vimadndet he open
f terdnad: I ahd ' ' d, sh f. .t
Fosul t o 1uteL AR GhibBho polDiReliCS MnCAE Polvihel B4 RRELCURA olhag B AP,

char act dihis¢d tosbiofibsbrhabtt fidiymerg lsudhs poldledticalcid mqusr?n@;nygFrﬁ&gat dﬁg{l@Pﬁ}A)t, he

scaffolngq?i}éz Eore Si g ran?ﬁgs bet ween 25 nm and 50

enmbodi act FFé’gbV&Pé s19d (PG A b and ethes polyhydipxyaesls, patycaprolaetenasi onal

enbodi s | .15 ] sgaffold
112 mﬁ“ﬁﬁaﬁﬁiﬁiﬁﬁsﬁ*ﬂﬁ S S S R el

not el i clegradalle polyeganvatiyttdscndldegradsbls pelyurtiehts at svellras dipoblaotide-

bi ocorrpactipl el.(fec ﬁ‘%\%& 19]5[2 shoul d .al so Ea]‘\zg tlhe mechgni (S:alpbg]n?:l bieochem' cal

properti é’gyf:ﬂé @) ' )ep OGPy Ry FRe glyeo ;ng%%_cg%wr-aﬁaa%lm of

prol i f erfhir@ipolythiérs Gl BhtarE A8t 1R8it&B! ftehs sﬁ@lgaé"éluﬁnfr?%gftfﬁfgfoe%tﬁ’ori and

mechani cal properties such as tensile strength using an tester,
nol ecul #yntheligpelysypingacidseandamlysecchetidormtivas alginate| BRGYin, sndasthertmaanslly i on

t enper at J ifferential scanning cal orjnmetr D and hond structure
by infr a"r%é‘g‘”%@jodseér 8?6?']888%8&??5 %é‘g%a‘{@‘ﬁi ‘arbe R&V@ggg@&é n&"rﬁ’aﬁ%fb’tnﬁ $ed with
respect withduoKingali@dpolPoarbdrdlesSpdtiRinfiratsd) bA®EIPpral&&bSes. € 9- i nvol ving an
Ames assay or an in vitro teratogenicity assay, or biochemcal, cell, or

i mpl ant at i on [493ilB somp cabpdimentst the tioabserbgtdnisciffo}d 112isI raadeatfiPhm, PGA ense
d ben. | nbodi ment ., th ffold.112 | .med of
b1 ot nerLEeR ol Pr AN B Rl RR BreraBa SRS thelhRlif eyt lEEDARIS |

bi o-inert materi
vi vo andBabeg+haid Di(9fbans 6 1asticiciBEan teQise@ 8 fiefark thePIVA polyedd) @5 BRI as

erbod m?tget (’)pt}cgﬁy ?n%%gi\te()[l)g-l%éizc aicisd tfn(i)xrtunr%%f %f (-?ar?dl [??E)Slgcrt?caae:lides r;)aé: Esl t%l: as that
homopolymer of glycolic acid (hydroxyacetic acid). Typically, in the conversion of glycolic
acid to polyglycolic acid, glycolic acid is initially reacted with itself to form the cyclic ester
glycolide, which in the presence of heat and a catalyst is converted to a high molecular weight
linear-chain polymer. It is also contemplated that the scaffold 112 may be felted mats, liquids,
gels, foams, or any other biocompatible material that provides fluid communication through a
plurality of channels in three dimensions.

[0036] The drape 114 covers the reduced pressure dressing 110 and serves as a semi-
permeable barrier to transmission of fluids such as liquids, air, and other gases. The drape
114, which in some embodiments provides structural support for the reduced pressure dressing
110, may be coupled to the reduced pressure dressing 110 or the manifold 111 using any

technique, including via an adhesive. As used herein, the term “coupled” includes coupling

via a separate object and includes direct coupling. The term “coupled” also encompasses two
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termin defined above. Regardl ess of whether the scaffold 112 is
bi oabsor babl e or bio-inert when it contacts the tissue site 102, the
scaf f ol d WO20mens848hso be bi oconpati ble. If the scaffol drPCTAISR@IMERHRS Of

bi oabsor ' he materials may b esi.qgned.t o, degrade within a
desired @frﬁéx%fc ?gl&%éﬁéq%nﬁ%tn eé%‘&ﬁﬁ"ﬁ%m‘,ﬁ OPﬁén%fﬁgrﬂ?ye‘ﬂgﬂ%ﬁﬁ %?8510? GOMRODENS, e

i s six tleilgdimied Moakie sihe Eié@é bEnaR AN A IS8 Nhe tekh & cOgsiédafafR@l@dat i on tine
frame is between three nonths and one year. In yet another ‘enbodi nent, the

desi red dEBHGhaurRAS Yip gehpmicg} bende meghrnicad, thermal, oFglechisa] cauplisgnBpecific

nbodi Sy; f . of i babl i al de i
ranner | raraim AR ckfiifes b hetidfiqles B RRRIRAY AL T G BRb R TRHRC e
scaf f ol ddrafie21 14 inclutio seldimb@d]. NEGadnicsH®E ablding), naBEDadHRERSs, deMbAESte.

nol eCUlaI{gf\f\el ht mat r(gal often retain structural integrity for |onger
peri ods OfFIREVE RBodipgRising drape 1 14 dvantaseprsate citaehedbitaebire bupisisighd the
mat er i al ganifAP3H item e RRhLRn

extrusi ons,lmcasti nlg, or§%t cielfrzlle'?elc %ﬁﬁ)eh %{ﬁ%iﬁﬁ%&ﬁ@ﬁtm‘?c%gﬂ%@ggame as
processithgdmpedl4.Preferred solvents, if used, are those which are renoved

by the procesgj r I ch are bioconpatible in the amounts remai ning after
p?/ocessi ng. @Q‘ﬂ%lﬁ? %Qpep‘BPXIL@P’%Y Retenl ‘géwrﬁﬂdﬁ%%ﬂn@cu@aﬁlépﬁﬂé‘@a‘feﬁbl% 112

i ncl ude diadeinidy. fi afpld h $m BB ] ' : may be used
i ncl ude, e g*e&rr}%('[ i r’n!Bt@ ng%?g bi ogg’é8%2%%@%@?3%%@%‘3&’?ﬁg’ialpol ylactic
aci d ( PLA)astqragrieyimesos having the rrei@MNies qfahelatmer- &aghyally refersac b golyiedo) |
and oth roxyaci ol yca | act ones, pol ycarbonates, polyam des,
pol yanhy ar‘t?rgiepsﬁ,;%glg? 9@%@%&@8&%%%& e lggl{yelr%qs}/f)lgq;t@gg@t}gyg Fﬁ)’aéﬁ%dabl e
pol ycyana®s pidatet 68ina0doOedr 2daitifa® ahbuhEIthediBshce 2Th¥RlstliedSe &f mI%tLeg&lA

pol yl act i decogl ycolide (PLAGA) polyner or a _po!etyet hyl ene gl yco
copol ymeeferstedhgmateriak's phility talreqoves/fremanielastio deformationa Nondimiting ekansples o,

protein ' |l Lagen,, fibrin, and syntheti ol .yam no aci ds,
2nd pol ?ggﬁﬁgﬁ?@éﬁﬁﬁ‘aﬁ%ﬁ%ﬁi@%ﬁl&sonrgasfrsmgneaméa%wwﬁh% ﬂﬁaqgigfnz
occur r i ngblwrgsbéepusaiiidiiecn €8, (£ 1&rie ROUBBE bthylehend may
al so include without limtation oI}é/car bondggyes, pgo%?unar at es, yand

capr al ad¥omede WSB‘]’“QWPYS@%YO&IHEG@ eqmelyethylens, polpaide tikbére pelyuretiane, 112

o 0 Pl oSy | SRBODSIIN S PO 58

lactic alrap, 3iiTdgadersel dtape progylir drapdsiciPh AoROAVAEDIS froas AWty Dé&mison, or an
incise drape.

[0038] In operation, the system 100 is used to stimulate formation of cartilage at the

tissue site 102. A caretaker can apply a chondrocyte or chondrocyte precursor to the tissue site
102 or the reduced pressure dressing 110, and then apply reduced pressure to the tissue site
102 via the manifold 111 and the scaffold 112 for a time sufficient to cause new cartilage
formation at the tissue site 102. The application of reduced pressure can result in the flexible
drape 114 compressing and conforming to the surface of the tissue site 102 as air is removed
from within the space between the drape 114 and the tissue site 102. In some applications, the
system 100 may be used to cosmetically alter tissue having cartilage, such as a nose or ear.
Cartilage may also be harvested on one mammal and then transplanted to another mammal,
e.g., growing a nose or ear on a mouse for transplantation to a human. The system 100 may

also be applied to a cartilage wound 106 and used to at least partially fill the wound 106.
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the optically inactive DL-lactic acid mxture of D (-) and L (+) lactic
acids. PGA is the honopol yner of glycolic acid (hydroxyacetic acid).
Typi cal | yWoOi2n0%1358486onver si on of glycolic acid to pol ygl PEBIUSE00801#8$28

gl ycol i c aci dighSo1 Fil.L d t th pdself to f .he cyclic ester

Gl ool i de - wrio05ol The syt LOGREL &o Mo ebbife coboltRatilS Efvefrea 1o a

hi gh nol gressuse (aieitg Bdsotinted radidiad for PRAYIRES subh ad SxyeR)) o5A6HETRER! Sttotibat
be felted mats, |iquids, gels, foans, or any other

h ffold 112
b gczcr:rga{‘)?qﬁﬁ’eanﬁéhgﬁd&@q Aemer RhAf yagoys tderband phasaesodegieal ngenih - Sill
pluralitygf: alaRIRESHd Ehgrrfgﬁ%?ggﬂgsg&tjqu%e c[uprggpg%st-gﬁlean%rxggtﬁg& ggy(r; L?l\éf 'B? Ot he

reduced pressure dressi fVves as a se perimea
t ransm sgiabled of tridsfiérddersemtdifoashd mapipelatiobf gasand liqhidgattyasesy The drape
114, which in sone, enbqdi nent proviges structural support for the reduced

pressur epral?rgg@m%edl seordmairdeleotnd fux gyalere Suchgrdes prulddgdesignediei ng 110
or the r@gini fhe %@giréthﬁggi%dfsEagﬁm&%yﬁle s:yE't‘éﬁHgﬁi[Egstf‘ﬂ' ﬁlo@v@n%g%gdﬁi'g}éfin As used

herein, the term"couple i nc s’couplfng via a separat and
i ncl udesmuitiptecforessfiwsngnd dimneenteationt ewithpl tetétated mmgesnconpasses twoor nore

conponents t rg continygous wth one another virtye of each of the
conponent s bgﬁ h@ﬁf—@?‘eﬁé’ §iery : If‘ﬁéalé%ﬁ%c%f&’:léedéf’ dﬁﬁ%le.érd“éqw‘qk{}‘gé’f gphdo fb@r m
" coupl edissia@itel 102! Ul ehi& B@BbEiRlent, 8 YR &ppKl B24%0F BANEFRL atfﬁfi'dju%qn?ﬂ%%gl ’

thermal, or electrical coupling. Specific non-limting exanples o
t echni quets 199 fnifly Rommanieates Mathdhd tettupad prossucodrpiseng 116 tyhecahdaiid 26 that

i ncl ude ' 9. trasoni.c gqr RF wel di nqg)., .bondjng,. adhesi ves,
cement s,@ fé‘é &fhr?g%f’?girﬁcg Y ee'i‘?ﬂ'é?ﬁ%r?é‘?ﬁsgr,e ‘T‘?émgrléBgn{’L}th%E) ?fd{’gléecgéfﬁé?r ate,
at t achedhs tondoitun 8 wHieH relqiiéscdiel ubd\ef vl flob dnd 148 for $6AttolTRY tHetelivel§ of
lining of inpernmeable materials that functions the sane as the drape 114.

[0037] TREUEH Rissyra jropethsgduead pressure sowee brtoanddudlud peframtthe floid supplyd

seal. T d . , e.~0e_an inpe abl e o enl - per neabl e
ol ast one bRy Th K ARl AAR P IRBLTRAR, fuled Bobs AR
el ast omewithih thegyedeved!pryssuefseure 106 aThe Rvidsupplyn@inaiibs fédinehdsodddaRgio | | ke

properti,eﬁ].é I%t%re specifically, nost elastoners have elongation rates
gr eat er PHSHIEGHoHEHE 192 svighilwide lnflushpentaminants, seunterdntestionsios pramote tisfee of

o e . TORSIABIS ARy 4 €SOO T R B,

pol yi sopheds grestth faners barttibititienenesthdizs, antibhaéry agatts, antiviral agents, cell-
growth promotion agents, or chemically active agents to the tissue site 102. The fluid supply
124 can also be used to deliver gaseous fluids to the tissue site 102 for a similar purpose
including, for example, the delivery of sterile air in small quantities to promote and maintain
the therapeutic effect at the tissue site 102 with or without the reduced pressure being
maintained.

[0041] Referring to FIG. 2, a flow chart is provided outlining an illustrative
embodiment of a method of administering reduced-pressure therapy to a tissue site requiring
cartilage regeneration or healing by use of the reduced pressure system. First, the tissue area
of interest is identified, for example, by a caretaker (step 201). If the tissue site is located
underneath the skin of a patient, i.e., not in direct line of sight, the caretaker may identify the
tissue site by use of imaging equipment and techniques, such as MRI imaging. At this time,
the caretaker would then determine the best path through the patient’s body to reach the tissue

area which would cause the least damage to healthy, normal tissues.
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rubber, pol ybutadiene, nitrile rubber, butyl rubber, ethylene propylene
rubber, ethyl ene propyl ene di ene nononer, chlorosul fonated pol yet hyl ene,
pol ysul i woeoewtsksp, pol yuret hane, EVA film co- pol yest ecT/isealIsisorgones.

Specific exa [ materi,als include a siljco dr , 3 )
Tegader m(r) g@ ggfél ﬂgecrg?/& ?@dgsﬁi‘ﬁ%dglh"@ﬁedggt ShisSHE SH9 Iﬂpg%fz}'oﬁ?rﬁ\?ér‘{}ﬂpm son,
or an i napohehelerdpedimef) 3Gduiits tOBENVaF tedlced pressaxs NBMs 1Qed, r 4iF Gyt
stimulate formation of cartilage at the tissue site 102. A carefaker can

apply a YWBfdsbbsfore o5 after s aranifpldsis delivanedstorthe tiswun site.i Hthetissiue sitelid20aatedt he

reduced ' L t a rreduced . pressur.e to. the
P esne. sPIERRALCLETBEHE pidthy, OIS ARPbY SORPRGTE e BRREHE S jniion
suf fi ci einto the bodywitheouphvthe sitih of G@eafiertraal HRBu@ adyftetdtSigl@ssge t € 102. The

application gﬂq rzﬁgﬁced pressure can result in the flexible drape 114
conpressi ng afd3UdRrsemsicHPodinents itds pontemplatedithat the tissue siée has inpdficientai r i s
r enoved 4 dabyl p e : X tissue sit

102, 1 n Lo tiet Aol R e InbG AU RE A e Al N, ¢ v
ti ssue hepriengmplsy thid deyee mayche asinflatableelevice e@hce £86idiis p@Paredytha hiifbRl

har vest ed op.one r’iarrrra({) and then transplanted to another manmmal, e.g.,

gr owi ng BEHBEROEACIVEred "2 hpuse for transplantation to a human. The system

100 may al so [pg44PRiel rﬁﬂntd?stﬁblﬁ%tsgﬁfﬁ‘&eof“iﬁé'ﬂnthqg 6%‘[?1%?8§ﬂ0 Oe%aﬁackﬁ%é%he

partially fill the wound 106.[003 The system S ow effective
cont r ol tssue sitedstepA03)x ehpasiuatdipressupy is sismrappliehd the tisss site (sadpe204yr AHe ent s

for vit uch as oxygen), .osnotic forces, oncoti ¢ forces, and the
addi ti o?e%‘%gg §?%§%{F“8‘fy é‘Pﬁgﬂgg%&f‘Pﬁ“@ & 5,38 “Hﬁ‘_é’?"r?ﬁ‘é‘é%‘%‘i’fba’fu%édw. Still
further,cohteenplayd hastht Peciord PresRASIRAY bELRSBMEE with &e'mﬁrgl&ffffﬁﬁ‘&s ﬁﬁ‘,sér%gé@?dgas

met hodol ogy nay be enabled to transfer elenments for t mani pul ati o
and | i quhdl Dsemeisdpalingorgegspetation asrpreyicsslyrdiscussedd i nflux and ef flux cycl es.

iad . tyicgobrdionseedd i nf ux and ef 1 ux
i 11ty ot TP TR RO RRFIr(LotTRe BBt S d PefoPt e debrnd oo ces

flows, dadosaeeninedappropridtebyiatatAlerauellad fe0iRss elfitidile, Thmesiial il 00
may al so be co,nfléagured to deliver fluid, liquids or gas, to the tissue site

102. | n "EgRnEralnp &He.mdd the ke | Theqnanifabd may ba rérapvedaipon pritiajorncdnipletd 125 t o
the ti ssb&nsiatitn dPdhelchii icates with the reduced pressure dressing
110 by ay%egn ullsrtlalg’g ctﬂggée?’%%ﬁ e connected directly to the reduced pressure

dressing 110 [00#$] Is bame pmbodintedis) etdpgn por@s or flow channels of the scaffold may be
designed to promote a certain connective tissue growth in a particular three-dimensional
shape. Thus, in one embodiment, the scaffold may be designed to promote cartilage growth
on the surface of the body such as, for example, an ear. Referring more specifically to FIG. 3,
an illustrative embodiment of a system 300 for applying reduced-pressure therapy to an ear
301 at a tissue site 302 on the top of the ear 301 is shown. This illustrative embodiment of the
system 300 applies reduced-pressure therapy to a missing section of the ear 301, or cartilage
wound 306, to regenerate the missing cartilage. The cartilage wound 306 of the tissue site 302
may have been due to any cause including, for example, trauma, surgery, or cancer. The
system 300 corhprises a reduced pressure dressing 303 which includes a manifold 311 adapted
to distribute the reduced pressure to the tissue site 302 and a scaffold 312 adapted for
placement adjacent the cartilage wound 306, and a drape 314 at least partially covering the
reduced pressure dressing 303 to provide an airtight seal covering the cartilage wound 306 at

the tissue site 302. The remaining components of the system 300 include the same
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the conduit 118 which requires the use of valves 127 and 128 for
controlling the delivery of reduced pressure fromthe reduced pressure
source 1MsOoa0@15848h| ui d 125 fromthe fluid supply 124, PETASCe9wetops The

fluid 4 .b . hed , [ d withi
the r oduraiopt e Bl 3 PERS4Ge’t oH @5 G 5eviioe digaloe sRunEl. B et

pr ocedur &aptee 1 20luiey édi@lihg Seltdndiit ©18Q2h¥iddlcdd pHesiard d}eisln%ibs@ iGN nants,

counter infection, or pronote tissue growth in the wound 106. Thus, the

fluid suifFiBenenta of tis syetemsiY describetliabevre apgratoinsa fashipy aimibam td theicdmponemst h

factors, ;@pt §y@'te?r§ h§s: anesthetics, antibacterial agents, antiviral agents,
no

cell growth pro I on agents, or chemcally active agents to the tissue site

102. The fl ui [@04Tnfps sndicéedadoveittsdafoldsHd iy BEElhde@radgReMab Sinfcbiiabiswig t he
tissue site 102 for a simlar pur@gose i ncluding, for exanple, the delivery

of st er i TSubstRntially onen the Hsmgsite 62 tq promotmtbe arawihl ofthernastilage inghe trstigeut i ¢

ef f ect s ol | | 1.h ' he reduced pressure hei ng
mai nt ai ﬁ%’%. [0 'Afﬁy%ea_?ﬂ 8%? lg?glgta %F&%?t%oégfﬁ)r%ﬁs&arc ﬁl_r? @‘agP‘%\‘/rd%éat%ﬁ? i ng
an il | usfor etl] growehrbbidie wanilagefwithimetehoshindf3080 MheisBiperand glek Rality o tH sogFsla e

t her apy a tissue site requirjng cartllage reé%ener_at.lon or healing by use
of the redUbduboelestsdbas %ﬁé\‘hdemds&h?pq% £ PaysiVd agdndicased bythe daghediline

i denti f i Gfkhe t&fuc QI HERR dx@ysil?%ﬁr@r. GhE bmbSliffnt Ahold!hot! ﬂgwhi ﬁ??%e ﬁgﬁtdqoi S
| ocat ed underneath the skin of a patient, 1.e., no? i di T ec ne o

si ght, tfeem ¢he ssaffldr3 13aptoitbiedesirey shdpe. Oinss the moldds ygated eo fif the @MGE01ht the
equi prent__and techni.gues,. such as NRI imaging. At this _tine, the caretaker
woul 4 NERGRIEe AL P igdng poyion 1f sandtegived FetopmherafieldHia iniaghe dheay t he
tissue afif@ndibrat Bhapedksireaays URIRg806.0 i

tissues. lOoréllz] Thedyerrani %ol d i@%ah?ﬁeehﬁgg Fveregg?% éﬁgﬁtléagés/duae%gg’t e ?Cs?{%%)d
202) . FutlZresy contgie plandeoaytesor elcepiaginoyi empplied dinattlytts theacadéhgereoundedsc ed

I . b t r. af th
s ol et e FnsPERRSaped eeSing T indfiale e a1 §F Ll BoSiioted Slnipglis o
under neatolid bihhe skitilgefwdung 3081 the ﬂiage Bhg isﬁﬁﬁitfoﬁéc@td@égﬁe deduc¥@predstro the
p

tissue sjte by insertion into the body through the skin of the patient and
t hr ough Hpspingr}03 as deserifpd in detaibaboveoRefluded psesswre dlrvanyi caprthen be applisd by

a1 of d°° Pl ALkl RE uirEt e BRI My B P EEGy Rorlefloeds o

voi d. Faedwedppsaure Uhissingegd.ce may be an inflatable device. Once a void is

prepared, t heiO&ESr]] iIL ngther embodiment, the mold may be positioned over the cartilage wound
306 creating a void that may be filled with a fluid containing chondrocytes that is delivered by
a fluid supply (not shown) via the conduit 118 or other independent supply of fluid. After the
fluid fills the void between the mold and the cartilage wound 306, the fluid hardens to form
the three-dimensional scaffold 312 that assumes the desired shape for the regenerated cartilage
at the tissue site 302. The scaffold may also be seeded with chondrocytes after hardening.

[0049] Other embodiments within the scope of the claims herein will be apparent to

one skilled in the art from consideration of the specification or practice of the invention as
disclosed herein. It is intended that the specification, together with the examples, be
considered exemplary only, with the scope and spirit of the invention being indicated by the
claims, which follow the example. An illustrative embodiment is described in the following

example.
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may then be delivered. [0044] The main distribution surface of the manifold
I's then positioned adjacent to the tissue site (step 203). A reduced
pressure WO 200ver384sppl i ed to the tissue site (step 204). PChaSe@d0¢sses

pr essur eg iy Ber iR dsk GANALERNS b @fiod N @n interm ttent fashion.

Furt her, 'S contenplated tnat tne reduced pressure nmay be alternated

wi th del i ver y[0050]f Cartithge farntationiwas @bsdrsed inaéspphsyoitie dpplicatitth ¢freduced

regeneration a revi ously di scussed. .[0045] The | ength _and force of the
r educed-?f??é‘?&ﬁ‘é‘gl?}ﬁ@r%ﬁﬁu‘%@f o dpfastsranal peyasival membranesy I hase hsavaiens are

appropr i gtsfoniy nr.eyi | . | tissue
regener at isggn r%afﬁfﬁgﬁ%ﬁ{ﬁﬁga%%{égga elﬂr{a%:oﬁ %ﬁg %ﬁ%ﬁﬁ@%ﬁﬁaﬁg%&%art I al
or conpl integest axtbe fcklt ofdisswef engireening. t Theag éortmtions REB)obs¢rOOdH] the abssaceof

enmbodi nent t he open por.es .or, fl ow channels of the scaffold nmay be.
desi gneasc?tgblsr%%fﬁ’ S%ncg%r?l?' éi‘flﬁl the ppRlicptionot reduced pegsswien Norragtilags %i"@ﬂf‘l‘%
three-dims@@é&i§$&%ls_rﬁ§§bjeétéﬁ%d@%@%?és§@@.t’ the scaffol d my be

designed to pronote cartilage 'growmh on the surface of the body such as,
for exanpl e, [A8SHL artikage deganarption caussd by icongeaithhabnorniliBies 8r diaeast bhdist r at i ve

501 at ot B SeRLAR Son<BhutBE Hected S ok BE B0 gy and Rbwedhenl! ©"
i |1 ust r avbuel-leating ioaporise Odanidpe 16 yatiRge %%ragplllekuﬂ& ihad li'l%%la)gé@%@dfr%yttﬂ@r apy

to a missing section of the ear 301, or cartilage wound to regenerate
the ni sshady: Eubthickpgss arfiulag sartilage damagas aoge®hofdrahlesiphs sllewddr the B0@natay

h b i nel.udi : . . O

cancer - iHRatoy ABKAFR B DR N HSr f1Rber AR einality Bt B ot

i ncl udesofenninorly bgtidh. 1Treastaptedr f@aﬁi&wﬂtilﬁfgkﬁaﬁiﬁge iedfeh tespiipgsure to the
0

tissue site 302 and a scaffold 312 adapted r placenent adjacent the
carti | ag@iHBeInL- aesbrarely gestorg filhRmgtion ef refusm the tisawe todtsinative penmah gtateh d his
reduced ' : ] i ey eal. ri-ng dhe
Carti 1 age umeainakRast it ikt SPRAVCRTIAN Ml bhlte P RnEEKERKIRIE A5 ¢ e
syst em 36ducied ptagsiee tha@tneatreconponent s conpri sing the system 100 descri bed
above i ncl udi ﬂg%yfor exa ube adapter 120 fluidly coupling the

le, t
conduit 118 tl i & foam, lf&‘ié‘é‘ggﬁ”@‘_"%ﬁ E@ﬁ%‘_’@(ﬁﬁ"?wﬂedtfﬁ'ét Bapditett s of the
system Sﬁﬁhc‘é‘?ﬁé‘%ééﬁ)@féuﬁ‘n%‘é?mﬂpﬁi@ﬁ&v tdiBgl 2P et UiihRheddtridlE of RBBRNENt S

of the systeml1 ®
were exposed. A GranuFoam™ (KCI Licensing, Inc., San Antonio TX) foam dressing was

applied to the bone. With some treatments, the foam-covered bone was also subjected to
reduced pressure. After treatment, the treated bone was subjected to paraffin embedding,
sectioning, and staining to evaluate the effect of the treatment on new bone formation.

[0053] FIG. 4A shows a naive, undamaged periosteum in rabbit cranium. The dots
denote the demarcation between the cortical bone and the thin layer of the periosteum. By
contrast, FIGS. 4B and 4C show that, with the use of GranuFoam® and reduced pressure (-125
mm Hg), extensive cartilage tissues was induced overlying the periosteum.

[0054] In view of the above, it will be seen that the several 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
that all matter contained in the above description and shown in the accompanying drawings

shall be interpreted as illustrative and not in a limiting sense.
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[0047] As indicated above, the scaffold 312 nay be placed adjacent to, in
contact with, or substantially over the tissue site 302 to pronote the
growt h ofwoheoxias48ol age in the cartilage wound 306. ThePSTASR@OM482® i s a

t hr ee- di nensi r ructure.that..pr.ovi des a, tenpl at r cell growth
of the cartil @ggé]v\‘/?ﬁ ﬁ%lsef‘ ?1%’ St A f’c‘?ﬁ%uo%ﬁgerﬁh%ll HBB?P%F& F¥ {F%?FFH‘E%e

scaf f ol dTizldisswByiomef thelrefeicpdedtrsat iPintdnied fefly Rbusliritehe 4436ri6A¢ mald as

i ndi cated by the dashed Iine on the reduced pressure dressing 303. In one

enbodi neit the guthgrsnd meradamission is mage that arweferendeponstitives priar 4r6| Applicanisnt o
t he desi ﬁnﬁﬁ I foiof |t r..301 at the
tissue sllret%(;fiv %@g‘?%h% t gé%%stg?lﬁ%u}p%yt% %E%I%g?ﬁcgé)rg t eeC1%§ér§t%{e61§?s0r m t he

scaffold 312 into the threedi nensi onal shape desired to repair the
cartilage wound 306. As indicated above, the scaffold 312 may contain
chondrocytes or a coping nmay be applied directly to the cartil age wound
306. When the reduced pressure dressing 303 including the scaffold 312 is
positioned within the void of the cartilage wound 306, the drape 314 is
positioned to cover the reduced pressure dressing 303 as described in
detail above. Reduced pressure therapy can then be applied by use of the
reduced- pressure source (not shown) via the conduits 118 fluidly coupled to
t he reduced pressure dressing 303. [0048] In another enbodi nent, the nold
may be positioned over the cartilage wound 306 creating a void that nmay be
filled wth a fluid containing chondrocytes that is delivered by a fluid
supply (not shown) via the conduit 118 or other independent supply of
fluid. After the fluid fills the void between the nold and the cartil age
wound 306, the fluid hardens to formthe three-dinensional scaffold 312
that assunes the desired shape for the regenerated cartilage at the tissue
site 302. The scaffold may al so be seeded with chondrocytes after

har deni ng. [0049] O her enbodinments within the scope of the clains herein
will be apparent to one skilled in the art fromconsideration of the
specification or practice of the invention as disclosed herein. It is

i ntended that the specification, together with the exanples, be considered
exenplary only, with the scope and spirit of the invention being indicated
by the clains, which follow the exanple. An illustrative enbodi nent is
described in the foll owm ng exanpl e. Exanpl e: I nduction of cartilage tissue
formation
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[ 0050] Cartilage formati on was observed in response to the application of
reduced pressure therapy to the surface of intact cranial periosteal

menbr aneswOh@sss4sbser vat i ons are of significance in thaCtTaseeoioasyes
formation in response to a therapy ine and of great interest in the
field of tissue engineering. These foO ns were observed in the absence
of scaf f Whdt iseladhediss and only with the application of reduced pressure. No
cartilage fornation was observed in controls not subjected to reduced
pressure. [ Oognlg]m tar metgd of siianlating cartilage ferewtiby atotispuaisitain aipammm|the | es
or di Se%&ha&]g"ﬁ‘gﬁ"g‘q% is of great clinical consequence. Because of the |ack
of bl ood supply an ubsequent wound- heal i ng response, damage to cartil age

general |y resapptyng aclondrovyengd choadioeyaiptecisot foethd @skae sftet andt hi ckness
articular carti Lya e ga ge, or osteogchondral |esions, allow for the nornal
i nfl ammatory P8 ﬁfgﬁn’ée ucq pregsugs tp the tissuesite fop p timepufficientito eayise how eartilage.
Sur gi cal folRhtfinvR tild ©Rud Stoften the only option. Treatnments for repair of
cartilage danage are often | ess than satisfactory, and rarely restore full
function or return the tissue to its native normal state. This Exanple

denonstrates the inductian of. new cartil age from peri osteum usi ng )
Gr anuFoan(r) iAo ?e%ﬁglf%iﬂde%f 2 L phisteinfhe chopgygote ar ehpndraeisi prequasos iy

reduced iﬁraﬁtﬁ&éhﬁ»aﬂﬁlfé%cﬁ?&lhﬂ?a&%‘iagpﬁédﬁﬁé'Eiss%gislté.ty to induce the periosteum
to synthesize new cartilage. The'intact, undanaged crania of rabbits were

exposed. A GanuFoan(r) (KC Licensing, Inc., San Antonio TX) foam dressing
was applied tgo_ t ne. Wit 0 treatnents, the foam covered bone was

al so subj ect e@a ngg‘r gﬁﬁgneeglo&ogscm_, Wherew} the tisshesiff has ¢ fartifasg defegt none was
subj ected to paraffin enbeddi ng, sectioning, and staining to evaluate the
effect of the treatnent on new bone formation. [0053] FIG 4A shows a

nai ve, undangdain fedhemethad afglaimiFomhersimibie dnfecTiseonganitabiembiedo thbritis,

demar cat the cortical bone and the thin |layer of the periosteum
By cont rdégﬁrgﬁ%?‘ﬂ?{s and 4C show that, with the use of G anuFoanm(r) and
reduced pressure (-125 mm Hg), extensive cartilage tissues was induced
overlying the periosteum [0054] In view of the above, it will be seen that
the several &d¥#ht-adbemsthodipd clamndamihersimthe rediispdprsssuanis apphied toshy tissuages

at t ai nedjte AfolgH 4 AURiFGHBRER I 2 de AR FBLSs D sS16:. 20OV E

Claim 6. The method of claim 5, wherein the manifold is a biocompatible scaffold that

is applied to the tissue site.

Claim 7. The method of claim 1, wherein the chondrocyte or chondrocyte precursor is

a chondrocyte.

Claim 8. The method of claim 1, wherein the chondrocyte or chondrocyte precursor is

a mesenchymal stem cell.

Claim 9. The method of claim 2, wherein the biocompatible scaffold is bioabsorbable.

Claim 10. The method of claim 2, wherein the biocompatible scaffold comprises a

polyhydroxy acid, a poly(caprolactone), a polycarbonate, a polyamide, a polyanhydride, a
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met hods and conpositions wi thout departing fromthe scope of the invention,
it is intended that all matter contained in the above description and shown
in the acworzpe@msB4sg dr awi ngs shall be interpreted as il lPagtusatmmescand not

ina linmting e Al references cit in this specification are
her eby %@%@%&?%? %lda ggl%g#’%%ﬂcﬁpog'ﬁ‘ée@i%giﬁ%‘fag}? Rﬁly"tyﬁgoarcgﬁ%treé’ﬁées her ei n
i s i nt endghdablegloyyur&hsiermari ze the assertions made by the authors and no

adm ssion is made that any reference constitutes prior art. Applicants
reserve the right to challenge the accuracy and pertinence of the cited

ref erences. ' ided s aim 1l..A nethod of i mul ating
cartil age f(():lr.%%\? (%X\'ha elg% %I?Aggduf?asl?lt@’w ergln%mc?mpﬁgﬁﬁé%{@ié EIRPTIES Png:
appl yi ngpaylattieebogbico RdO(PIAGAN pAIGieLoRd SSIYEtEPend BlytHEPT A 8AURpSiyhfer, and

appl ying reduced pressure to the tissue site for a'time sufficiént to cause
new cartilage formation at the tissue site. Claim2. The nethod of claim1,

wherein the chgpgiocy olo\Y or Ls.i.n a bioconpatible
scaffold that I's appl ?‘ggﬁpbo ﬁ?&ﬂl{l@gé@@??(gﬁﬁ%l% ﬁ?‘gylnq’ﬁéy*‘?&r}%g?lbefnsé}l%i m
1, whereiite. the tissue site has a cartilage defect. Caim4. The nethod of

claim3, wherein the defect is congenital or due to arthritis, cancer or an
injury. aimb5. The nmethod of claim1l, wherein the reduced pressure is

appl i ed 10  Nelainh §5U¢n iethodWr e 19, WROHEfhe FORAE S ch b ERlHC o

pressure source. Claim6. The net erein e manifold is a
bi oconpacbold. scaffold that is applied to the tissue site. Claim7. The
nmet hod of claim 1, wherein the chondrocyte or chondrocyte precursor is a
chondrocyte. Claim8. The nmethod of claim 1, wherein the chondrocyte or

hond i . Cl a . of
chondrocyt e RTIgRM150Thé MethodRTRRHANTBWhSEETHE &) thkin saﬁdrﬂgg%?xgﬂg%ﬂgcfﬂ%%ap The

claim2, wherein the bioconpatible scaffold 1s” bioabso

net hod dBMI)a3, BMP-6,BMR-{Tntransforhiing gropah Fasta-Bs@ATR-p), dnsalinglikc geswih factor
(IGF), platelet-derived growth factor (PDGF), or cartilage-derived retinoic acid sensitive
protein (CD-RAP).

Claim 15. The method of claim 2, wherein the cells are seeded onto the scaffold and

the scaffold is incubated before implant.

Claim 16. The method of claim 1, wherein an antibiotic is applied to the tissue site.

Claim 17. The method of claim 16, wherein the antibiotic is applied to a

biocompatible scaffold applied to the tissue site.
Claim 18. The method of claim 1, wherein the mammal is a human.

Claim 19. The method of claim 1, wherein the new cartilage is transplanted to a

recipient tissue site.
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pol yhydroxy acid, a poly(caprolactone), a polycarbonate, a polyanm de, a
pol yanhydri de, apolyam no acid, a polyortho ester, a polyacetal, a
degr adablwopotwisgsnoacr yl ate or a degradabl e pol yur et hameT/USk@omugb28 The

met hod of cl a¢ rej bi tible scaffold conprises a

pol yl acti de- gglgglh%%gl %@0?@@%{%% %8%’@2?’%@%%3?%&9@%@5 élafSBPdrP?)ﬂ\@r
copol ymea chafideveytelgtecufiue ane ivheckiwtheGLatoT Is sufiéibhB pdion ol t2inBdit38RIc¥d N9 @
cytokine to thtﬁ tissue site. Caim1l3. The nmethod 'of claim 12, wherelin the

cyt oki nePesSufstherefirgeglnpat i bl e scaffol d. O aim 14. The nethod of claim 12,
wherein the cytokine is bone norphogenic protein (BWP)-2, BWMP-6, BMWP-7,
transformng gromh factor-b (TG--b), insulin-like gromh factor (I1GF),

pl at el et - der i Ulaiin @il 0 Whb séadifl dof (IRRCE), wiRkei diet dhoAGOTHE ok ¥BShdr &yt Breburdi d
sensitive péolacgi n %CD RAP). C aim 15. The nethod of claim 2, wherein the
cel I's ar®2$88YEE¥ Mt o the scaffold and the scaffold is incubated before
inplant. Claim16. The nethod of claim1l, wherein an antibiotic is applied
to the tissue site. Claim1l17. The nethod of claim 16, wherein the

anti bi otic i sClappP2edhe ecaffold ofdaipe20, Wierein defobbadrapyt o chdrdrddye frests
site. Cligiamel& The get hoﬂ of claim1, wherein the mammal is a human. Caim
19. The netnhganc&ym@* St wherein the new cartil age is transplanted to a
recipient tissue site.C aim20. A bioconpatible scaffold, wherein the
scaffol d conpri ses a chondrocyte or a chondrocyte precursor and wherein the
scaffold i s skirimgpelhe seafiotdoclaion 20, aviermin theetiondrdcyte es shonerddyar gedursstgh.

Claim?2 f of claim.20, wherein the chondrocyte or chondrocyte
precurS(]ﬁomﬁglﬁgéﬁﬁegéﬁkglgrﬁ%@eﬁ%ﬁl 22. The scaffold of claim 20, wherein the

chondrocyte or chondrocyte precursor is a mesenchymal stemcell. Caim23.

The scaffold of claim 20, wherein the chondrocyte or chondrocyte precursor
Claim 24. The scaffold of claim 23, wherein the recombinant nucleic acid encodes a

protein.

Claim 25. The scaffold of claim 23, wherein the recombinant nucleic acid encodes an

miRNA or an antisense molecule.

Claim 26. The scaffold of claim 20, wherein the scaffold is bioabsorbable.

Claim 27. The scaffold of claim 20, comprising a polyhydroxy acid, a
poly(caprolactone), a polycarbonate, a polyamide, a polyanhydride, a polyamino acid, a

polyortho ester, a polyacetal, a degradable polycyanoacrylate or a degradable polyurethane.

Claim 28. The scaffold of claim 20, comprising a polylactide-coglycolide (PLAGA)
polymer or a polyethylene glycol-PLAGA copolymer.

Claim 29. The scaffold of claim 20, further comprising a cytokine.

Claim 30. The scaffold of claim 29, wherein the cytokine is bone morphogenic protein

(BMP)-2, BMP-6, BMP-7, transforming growth factor-p (TGF-B), insulin-like growth factor
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conprises a reconbinant nucleic acid. Caim24. The scaffold of claim 23,
wherein the reconbi nant nucleic acid encodes a protein. Caim25. The
scaf f ol d WD 20092584823, wherein the reconbi nant nucl ei ¢ aecu/use@odess2en M RNA
or an angj L ecul.e. im2 e scaffold of claim?2Q, wherein the
scaf f ol dhubsig‘?ﬁ%ﬁ%ﬁfﬁﬂlg&‘%&aﬂa&% @’PJ h@l AlpeGerved TERNGIGASE SESERSr i si ng a
pol yhydr pesiei@ LR AP)pol y( caprol act one), a pol ycarbonate, a pol yam de, a

pol yanhydri de, a polyam no acid, a polyortho ester, a polyacetal, a

degr adabl e pol ycyanoacryl ate or a degradabl e pol yurethane. C aim 28. The

scaffol d of chat 0 hSi lylactide-.cogl ycol.i.de (PLAGA) pol ymer
or a polyet hy¢%;1rg13gl y’ré’%%f‘i%&ﬂ%%‘%b%%ﬁ‘.ﬁ“éogﬁpﬁf‘ﬂg.aX?ﬂééﬂ"gﬁ%f fold of claim
20, further conprising a cytokine. Caim30. The scaffold of claim?29,
wherein the cyfokine is bone nmorphogenic protein (BW)-2, BWP-6, BWP-7,

t ransf or ni ng é#aemﬁﬁ- Patystsm for sthaplaging carfilage ifprmatien abp tegul sitedheosystear) |

pl at el etcdixgﬂris d growth factor (PDGF), or cartilage-derived retinoic acid
sensitive protein (CD-RAP). Caim31. The scaffold of claim20, further
conpri si ng am cdwnidivicytel ar.chGhdroeytSBrecdyssiyst em for stinul ating cartil age
formation at a tissue site, the system conprising: a chondrocyte or
chondrocyte [t EOHTeddessure souseeddyr essure source: and a manifol d capabl e of
transmtting i j . ure
Sour co. O ai'ra SRR CRREACH Far e AL ERRRR i bilfe LEPRARE b

bi oconpapressiire woeckef ol d. C ai m 34. The system of claim 33, wherein the
scaffold conprises the chondrocyte or chondrocyte precursor. Caim35. The
system of claim 34, wherein the chondrocyte or chondrocyte precursor is a

chondrocyte. Claim 33. The system of claim 32, wherein the manifold is a biocompatible scaffold.

Claim 34. The system of claim 33, wherein the scaffold comprises the chondrocyte or

chondrocyte precursor.

Claim 35. The system of claim 34, wherein the chondrocyte or chondrocyte precursor

is a chondrocyte.

Claim 36. The system of claim 34, wherein the chondrocyte or chondrocyte precursor

is a mesenchymal stem cell.

Claim 37. The system of claim 34, wherein the chondrocyte or chondrocyte precursor

comprises a recombinant nucleic acid.

Claim 38. The system of claim 33, wherein the biocompatible scaffold is
bioabsorbable.

Claim 39. The system of claim 33, wherein the scaffold comprises a polyhydroxy acid,
a poly(caprolactone), a polycarbonate, a polyamide, a polyanhydride, a polyamino acid, a

polyortho ester, a polyacetal, a degradable polycyanoacrylate or a degradable polyurethane.

22



Claim 36. The system of claim 34, wherein the chondrocyte or chondrocyte
precursor is a nmesenchymal stemcell. Caim37. The system of claim 34,
wher ei n tWe 206vars8480cyt e or chondrocyte precursor conpri $EI/UR20000¢86R8 nant
nucleic acid. Claim38. The system of claim33, wherein the bioconpatible
scaffold is bioabsorbable. Caim39. The system of claim 33, wherein the

scaf fol d conpClagsioa T sy ofXMir Gb dwhékedahy §GBBIPEATHRRE) poRlactide-
pol ycar bonat e ol yam de, a pol yanhydri de, IEOl yam'no acid, a polyortho

..a a
ester, acqgéﬂcyhé%{fg% 4) pelymed abt polyethylepe glysekBILAGA epolymksgr adabl e
pol yur et hane. C ai m 40. The system of claim 39, wherein the scaffold
conpri ses a polylactidecogl ycolide (PLAGA) polyner or a polyethyl ene

gl ycol - PLAGA Chjmldy mithe s@iterh of dlaim 3Zhfrthysdoaipridingtd itékige, furt her
conprising a cytokine. Claim42. The systemof claim4l, wherein the
cyt oki ne i s bone norphogenic protein (BW)-2, BWP-6, BMP-7, transformng

growt h factore Bﬁ-ﬁgz'ﬁ% rsy§t5}ﬁ Wl Fﬁiﬂl K e O e %ﬁgﬁiﬂé is(ﬂoﬁlgoerﬁ%%eﬁi}:g}rbtgl [l ved

growt h factor ), cartilage-derived retinoic acl protein
( CD- RAP) (BNIP 2 mBMIB -6, BMP sy srtamsfoiing lgadwth $abtort I (T GIRB), daswdini 1ikierggowth factor

anti bi ot} ai.m 44. e of the stemof c¢laim32 to stinulate cartil age
f or mat i og&g?’%i?t?lf’té‘é%geébigf%m%ffaﬁorr@héﬁ%e orcgagfilagerderveddtinqicagid sensitiviey| at i ng
carti | aggrofedt j at a tissue site, the systemconprising: a

O (CDJRUP)

reduced-pressure source for applying reduced pressure to the tissue site; a
scaffol d di sposed adjacent the tissue site and having a chondrocyte or

chondrocyte prgcur,sor, a nani fol d disposed adjacent the scaffold in fluid
communi cat i oné\ml?ﬁ§t ﬁ‘ge F}ésaﬂgggglﬂ%ggﬁgﬁqrgomﬂwmg@&agu WYticed pressure to
the tissue site; and a drape adaptable to cover and substantially seal the

mani fold and the scaffold within the tissue site to maintain the reduced
pressure at t&laim tdsse of the system ofglaitnda:to stimulate cartilage formation at a tissue

site of a mammal.

Claim 45. A system for stimulating cartilage formation at a tissue site, the system
comprising:

a reduced-pressure source for applying reduced pressure to the tissue site;

a scaffold disposed adjacent the tissue site and having a chondrocyte or chondrocyte
precursor;

a manifold disposed adjacent the scaffold in fluid communication with the reduced
pressure to distribute reduced pressure to the tissue site; and

a drape adaptable to cover and substantially seal the manifold and the scaffold within
the tissue site to maintain the reduced pressure at the tissue site when applied;

whereby the chondrocyte or chondrocyte precursor and reduced pressure stimulate

formation of new cartilage at the tissue site.
Claim 46. The system of claim 45, wherein the scaffold is biocompatible.

Claim 47. The system of claim 46, wherein the scaffold comprises the chondrocyte or

chondrocyte precursor.
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wher eby the chondrocyte or chondrocyte precursor and reduced pressure
stinulate formation of new cartilage at the tissue site. Caim46. The
syst em ofwol2adwmsgBp wherein the scaffold is bi oconpati blpeT/USk@omussZ8 The
system of claim 46, wherein the scaffold conprises the chondrocyte or
chondrocyte precursor.C aim48. The system of claim47, wherein the

chondrocyt e oClabhai8dThe sy Remlof €laih a7, WherdinGhe iAoy orhBhdfode plddfirsdy St em
of claim47, wherein the chondrocyte or chondrocyte precursor 1s a

chondr ocS?taé’.hO@rQFYFFSO. The system of claim 47, wherein the chondrocyte or
chondrocyte precursor conprises a reconbinant nucleic acid. Caimb51. The
system of cl aim 46, wherein the bioconpatible scaffold is bi oabsorbable.

O ai m52. TheChjradOMThE sgstern df 4Rim Wewhérsintthe clisiatdc9tedorcABRITOERS pRecursor

pol yhydroxy acid, a polycaprol actone, a polycarbonate, a polyan de, a

pol yanhyt& YenACY8| yani no acid, a pol yortho ester, a polyacetal, a

degr adabl e pol ycyanoacryl ate or a degradabl e pol yuret hane. C aim53. The
system of claim52, wherein the scaffold conprises a polylactidecoglycolide
(PLAGA) pol yn€himi50a Thelsysterh wif elagm g7 ywhdreilikéthandpselyleraerchofdratyre pébcurbbe
systemof claim55, further conprises a cytokine. Caimb55. The system of

cl ai m 54%CURIEESR FECPmymapt BYSIHE 2¢1d- hone mor phogeni c protein (BVP)-2, BMP-6,
BMP-7, transformng gromh factor-b (TG-b), insulin-like growh factor
(1GF), platelet-derived growmth factor (PDGF), or cartilage-derived retinoic
aci d sensiti vielapn 8t eiThe erRAPYlainCHa] wheséin tHbiosympatibloscaffoli im 55, furt her
conpri seﬁog&o?b%febi otic. Caimb57. Use of the systemof claim55 to
stinmulate cartiTage formation at a tissue site of a mammal .

Claim 52. The system of claim 46, wherein the scaffold comprises a polyhydroxy acid,
a polycaprolactone, a polycarbonate, a polyamide, a polyanhydride, a polyamino acid, a

polyortho ester, a polyacetal, a degradable polycyanoacrylate or a degradable polyurethane.

Claim 53. The system of claim 52, wherein the scaffold comprises a polylactide-

coglycolide (PLAGA) polymer or a polyethylene glycol-PLAGA copolymer.

Claim 54. The system of claim 55, further comprises a cytokine.

Claim 55. The system of claim 54, wherein the cytokine is bone morphogenic protein
(BMP)-2, BMP-6, BMP-7, transforming growth factor-B (TGF-B), insulin-like growth factor

(IGF), platelet-derived growth factor (PDGF), or cartilage-derived retinoic acid sensitive
protein (CD-RAP).

Claim 56. The system of claim 55, further comprises an antibiotic.

Claim 57. Use of the system of claim 55 to stimulate cartilage formation at a tissue

site of a mammal.
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