REDUCED PRESSURE AUGVENTATI ON OF M CROFRACTURE PROCEDURES FOR CARTI LAGE
REPAI R CROSS- REFERENCE TO RELATED APPLI CATI ONS 5 [ 1] This application
clainms the benefit of U S. Provisional Application No. 61/141,593, filed
Decenber 30, 2008, which is hereby incorporated by reference. BACKGROUND 10
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[003] Clinical studies and practice have shown that providing a reduced pressure in
15  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 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. The porous
20  pad 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 often is incorporated into a
dressing having other components that facilitate treatment.
[004] Articular cartilage is a highly organized avascular tissue composed of
chondrocytes formed in an extracellular matrix. This tissue is extremely important to the
25 normal, healthy function and articulation of joints. Articular cartilage enables joint motion
surfaces to articulate smoothly with a very low coefficient of friction. It also acts as a cushion
to absorb compressive, tensile, and shearing forces and, thus, helps protect the ends of bone
and surrounding tissue.
[005] Age, injury and wear, and cartilage disorders, such as osteoarthritis, affect
30 millions of people throughout the world. Traumatic chondral injuries, for example, are
common in sports and other activities that cause severe stress and strain to joints.
Osteoarthritis is also a common condition that develops as cartilage wears, weakens, and

deteriorates at the joint motion surfaces of bones. Indeed, it is currently believed that 85% of



[5] Age, injury and wear, and cartilage disorders, such as osteoarthritis,
affect 30 mllions of people throughout the world. Traumatic chondral
injuries, for exanple, are conmon in sports and other activities that cause
severe stress and strain to joints. Gsteoarthritis is also a common
condition that develops as cartil age wears, weakens, and deteriorates at
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in the subchondral bone plate. The end of the awl is_ nmanually_ struck
[008] Micro-fracture surgery is one treatment modality used to treat cartilage defects.

20 This technique is a marrow-stimulating arthroscopic procedure to penetrate the subchondral
bone to induce fibrin clot formation and the migration of primitive stem cells from the bone
marrow into the defective cartilage location. Generally, the base of the defective area is
shaved or scraped to induce bleeding. An arthroscopic awl or pick is then used to make small
holes or microfractures in the subchondral bone plate. The end of the awl is manually struck

25  with a mallet to form the holes while care is made not to penetrate too deeply and damage the
subchondral plate. The holes penetrate a vascularisation zone and stimulate the formation of a
fibrin clot containing pluripotential stem cells. The clot fills the defect and matures into
fibrocartilage.

[009] While microfracture surgery has a high success rate, patients cannot return to

30  sports or other intense activities for about 4 months, even with the help of physical therapy.
Additionally, the tissue that forms in the defect is primarily fibrocartilage (this constitutes a
repair process Whereby a different tissue type is formed), which does not have the same

functional characteristics of articular (hyaline) cartilage. As such, there is currently an acute
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25 with a mallet to formthe holes while care is nade not to penetrate too
deeply and damage the subchondral plate. The hol es penetrate a

vascul ari sation zone and stinulate the formation of a fibrin clot
containing pluripotential stemcells. The clot fills the defect and natures
into fibrocartilage. 1009] While mcrofracture surgery has a high success
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better functional outcones thus increasing the patient's quality of life
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The problens presented by existing nethods for mcrofracture surgery are
sollved by t He1Hy sktensotdems pmshﬁetkbyoéxi‘stﬁrfg mbﬂhuésfoamimfre@tbmohumlf gredescri bed
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j oi nt, moul apply reduced pressure to the entire joint he systens 15 and
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(e.g., the site of the microfracture surgery) by utilizing a bladder having a reduced-pressure
chamber with an opening that surrounds the defect to avoid applying reduced pressure to the
entire joint.
[012] In one embodiment, a system for applying a treatment to a defect in a first bone
20  of two bones forming a joint is disclosed and comprises a reduced-pressure source for
providing a reduced pressure, a positive-pressure source for providing a positive pressure, and
a bladder. The bladder is formed with a reduced-pressure chamber in fluid communication
with the reduced-pressure source and a bracing chamber in fluid communication with the
positive-pressure source. The reduced-pressure chamber and bracing chamber both have walls
25  formed from a flexible material, and the reduced-pressure chamber has an opening sized to
substantially surround the defect in the first bone. A portion of the walls of each of the
reduced-pressure chamber and the bracing chamber form an interior wall of the bladder.
[013] The system further comprises a manifold positioned within the reduced-
pressure chamber between the interior wall and the opening in the reduced-pressure chamber
30  and formed of a porous material for distributing reduced pressure and providing structural
support between the first bone and contact portion of the interior wall. When positive pressure
is applied to the bracing chamber, the walls of the bracing chamber inflate to provide bracing

between the interior wall and a second bone of the two bones. When reduced pressure is
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[12] In one enbodinent, a systemfor applying a treatnent to a defect in a
first bone 20 of two bones formng a joint is disclosed and conprises a
reduced- pressure source for providing a reduced pressure, a
positive-pressure source for providing a positive pressure, and a bl adder.
The bl adder is formed with a reduced-pressure chanber in fluid
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[15] In a further enbodinent, a nmethod is provided that includes performng
15 mcrofracture surgery to a knee. The nethod conprises creating at | east
one mcrofracture in a bone at the base of an articular cartilage defect in
the knee, then applying reduced pressure to the site of the defect.

[16] Ot her objects, features, and advantages of the illustrative

embodi ments wi || becoOBRIEFIBESTRIPTION OF IR ODRAWINGS dr awi ngs and
detail ed description that follow. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS
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bl adder ; ...[18], FIG 1B is a schematic, perspective view of the
bl aédersfraﬁarer\@ﬁhwﬁ% n FIG 1A [19] FIGS. 2A and 2B are

schemnti c, S c @Sr@% ' | ht h and
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schemathIG, 14er spective view of the bl adder shown in FIG | A wi thout reduced
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i ncl udipng. pA SO RAE BB Sbssrd B aﬁpﬂﬁé E({D ?ﬁ@%wd@ér; [22] FIG

4 is a schematic, cross-sectional view of 'the adder shown in FIG | A

15ilfcl udi ng [62Mf FdGd2Grast @sdhgiatic, perspective view of the bladder shown in FIG. 1A
without reduced pressure and flattened to be rolled as shown in FIG. 7B;
[021] FIG. 3 is a schematic, cross-sectional view of the bladder shown in FIG. 1A
including a second embodiment of a manifold structure;
[022] FIG. 4 is a schematic, cross-sectional view of the bladder shown in FIG. 1A

15 including scaffold material;

[023] FIG. 5 is a schematic, cross-sectional view of the bladder shown in FIG. 1A
including a barrier material;

[024] FIG. 6 is a schematic view of a fluid control system for the fluidic system
shown in FIG. 1A;

20 [025] FIG. 7A is a schematic, perspective view of the bladder shown in FIG. 1A,
FIG. 7B is a perspective view of the bladder after being rolled or folded, and FIG. 7C is a
perspective view of the rolled bladder inserted within a delivery catheter;

[026] FIG. 8 is a schematic, cross-sectional view of the delivery catheter and rolled
bladder of FIG. 7C inserted into the knee joint;

25 [027] FIG. 9 is a schematic, cross-sectional side view of another embodiment of a
bladder similar to the bladder shown in FIG. 1A; and

[028] FIGS. 10A and 10B include a perspective and plan views, respectively, of the
bladder shown in FIG. 1A including an elongated tab.



[23] FIG 5 is a schematic, cross-sectional view of the bladder shown in
FIG ITAincluding a barrier material; 1024] FIG 6 is a schematic
view of a fluid control systemfor the fluidic systemshown in FIG 1A
201025] FIG 7A is a schematic, perspective view of the bladder shown in
FIG 1A FIG 7B is a perspective view of the bladder after being rolled or
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fromthe spirit or scope o
10  sense, and the scope of the illustrative embodiments are defined only by the appended claims.

[030] Referring to FIGS. 1A and 1B, a reduced pressure therapy system 100 for
applying reduced pressure and facilitating the growth of tissue at a tissue site in the body of a
patient such as, for example, the knee joint in a leg 101 of the patient comprising the femur
102 and tibia 103. Any portion of the knee joint may have developed a defect that needs

15  repair, for example, a defect 104 in the articular cartilage of the lateral condyle of the femur
102. The defect 104 may also be a micro-fracture surgery site as described above where it is
desired to regenerate, repair, add or promote growth of new cartilage tissue or any tissue
functioning as a structure and support of the body including, without limitation, areola
connective tissue, dense connective tissue and cartilage.

20 [031] The reduced pressure therapy system 100 also comprises a reduced pressure
source 115 for providing a reduced pressure to a bladder 105 comprising a reduced-pressure
chamber 106 and a bracing chamber 107 divided by an interior wall 108 within the bladder
105. It should be understood that the chambers 106,107 may be separate chambers without the
common interior wall 108. The bladder 105 is positioned between the bones 102, 103 with the

25  reduced-pressure chamber 106 positioned adjacent the femur 102. It should be understood
that the defect 104 could also be in the tibia 103 with the reduced-pressure chamber 106
positioned adjacent such defect in the tibia 103. The reduced pressure source 115 is fluidly
coupled to the reduced-pressure chamber 106 of the bladder 105 via a first conduit 110. The
reduced pressure therapy system 100 further comprises a canister 113 fluidly coupled between

30 the reduced pressure source 115 and the reduced pressure chamber 106 of the bladder 105 to
collect bodily fluids, such as blood or exudate, that are drawn from the femur 102 via the
defect 104. In one embodiment the reduced-pressure source 115 and the canister 113 are

integrated into a single housing structure.



I nvention. To avoid detail not necessary to enable those skilled in the art
to practice the enbodi nents described herein, the description nay omt
certain informati on known to those skilled in the art. The foll ow ng
detail ed description is, therefore, not to be taken in a limting 10 sense,
and the scope of the illustrative enmbodinents are defined only by the
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1135f | uiogloy t&@iﬂd@dl@&ths&ﬁfetﬂ?@ssﬁ&lepﬁéﬂ OrtRSblat g SabktaRe 1d hedgtindre
reduced_ pressure chanber 106 of the bladder 105 to collect bodily fluids,
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between the femur 102 and the tibia 103 w1thout collapsmg It is to be understood that the

bracing chamber 107 of the bladder 105 may comprise multiple chambers to achieve the
20  desired cushioning and conformance with the tibia 103 and surrounding tissue. The bracing
substance may be a gas or a liquid such as, for example, a highly viscous compressible
material such as a putty, slurry, or colloid.
[034] Both the first conduit 110 and the second conduit 112 may be coupled to the
bladder 105 via connectors 114 and 116, respectively. Both conduits 110, 112 may be coated
25  with an anti-coagulant to prevent a build-up of bodily fluids or blood within the conduits. As
used herein, the term “coupled” includes direct coupling or indirect coupling via a separate
object. The term “coupled” also encompasses two or more components that are continuous
with one another by virtue of each of the components formed from the same piece of material.
Also, the term “coupled” may include chemical, mechanical, thermal, or electrical coupling.
30 Fluid coupling means that fluid is in communication between the designated parts or locations.
[035] The bladder 105 is shown with and without a reduced pressure applied to the
reduced-pressure chamber 106 in FIGS. 2B and 2A, respectively. Referring more specifically

to FIG. 2A, the bladder 105 comprises two exterior walls including a reduced-pressure exterior
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[032] In the context of this specification, the term"reduced pressure"
generally refers to a pressure that is |less than the anbient pressure at a
tissue site that is subjected to treatnment. In nost cases, this reduced
pressure will be |less than the atnospheric pressure of the | ocation at

which th ient is |ocated. t hou the terns "vacyunt and "negative
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positioned adjacent the defect 104. Consequently, the reduced-pressure exterior wall 126
provides a seal around the defect 104 for applying the reduced pressure directly to the defect
104 via the opening 128 in the reduced-pressure exterior wall 126. The manifold structure 120
also serves to prevent the exterior wall 126 from collapsing against the interior wall 108,

25  allowing the reduced pressure to continue to be applied to the defect 104 in the femur 102.
The manifold structure 120, whether a single piece or multiple manifold components 120a and
120D, is selected to provide adequate structural support within the reduced-pressure chamber
106 between the femur 102 and the interior wall 108 while still functioning within the
reduced-pressure chamber 106 as forming a part of the cavity 130.

30 [037] The interior wall 108 is substantially impermeable to block the transmission of
fluids including both liquids and gases. The interior wall 108 may be a single layer of material
or multiple layers of material depending on the manufacturing process of the bladder 105.

Although the manifold structure 120 may form a slight dimpled portion 108" as a result of the



[ 35] The bl adder 105 is shown with and without a reduced pressure applied
to the reduced-pressure chanber 106 in FIGS. 2B and 2A, respectively.
Referring nore specifically to FIG 2A, the bladder 105 conprises two
exterior walls including a reduced-pressure exterior wall 126 which forns

t he ext er nal surfa of the.reduce essure chanber. 106 and bracin
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like poly(vinyl chloride)-polyurethane alloys. The exterior walls 126, 127 may also include,

but are not limited to, polyester-polyurethanes, polyether-polyurethanes, and



[38] The exterior walls 126, 127 are also fabricated from an i nperneabl e
material to substantially block the transm ssion of fluids. Additionally,
the exterior walls 126, 127 nust be 10 sufficiently thick to withstand the
tensile stress and conpressive stress created by the application of the
reduced pressure to the reduced-pressure chanber 106 and the positive
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t he [042] In another embodlment, the manlfold structure 120 may be constructed from

30  bioresorbable materials that do not have to be removed from a patient’s body after the defect
104 has been repaired and the reduced-pressure chamber 106 fully collapses. Suitable
bioresorbable materials may include, without limitation, a polymeric blend of polylactic acid

(PLA) and polyglycolic acid (PGA). The polymeric blend may also include, without
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fl ow channels within the manifold structure 120. [41] In one
illustrative enbodinment, the manifold structure 120 is a foam material that
may be either hydrophobic or hydrophilic. In one non-limting exanple, the
mani fold structure 120 is an open-cell, reticul ated pol yuret hane foam such
as GranuFoan(r) dressing 20 available fromKinetic Concepts, Inc. of San
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gr ast h.shhpd dfshé Maniféldsiasmiec0ab psoadd ahudtuialtsappat snthmhu eelusstiplessure,
bi osynthetic, and biologic material such as calciump hostgthat e, (%ol | agen,
t (&

PLA/ PGA] a@b¢ra3106wyértw§¢var§éh¢ pras-cedls fophenliepsing grd pytag el heHow &iduced
pr ocesi)?%s%%ﬁgng%{{qeqb%ﬁ%%ggeft mat eri al s. [43] The manifold

struct al'so | a closed-cell material to provide
10suffi ci ent[prMmﬂsequhﬁy,nhe kiee oﬁﬂiaceldbmnbfsmaniéoldhaudﬁere IJZOGnmsmbpr event the

teri 26 t | 8. .Th
c1 osea gl it oG A omRer s prig sy bowek B diraffi okl ingfer i ¢
of JbheShadild Srite 196, tuk k'lhﬁ!ilciénﬁf k'nﬂhl@%ﬁﬂo@z@x%br@&ﬂ&f to\@#réwhdé étﬁl@!uﬁﬁlanne| S so

that they provide a nore solid structural support wth
r educeduppeswithia thhmadoesd-p@ssurdttandieo $ @ - Waile theatize mﬁhe p@llssn fthe mandfold y

dense ts?rucr:rc?llrenltﬁl 19 ngtheg(agtrf lect? di nFlg %Iet%ve%n about 100 microns at the low end to maintain

sufficient permeability allowing air and fluids to move therethrough when under pressure, and

about 1500 microns on the high end to maintain sufficient structural support for the femur 102.
25  Further, the size and number of cells in the manifold structure 120 affect the porosity of the
manifold structure 120. In one embodiment, the porosity percentage should be at least about
50% to ensure that the manifold structure 120 continues to facilitate fluid flow through the
open-cell structure. The porosity percentage should be no greater than about 85% to ensure
that the manifold structure provides sufficient structural support. Thus, the porosity of the
30  manifold structure 120 should be in a range of about 50% to about 85%.
[045] Referring again to FIGS. 1A, 1B, and 2B, the interior wall 108 is sufficiently
rigid to prevent the dimpled portion 108" of the interior wall 108 and the inner diameter

surface 129 of the manifold structure 120 from contacting the defect 104. Material may be

-11 -



15shape of the manifold structure 120 to provide structural support wthin
t he reduced-pressure chanber 106 and to prevent the open-cells from

col l apsing and cutting off the flow of reduced pressure through the flow
channel s. [ 44] Consequently, the size of the cells in the manifold
structure 120 nust be sufficiently large to facilitate the comruni cati on of

flui ds gobfioHawitha (Bé bdvady! 139 aBfacEftltheSddoct 1108 tf PRIMJIS Kkafihg BEtEHRfes20, but
sufficiently small with ower porosities to provide structural support

wi t hi n 0Heormdvideshdditemelistaictivalsupport, @6 proniddse batréer 4o iselagd themeduged-l s in the

mani fol d structure | S ,not .ex I 0 it 1s.between apout 100
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the high end to nmaintain sufficient structural support for the fenur 102.
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open-ce structure. The porosity percentage should be no greater than
about g19% bebigreserbable aad lafia niagsiafist te §%4&19€<§ DeEsuse 6@)}%@%&9?#17 qu I§nt

struct ygabysppport. Thus, the porosity of the 30 manifold structure 120
shoul d be in a range of about 50%to about 85% 1045] Referring again to
FI G8. 1A, 1B046Ind2Bhapchef theitmenifold stratturel 8 may baidifyi thatgmevents thgexketior

prevent t | npl e ortion 108'. of the interjor wall 108 and the_ i nner
b aret arail fa bl <6l asaisiilninSrior wilh LY HHbRihe ebest s R SAREE he

def ect Ha4yheNefiol stibieBRY tH8 reddOSd pre@RRI Tdshihe nidhefofBithueiird 380 Adl acent the
defect 104 that pronotes healing of the defect 104, or provides additional

st r uct wuppors o arportiay ofghe extarer walbb26 ¢fghe reduresbprgssure ¢hambsy 10%®as pr essur e
chanber.,,106,fr.0 he, defect ..104, or _all, the f oi n Fo a e
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structure 120 descri bed above, and/or to function as scaffold material to

pr oot gediatlipiryswe charabereiloes shoun indF ki fWhen aredueadurressiigyis aprlied to the

reduced-pressure chamber 106, the reduced-pressure exterior wall 126 does not collapse to the
position shown as 126" as shown in FIG. 2B. However, the manifold structure 320 is still
forced against the interior wall 108 to form the cavity 130 positioned adjacent the defect 104.

20  Consequently, the reduced-pressure exterior wall 126 provides a seal around the defect 104 for
applying the reduced pressure directly to the defect 104 via the opening 128 in the reduced-
pressure exterior wall 126 as shown in FIG. 2B. This particular embodiment provides more
structural support to the reduced-pressure chamber 106 of the bladder 105 if, for example,
more support is needed for the femur 102 as preferred in some embodiments.

25 [047] The manifold structure 320 may also include a portion that functions as
scaffold material to promote healing of the defect 104. The scaffold portion may be sized to
fill a defect that is a gap or void in the femur 102 and may be a separate or integrated
component of the manifold structure 320. The scaffold portion of the manifold structure 320
may be bioresorbable and left in place after reduced-pressure delivery system 10 is removed.

30  Referring more specifically to FIG. 4, such a manifold structure 420 is shown that includes a
scaffold component 422 to promote regeneration of the defect 104 while at the same time
providing additional structural support between the femur 102 and the interior wall 108 of the

bladder 105. The manifold structure 420 may be constructed of similar foam material as the
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function as a scaffold material to pronote healing of the defect 104. Such
a mani fold structure may be bioresorbable and |eft in place after the
reduced pressure delivery system 100 is renoved. 10[046] The shape of the
mani fol d structure 120 may be any that prevents the exterior wall 126 from
col | apsi ng against the interior wall 108 within the reduced-pressure

chanber, i1 1 RRukEN PPaSERLEGIECMLE Phd RANERITORIPRASH 42 cmglﬁisestlﬂ;ﬁlmpi fold

structure 120 may support only a portion of the exterior wa 6 of " the
r educ edppr-esls materightarfbelitatOBuid somnmunidatian betwean FeGnardipld ghructuradlVerd y, a

o supghs Sttetd0kn B Aich MRealiole PBRoB: Ao Sy Pob Bre iR fgoRe" 9%

r educedfRiefBUisribhiR Fkiced Ps@se 8616 thé Bntlrk Surfave offieNdededt @ dUCR it @issUre i s
applied to the reduced-pressure chanber 106, the reduced-pressure exterior

wal B 12emddime moviding|somssushion befepn tiefemnr Koo the infererr wall K8fihe n FI G

2B. Ho i &0l i S.8ti i
ot er Qs |03 OGSO RRRHGL UBE PG shabifBld seuchfe ATnAIRL BBk BF,
104. 2Qnfussiswiih grovtl fadidre, detlslucaulripiite seprototxthe ravthwdlctllslad/ @iy i des a

seal around the defect 104 for applying the reduced pressyre directly to
the defreganeratian of cartilage Hpagi Age soasf %cqm@oqegtﬁ?eta%?lé%gaﬁ f-éseﬁ%ﬁlw erefal |

126 as j j i : i 1 :

st uor oy aeddbrksstie i N So) AR EBIRCLERRL: (RO R MBI 58 105
i f,10f orof ¢heasepffeld compenat @@ mthetrestheeadg grdvo and/biefotrmmew tid@e. alsurtheeftke red i n
sonme enbodi nents. 25[ 047 he manifold structure 320 .also include a
porti oTSH IR CPaRRTBAL af]g'wi;eaﬁdaw@ﬁ@? Fﬁrlv‘e,&rmmpil%ﬁ%%ﬂ-i ng of the
defect 104. (048 ORISR ROLIS MihEBYafld SbraBchdnP437 hustthed@bRGenthyNalgeks a
gap or void'in'the femur 102 and may be a separate or integrated conponent

of t he maintainoflwld Slomuthrangh ti2pluratityeofsestis frothd spuetiieo butshiffidientlyemallovith

be hi. b ik -
el | veres TR PE Ot auaan ooty wal wrpings bl BeShanty bRbpb Y ERRG 3¢

sughl a onButt ke thesfldw lhdhhnls 4Hdein Lo HoO ¥l dpb@sighifichniliemdans saffoll ebngoipanent
422 to%omte regeneration of the defect 104 while at the sane tine

provi di43g refais its shape te fynction pap seabipibyvhebe redesd PrRBUFEISIPPUTIOARR t he
i nteri | T ' 20 b
const r ded R prebdlte Sharhbi 1965 HlE scatfila P EROL O Shicd pH:Gd 0 T2 P

descri hadirainste maliteve daf dpeh delt staine nhat 43Rapsedmprabsaisi (96, abaui 20%6.cpeot cel |
material to faci Ioi tate fluid conmuni cati on between the,fmani fold. structure
420 and*W/habaerddze. o1 eny range thesgbetwesd tQ audif Gurtigss sienificandy akringdlue an

oL, O R R TR Lo 1) AL e kg o
sone cushiponerbetombkbe intthe fameirang®2s dasdribdieabont forithe maaifdld 568ctofe 120e
[049] The scaffold component 422 may be constructed as a separate component that
contacts a surface of the manifold structure 120 with a loose interface that allows the scaffold
component 422 to separate easily from the manifold structure 120 when the bladder 105 is
25  removed from the femur 102. Thus, the scaffold component 422 remains in place at the site of
the repaired defect 104 when the bladder 105 is removed. Alternatively, the scaffold
component 422 may be constructed so that it adheres to the surface of the manifold structure
120 using, for example, an adhesive that causes the scaffold component 422 to remain
attached to the manifold structure 120 when the bladder 105 removed from the femur 102.
30  Thus, the scaffold component 422 does not remain in place at the site of the repaired defect
104 when the bladder 105 is removed. When the scaffold component 422 is intended to be
removed with the manifold structure 420, they may be fabricated as a unitary component (not

shown) with dual porosities such that they function in the same manner as described above.
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bl adder 105. The scaffold conmponent 422 of the manifold structure 420 may
be coated or infused with growh factors, cells or nutrients to pronote the
grow h of cells and/or the regeneration of cartilage tissue. The scaffold
conponent 422 nmay al so be sel f-seeded whereby the reduced pressure pulls
cells fromthe surroundi ng bone or other body tissues into the cells 10 of

t he scafcphits9 %Bﬁl@@ﬂﬂéntﬂ%ﬁh ‘Gﬁﬁr;%résﬁl?e)é af@dﬁsc%éé\d’ aﬁ& @é&hbf:d) ﬁfTU IR WafehSRYE-
Further, the scaffold conponent 422 may be seeded th cells ex vivo, prior

to applﬁ Q%?t&%rand Internatigge} @pplibation Ne PﬁT/USQOQ%O(P%% vﬁlmmatsmal‘ Pldihdat@@Tponent
422 mu a t.0 . hthe luralit
ot ol o HorAbblod £ A, bORGR i Rk BeRbT lcottiorbd By re PR hostios t on 1o

provide enoqgio]s ITHeGtARNGIH comMpOrEnt 432 il Be thBstacRE fontmapMaRgdhdiAg2 t o
15ensure that the f]l ow channels therein do not coll a[)se Si gnl ficantly and

t he scévn@P@Sc@ﬁ@Gﬁ@ﬁtcSMmleglas sishiap salslgpehasphatescetlpgan. BEARGAgordl d when
d D

2 £ SR SARNEE o SoRREL Wil L SUERARUSASUER ARSI HBalle

cel | St"]i‘he(sbaflf(ﬂd chdpoxk H2DaRrS also bab‘mu’iedlﬁ%mﬁéwmhteﬁ@% I éi,bmutterldl@ %hu&bdmt

80% or any .range therebetween to avoid srupting or si,

al t(err ﬁ’QtP (i!ﬁ st gdwﬁgg@f%cwwaws%%é%%faﬂ Bgﬂaré g%é‘ﬁt”% 240 nphe cel |
Ssize a REN; u nge as
descri l?eééﬁagove é‘refb?ﬂesvﬁ%ﬁ ﬁh@g?@%t ure ril%t b Spﬁfdl?(%&glg I%gﬁgsicigf fold
corfondntmetiast bn(wpni;aatlb]@nsatemaisk ed. amtalaﬂmphnchﬂe nobeljpitreesitong iamunoligaat s a
surface of. the Itz‘ructure 120 V\bﬁg (gose |nterface that all ows

t he scar%capaa%ﬂ% eﬂ% O gresioicr AdWRISh degrade 0 BTN APYI d structure
120 whemnhasgdtiaeiefic@pediss wRich ﬁf@%ﬁ@véd RIMIRELEBIBY exjepc%onm Wstabolim.

scaffold corrponent 422 remains in place at the site of the repaired defect
104 whdn yetraobicndabedinBst, ithe sceffoldedmpanersaais foenyd of hed@r@daib watevatponent
422 may. beag aswféﬁed so_that 1 t a here .0 t%% surfacte of 1 el%manlfold
st ruct de Y20 S W@?&ﬁ%ﬂ & T ENCTAER e AGkaqH4F " uiRsTrRlsT heted o
conpongpécidl2 to remain attached to the manifold structure 120 when the

bl adder 105 renoved fromthe fenmur 102. 30 Thus, the scaffold C(I))ggonent 422
does not red®H il sgnaembadiments, tierseatérld compeorsph it taedecf biocompahkls t he

bl add b
enoved T bloRpk I it tRET THIE B RRHEIC ARIRERSS 8 chiud RUREGR © Pe
uni t ar yhedsfpa ném'tevcﬁrrmﬁltheslﬁ@&m:)r 106 ishreshoadd fpomaké kneegoimtCWHeh alie dchffyldf unct i on

in the sane manner as des bed abqv Such unitar conpo ents, wi t h dual
por osi tcpgeoa%qa? SRR tﬁﬁiﬂﬂ@ég@r ul@bqyoe.smrfé%%?ﬁmwen alghgyse 823 and

\o 28] 74l ggﬁgﬁbteﬁﬂﬂéﬁs‘f f&gthla}kgne $%| Cﬁ%ﬁ%ﬁéﬁ%ﬁ %&ﬂpbﬂtn%m?s*sh@ mﬁt’fh'flé cati on

091521 A2 th o are y ‘rncorporate eference
her ein blocompatlbl[a5&41/oil'bre>dsgradia‘b(b¢ ohatedajsomgnincldde bukis ot liootes to, dadtidd, f r om

ool o1 uDiERIREOR, eyl Polbinar ety (A TR ) bl B8 Sar bonat es,
aut ol OGaUS Il IPLEA) VIR HBIBLAOSTRYMAS, HRRABIAloRRAAY (A 5. The

scaf fol'd conmponent may dal so formed bi"oi hert terials, i.e.

rrat eri aﬂuecammearpcxilﬁmdmxy@mycatc, mlsstrr:tbmg:sr mimiwlsld@zems p«da@ihycbanea@amibst t he

r|aI xi€, ~but 0 rad thlnth over tinme.
I 28nomRbR BB G- RER a0 R ol A ol ERE TrbsthioRhls. PO anfads,
polyanhydrides, polyamino acids, polyortho esters, polyacetals, degradable

polycyanoacrylates, polycarbonates, polyfumarates, degradable polyurethanes, proteins such
as albumin, collagen, fibrin, synthetic and natural polyamino acids, polysaccharides such as
alginate, heparin, other naturally occurring biodegradable polymers of sugar units, processed
30  cadaveric or non-human tissues including but not limited to dermis, pericardium, tendon, or
cartilage.
[052] If the scaffold component 422 is made of biocompatible and/or biodegradable

materials, the materials may be designed to degrade within a desired time frame. In one
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10f ormed of bioconpatible materials, i.e., materials which do not elicit a
strong i nmunol ogi cal reaction against the material nor are toxic, and which
degrade into non-toxic, non-imunogenic chem cal species which are renoved
fromthe body by excretion or netabolism In yet another enbodinent, the

scaffold c onent 422 is fqrmed.of .bi odegradabl e terials, i.e..

mat er i APCGHRH: e 4 aRdharadn Y ERANRSI rodughadadnpher roBodines-

si npl erth& iR lcgta®iieh! @fe frame is béthbbn loe SRHRh IHAOGMTHEY:S In tyRE afGiiéf 0l d
conponent 422 is made of bioconpatible and/ or bi odegradabl e materi al s.

Thus, temebodndritolte clsapeshalserad2@onrding dpragmatar thire asiyear. ofurtlies defsoote 104

even i f. b, bl.adder 405 45,0 GhoYen LHOm e, Kiseulobnt Wen ShE, Seaff of d
conponen remarns 1n e knee joint, 1 srou e CO ructead o

mat gr i ahsy dedrhdedinZ20mainis o¢lhteatt® thdl BRGNS cilcBis dfiBe Slate@iaRNdhes td fiaké et
strength to support new tissue growth. The bi oconpati bl e and/ or
bi odegrsstfE®lf ecompoaentd22. s hbrahge malgeular vaight mptgiipleppay gesultgiey scgifold

Dol 71 apipginecop ey Rt oy SRR FRER DR Kol BRIL, BChHRE bpiEower
pol ycapnakadironeghtp odsylt (p hisex dagaddtionpattyshpaeosoptfoidyiifat e, pol yur et hanes,

pol yphospha s, poly(ethylene glycal)- 25poly(lactide-co-glycalide)
co- pol yrer, Zlﬁgfly‘hwﬂm@&@#a%e,a ﬂbeowearléé ﬁgﬁyelg?lué%ﬁ JatRrie RSt ficdes,

poljyam gy %&jialge?rt (ROUYREL P64 E{ﬁltt SmoROMY¥AGR! 3 e B ADADLRVides additional

pol ycyanoacryl at es, pol ycarbonates, pol yfunmarates, degradable
pol yur stineues ,suppwt, end prevdds abaraieh tonisnlate tiel radaad-pirésburie rchaspert heéft fromand

t I | i i har i h i nat h [n,.oth
nat ur ai 15 SEECIL RGP SnPind GBraesBnpErEHErT 85 g tPiS g BRabguRso”
cadav erdogp@isind b EBRateHSIS3M®Sthht@v i the opéﬂén ﬁ}l} t]pla E{eﬁﬂeﬁ@ﬂw}?l}? llgg Al Sloses t

e scalrto conponen

pericardium tendon, or cartil age. .

422 i s thaeviyfl3pi Seobgaei mla@rlah‘egﬂﬂovabb@) editsbthe mpaifeld situsture 20 mber i al s
may, be | gned.t o _deqgrade within, a desired tine frame one. embodi nment,
e do s R S AT o it ALf RS B Bl 06 TR peciiit

enbodi mamtrialt 370 destlyedndegraedatifar ¢f e deferie0d svieateenvigne3grxnplaceind one
year. In_yet another enbodi ment, the desired degradation tine is greater
t han a agigent the,defpelr104i n some enbodi nents, scaffol d component 422 nmde of

bi tibl ' teri y ted
o the ml edir o TP SREL AR L HEY Rufens Bt PEURARGi s A ABHPE foet =t ©
conponeoverd 22porfibiusor l, loff giveex tendrewail 426 e ilghteduaiderreahrenghantbes W06, The

scaf fol d conponent_ 422 that retains its structyral integrity for |onger
per2i°odé’aerftfil%‘éﬁlﬂﬂ?ﬁll%PTeg‘?Xé'?ly r&é‘[ﬂdafFO%i%ﬁ?‘%ﬁr@%‘@ﬂleﬁ %hq epesdRIeyPXdat i on

wi th shantetr fAbh Rl fuid Sommunicatidwlh A% 4t 48k &hiRRQYRing A€ a6V fou 130

may include a material positioned within the 10 void adjacent the defect
104 t hdtomdordtcesnnaadating vofh thheaxdef BE: AsGuch, phreohdrdersmatddilt 520mady s, forct ur al

support, angd provides.a barrier to isolate t reduced- pressure, ch er 106
From t R Bniuat Yt SR ek B TroUHE PED GG e ot P T

r educ edrpi@SHate8al ONRAS hahQEuERIIRHtis&bidh %o Pﬂfvﬁdeedddﬁmr staicuﬁaosuﬁa?@& feover s

the opening in the exterior wall 126 and closes the cavity 130. The barrier

mat28r | ghe BX@ jemy: be attached to the manifold structure 120 and/ or
[055] Referring to FIG. 6, the reduced pressure therapy system 100 may further

comprise pressure sensors 140, 142 operably connected to the first and second conduits 110,
112 to measure the reduced pressure and the bracing pressure, respectively. The system
further includes a control unit 145 electrically connected to the pressure sensors 140, 142, the
30 reduced pressure source 115, and the first fluid supply 111 that provides the bracing fluids
through the second conduit 112 to the bracing chamber 107. The pressure sensor 140
measures the reduced pressure of the reduced-pressure chamber 106, and also may indicate
whether the first conduit 110 is occluded with blood or other bodily fluids. The pressure

sensor 140 also
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15 attached to the exterior wall 126 of the reduced-pressure chanber 106.

Thus, the barrier material 520 directly contacts the surface of the defect
104 when the cavity 130 is placed adjacent the defect 104. [ 54] The
barrier material 520 may conprise one or nore pieces of material that

covers a rtpo r all f t exterior wall 126 of the reduced-pressure
chanbernTaes idbass woiapirel Vi@ e sety o, Msr BRuGyPTRBR BEREY Fiom o
mat eri alppliftfby ahé e¥ctNBrds Qb GBEPI18S SHFRigh AR dRABuit A 100! the frbdiiceld-
communi cation"with the defect 104 while isolating the defect 104 from

di rect reemswigntlwaticon! Ofi tGprrekponslangly.ythe3pressige sershr IdBembasurdsethenpesétiveal 520
may be, for e e, .a .a Sieve, SGr . 1 0Or i.d sheet w t
epaces RSr e TR o (R beik, Bolée v 3p TG i sy TPLYFRIIE R I on
st r gngtdant@it PIOW the basldhd cimatier 07 UThdpibsusd! @bt 142041s@ ptdvalek TaRlbhek ot .

[55] Referring to FIG 6, the reduced pressure therapy system 100 na

f ur t herthe eopsral $it gra shiele reglnsesrmpsitivg presagre dhsppbbsing applisel bydthe sedused i r st
and 59339&%1%%‘3%& flSljtg’tPélo%?ctiﬁ)g gﬁ re]t0t7hq‘1hé %‘Sﬁ&&dmﬂ{ §35 U0 Mtht e
braci ng pressure, respectively. e system turther 1ncludes a control unit
145 el eelative ahloync ohnatticed! prassdh eandr pssstiveepreesuso bsink4éhplidd 29 théeedRed-educed

pressure source 115 nd the fast fluid supply 111 that provides the
br aci ndTFIsHic are*%%lf&ﬁaqdﬁée Becisheniant iqS@efftbvefméO Bras Sy ieaharetues1 07,
Theopr egs Héiﬁg% PIRQI 1o fbth TRASMLES01 Bk fh%%ﬁ@@'o?_rrgs}tééﬁ&‘elﬁfanhfﬁﬁe interior wall

reduced- pres e chanber 106, and al so may i ndi e whether the first
condui t10810 desribed hlrded wi t h bl ood or other bodily fluids. The pressure

sensor 140 rovi des feedback to contr uni t. 145 which regu] ates the
Feduced: pr ed0fleTBNBES meREE Dissteust ik PButkd opPRsSdr bedl AuE 1 15
t hroughuppie f90r ShidfOBEIHIAd bl fhet Brst BEnduRA VAL draPihdSddnBuie N3N Jifebatively
Correspondingly, the pressure sensor 142 nmeasures the positive pressure of
t he br a@onmestdd taithe euitioduaip pi3-eldhelsgcanddluid peaply 130 ahag bppbad wrelivéiresength t he
secend 5 .conduit 112 t h ractn anber . 107. The pressure. sensor 142
e S R G g T
pressurg iMiei@apygdnel NgeciigpdwBdorbynotibe ageilae drripadss Ulued, SaustEe diemitalyt he
braci ng chanber 107. The control unit 145 also bal ances the relative anount
of reducBrr peadsubhe axstenpday tfpifeerprosyyisee apfdishyalyp gt arpsttiongdhan the third
reduced- Hank - i I 1 , SO
hat suPpiar 1ot B CORTRGAe AR & il MErR AR IRERY MAlp SSFTRARbIAE.

t he ti bhafitd33pndes pECbétwetry theandudeieresstersoorcevwdbland@Be asicales betiveed tlabove.

56] The reduced-pre re_ therapy. tem 100 al so. conprj se a ond
1P SpprgMa80r ) Gy wepioant d SeHe Janviot TeuRay: o FRth Fernrs ol ondui
152 and.,aRer &tit 85 Ys Ef%@t@i%ﬁlggggoﬁ&cfehetoQH@tsécQJlndLﬂﬂig S ﬁ[gy 150ene@e s Add d

supply 150 may be used to I'tver growth 15 and/or aling agents to the
def ect stuhdi vadvesdl ¥g,156i tohautrol thei detvegnof aguaed ptrastre mndor dlyachfromathe

antiviral nt, a celld-growh pronotion ent, an irri. jon flujd, or
other cRERC ey Bt ReRBReyRT shfSRt 1B v BS Y Mecatifipns,
val ve Xhéappdetnooneinisterdéd € (i paticqontind kecbdd lad %ﬂ?&ll’yoijﬂ Ry f ddMeOthef | Ui d
t her et hrough, and a second val ve 156 positioned in e first conduit 110

betdreeriquits asdddiceidd pbews bpemep @hseedelive aingd theacfupsdipuessuigethamber t(eto20

first Gandulbdd: At Biidocondulic dag: hawgophr ol the flow of reduced

pressure. e co uni ctricall'y "Connected to the second

fluid suppl Yo3BOTleNhdeperdemtr Sdthsandflgidconthividtatea pkdbdided b6 theocemits allot he
delivery of reduced pressure and/or fluid fromthe second fluid supply 150

to the HMadindetiynas i oetlintssrin pownisT pediiercalvays. thiduding Hiabel pVidHer apy
bei ng aaldslqﬁcg}%:,é%l?lﬁ@Hmteg tﬁ&%@‘?g ot monge{}tﬁm%ﬁ&% erbbEorAHRR! Yt RPHEIRY WEl | ver

the 25 s as Indicate ove, may al so deliver “air to the
r eddcedeqreagsuthat ¢hamoesurkO&nta@s pr4inoitde, hables np4and6f aad| othat eodpenanage at
the site of t e.gefect 104, . : : . .
associated with the conduits could also be similarly associated with a particular lumen in the
delivery tube if a multi-lumen tube is used. Further, additional lumens may be provided to

separately introduce air or other fluids to the site of the defect 104, including, without
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[57] The independent paths of fluid conmunication provided by the conduits
110, 112, and 152 nay be acconplished in a nunber of different ways,

i ncluding that of providing a single, nulti-lumen tube with two or nore

| umens. A person of ordinary skill in the art will 30 recogni ze that the
pressure sensors 140, 142, valves 154, 156, and ot her conponents associ at ed
Wt Nt hieniGR0H Unl shti6QME5h1 8LSR, Beartivithl e?%’e ¥ a REI$-2Edvith Proibtidh a%eﬁé%ﬁ' cul ar
lumen in the delivery tubé if a nulti-1lunen tube 18 used. Further,

addi t i amightibnfreidsometherphemically detiive agesspar at el y i ntroduce air or ot her

fluids to t i of. the t I ncl udi n i t ~Jdimtatign, an
anti bacteri Eﬁsgjggﬁlf?mg% ?Oaﬁﬂﬁ?%aﬁn]‘%% rjifﬂe eXleny Iv%-ué\r,i%@t porfélilé)@?% it gggnt , an
i rri gatakefleibldias desetib&d MsveC MRS, €ldd bIddRe 10Y tag®ebBapsed or flattdnd@hs &@fxer ri ng

to FIGS. 7A and 2C, the exterior walls 126, 127 of the bl adder 105 are
f1 eRi bimeora spestlicelly peBlG RS ves a fhrftened bladdes 28 @ad picserablyyflagienedntthgrdes or

flatte . i fd i I bl adder
205 and rore N PTPEERRSElS bp B ollsBe. P17, B0 ety G VEBR =105

i nt er séadicatédby xtréfetedte wWanmbsa 7083Ghova By thddaskettiise afFIGhT Ah Tae dlatterbdcat ed by
t he reference nunber 708 shown by the dashed .line in 7A. The fl attened

. d Fl
bl adderlasider 365 15 then fplded arrqiied g shawyn ind'IGn dRdntop %ﬂb@?ﬂtlﬂ(ﬁﬁtml&arashape as
subst an i: kNGl Gat
Shoul d TdiBied o} LR RhARE 5, IOM6ARNE kel BREERGE ARt matle
chdfberedi@éd-predsurt ehdmtzarilfg and dretheacid®haguter 18T man shaven) mayt nes lkbare aa conmon

N h the interi || but h t | Il ed
bl addercorpnarghaichias e sty el 1hePud e v e oiratG Baiks orherpdedbhdtien be
i nser t e@siaing vAttak Y& aMd g&toﬂﬁkgﬁduﬁ%q 1851 12NRNthiR bEh@elit%@moT@&el%M very

catheter 710 has a distal end 712 that tapers so that e delivery catheter
710 nayatbetes Ut Qacdioty in FIGeTCuThadeivstycatihnterl@das a distal ehé &2 that tapers

b he ,ti bi del i th | bl ad
Lot ho ot By e 00 i sl Snapret Bri S ui ks G 70

Whep persiteatieofeaiuy 10086 thedibid 1B Wealelivartie folllel ®lalder A3 Bl LRirkdBeraled
through a sterile insertion sheath (not _shown) that penetrates the skin
t i ssue sB¢ adineenptieidsfict 1trhes $hosmdn FiEd8.7VWhep pefchangusiwiapsrtedathg delbyery 10 i s
t apere ' e I t [
Per ©ah@icP S5 by BRARIRDE 180y b1k i B SALARIA of 0 Bl dfiand | Ssues

of the Rnee join ave Z0a surficrent opening in the
t aper edkii tibad ofetheél patileat.t Thadisahedd el 2r aflthedelblepdelatietef0A Otiotaperep tis stht out  of
the delivery catheter 710 and inserted into the knee joint of the patient.
[59] THeogelent@ithe delivesy eathetany/ Inthroygh thedessugs of fhe e deink but myst aliodiaveies

subhi Ci : ‘1 hr ough
thabod TR S0 ophif P KRRl TR B S Lo PRI RIS o

mat er i glushedfout hEthd elelivery yatheteh@t Gandrihgereld dntb dhdlenee joint of the patient.

[059] The delivery catheter 710 may be made of any material that provides sufficient

strength to allow the delivery catheter 710 to be pushed through the bodily tissues into the
knee joint of the patient. Preferably, the materials of the delivery catheter 710 should be

25  Dbioinert, therefore not causing injury, toxic or immunologic reaction to the surrounding body
tissues. Materials of interest includes, but are not limited to, polyimide, polyamide, PBAX™,
polyethylene, fluoropolymer, polyurethane, polyisoprene, nylon, steel and the like. It is also
contemplated that in one alternate embodiment, the materials of the delivery catheter 710 will
allow the delivery catheter 710 an amount of flex. Further, in one embodiment, outer diameter

30 ofthe delivery catheter 710 is coated with agents to prevent the tube from adhering to the body
tissues. For example, the tubing may be coated with heparin, anticoagulants, anti-fibrogens,
anti-adherents, anti-thrombinogens or hydrophilic substances. In another embodiment, the

outer diameter and/or interior diameter of the delivery catheter 710 are coated with a lubricant
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25 bioinert, therefore not causing injury, toxic or inmunologic reaction to
the surroundi ng body tissues. Materials of interest includes, but are not
limted to, polyimde, polyande, PBAXTM polyethylene, fluoropolyner,

pol yur et hane, polyisoprene, nylon, steel and the like. It is also
contenplated rna t he erials f t he

ol verpeiatsaitBhe biloReh it oo Ene GBHrPERY cafferBimotgs syt bk
flex. Rystiker, in one enbodi nent, outer dianeter 30 of the delivery
catheter 710 is coated with agents to prevent the tube from adhering to the
body ti ssues{06¢10Ref@Ka1g)&gaﬁm thdIGuBi the disial Isad Jdat efdthai Ciethﬁe'p%ﬁtlilqﬁer 710 is

anti coa uI S her.en ntl ronblno e

hydr ophi |éﬂ%6%§ﬁg%%%%n éfggﬁo aﬂhéﬁ%@ mwnb”“# Sgu%llom3 ﬁ% @ﬁﬁ%ﬁ No

i nt @ri goindi BEESS aref secbrd dgduien Yo aad hep thollzdtﬁfe@gf ef&aal ©thswhé Boralulitd br19cant
agent, including but not limted to, silicone, hydr Og%hl lic coating

Sﬁr rrgdﬂ@@/ tham pe Exnbally pyshed H}eforwtée rolled blaqdgpy0 ithgy dé@éfhcqtbetm fell E
705 o PR f GETidn HRETEE o iR YehPp Shfferel Mg Syt BB TOEig T

5 | oi ntlaterkitlg fositi®hedntdths elecird dendijucest thd defend1 Ml 2\ s dstiilecit aboeé Mhe émur ed
conduits. 719, may then be manually pushed to force t ol |l ed

to as t r

bl adder! rb%o@lﬂe kb defRete H H@V.WW TEahER gonfdngﬁ%fr%mre SHrEeRe gt q&“&h iBRd 712
of jphe &%Eﬂstﬁ%HXhﬁ%{Q&téﬁ{ll e YR bdetdodgor R ck&f’acﬁir@gﬂ‘%ér 7195’}/ ESank@ oS ERdihY,
positioned at the desi recP site adjacent the defect X As deécrl bed above,
t he fermme JfOXilliin thet bt rekefilycindeGdands yha piceedire erﬁdmcmfdaeng@ vergaryc poferalyt ur e
surgery. h.it is 10 understood that exac nt and t hod of

o e oet Vet aRe Hgishy bR TomEge Nuoern of RursEEREgp g PR tes A et 1
under stangis khe707 @ﬁt‘éﬁiéhf & afe lEHe@rJQFnE aglighe tlﬁHrsg@ﬁeY(rﬁe@EcS\%)l Yor é‘;@ahi{ﬂ@sant he
nmedi cal practitioner, i.e., surgeon or nurse practitioner, who cuts a small
| nci si avithersceiee nukite lmmteéxhr@nglbthetSdslrtw adletbrqugh e boaly tmﬁQeSthOsﬂ@m;@ (not

SN ol BESTTAG PR SBRRE ol s RRE: SRl N

nec essanitrofe@bueed ii. ed sﬁlantholleagecralfesr &myﬁdtheﬁhﬁhus 10y @en ﬂl’(&)defda&{?e Car€iRige,

m crofractures, i hol es, scrapes, tears in the fenmur 102 near

t he deflé‘otti‘%élef?é? 11@4 a‘}g%er tihe dong {ha seppeas tremoved, M deliviepe catbeigr ¢ HI Magdispe i s
renmove Y. Gathet t skin
openi a0 UG Bk R Gloafri g PP REIe RS M A HY NS Bte =i
enbodi manther anbepiaticnt,eq seyghdate,i mhbﬂlomklsmnoqmnmmnmwebﬁ)rmed rfed récgivingde vi ng

he 20 del 7 Af gl end 7 del
f:atezv?et &%ﬁ’f%r\équ eE?é%SegrQBr @56 de%lt%ﬁr%g}acoiﬁ sfe éve%? ﬁ@ gfﬂ eﬂ%@%‘
mechanigalily @k, FRURLLYs PYshed 69 nlelRinidd 6@&5@9&119' ]tﬁﬂq@d sd Q@at RY ?§lled

through and out the distal end"712 of the e ivery Catheter 710 to be
posi ti dﬂahﬂeafmﬁ heo e shromigh santleouid}ladmnal ¢ride7 e bé ¢hhe delavery cathetef G1) tafheer

the roll 705 gac e desj | ateral position adjacent the 25
def ect PPO lon?cﬂgtqg%ﬂ?sygﬁj?l %%{ &] ﬁ% LL@ be renoved fromthe patient's |eg
101. The rolfbed Rfaddes rolRa HIEdﬂeIr hep ecHed iRl liedrddnatche RRARS! Adaddhi @fl i on

shown in FIG 7B to a rel atlvelé flattened shape with the cavity 130

podt i cls&adt dbf.dbedelivhig cadieee (/10 omy Wheamavied fram ghe amné%bsgnld)lc Relgpliesl 110,
112 d d
L2 o SRR SS L el IR IR AR BESRLIRLSRIISAAR ARG Ll v

br aci nglateasd etiapd Ovitls ﬂleBE)avﬁdyaBG positigian dslj ek meietf@taoﬂomqenqne tfirer drdoi a
103 and on the interior wall 108 as descrjbed above while at the sane time

appl yi mgeandroadeitgl 19 d5% eneée(fqyn@%@i fodfe Extycsst esFResWkeEneranddbe Set ik t he
N
oBal's THEFS T, b P RSP LA 15 BRI RS BbRing ShaBIALY &)Y

posiot i vkatpr esmde andppérised fdroe bhehbdribzi 13 mfalamrbdre ih@rioamcllt H¥ avedghtibalf t he

pati ent beln ied by the fenur 102 throu t he nifold struc ure 120
and t héPPrg ¥l }%gtp‘&%ﬁ‘?mfi QG&QH]SYH‘%%@E?&“@PFFS@P (the rg ‘?CGSTPT?%BY%W&E’;)% 06

chanmberso kA tho 'n% 1R hRe RALYRLMEGURS cHalifbet 110 RsEGTGRNR) Eﬁ‘t%ta%ﬂﬁlﬁ}ﬁ)%ﬁ' ng

body ti ssues. App ication of the positive pressure to the bracing chanber
107 al gbe fidedgd94tahehawn arKlgr. IA and descrlbed in detail above. The positive pressure
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5 wall 108 and the manifold structure 120 agai nst the distal end of the
femur to force the opening 128 of the reduced-pressure chanber 106 agai nst
the defect 104 after which a reduced pressure is applied to the defect 104
via the cavity 130. [62] As described and shown in FIGS. 1A 4, and 5
above, th avity 130 be fill with the scaffold.conponent 422 or
cover ed By b b T 1 04300 dhogriRg! ohe GRURTH 61 ROy BRIy 130.
Regar dl 1@_2&111%515 B midikd Ydsturd 100 AHE et iRfeESP WaR 108 chilseith@babNorapRl 1 20otvi a
the opening 128 in the reduced-pressure chanber 106 to the defect 104 so

t hat t Hbe bedingechambes $0iF &0 mebd eathesurtaeurs eé plagyebief 1 08| and dtheserreondengnpedyow

t hrough. the firactures.greated by the m,crofracturin rger.y to.draw.bl ood
and ot M PREFAEEES” BsaRbERe Pehl® ekt GRE Mg B4R Pl ife®

t hesapywAr 109 gxritthe tanaplal strachuteol 20Npahef ®e distd4nd epgedsmontotfbeSheZ Epeniitd
shape 15 of the defect 104 and various other factors known in the art.

Consequiit ply they rpdugesapressyre coasbare 196; pgpingh she dgfeshy Oheafien vhighy gugeduced

vari abl it G f - 1y cyclical over tine depending
on thelﬁggﬁfg%%ﬁﬁgggggﬁfkﬁ%?%?ﬁéaﬁg{?%ﬁ?qggd the characteristics of the
defect 104. [062] Apésscrlgedlidd showh e FIES] Uded - pxiesshore, thdeavidgr 300Gaynte filbeal y

applies the reduyced pressure directly to the defect. 104, but also mtigates
the r ertiaiecaield ofagorai 432 aricaveisd by nbarRe rAkEa) otthelojipg (e epraingetfuced

PrepSurife ic%iﬁghﬂg l?a%@%dl@sg Jrané REudBieCGlred@4d pressure ik Qﬁ&mﬁ%%ﬁﬁﬂ jiiR@ Vi ufe G

9, ‘anot her ertbodi nent of a bl adder 905 is shéﬂn that 1s substantially

si m | aropening hE28pinatite redi0&l-preswird lobambdyol@d iknchaidefegt Ok seatiet denpdnett s
identified wi.th sim.lar reference n ral s. The Dbl adder. 905 conprises a

Feduced P RESUTERen RGP S0 K GrEA TEHTo0 TR B )® D

i nteri qhickshdctuPR8, suB&GY 16 AP BlootPaltP¥iHRE sBMuRXIrST dgthts Wa! the WRcABiEe. IPhe,
respectively, all as described above with respect to the bl adder 105. The

r educedegiced prassure ilkarpir oo tmeriapphed todks dafepinHi4 dapands orudesize @dohapeat
fungtiops,in th ne fashion as th nifold structure 420 .descrihe bove
that {1 bedstte PR PRILE RS, BT IR B P HE Cifedeb i bR IPBEgre
chanberpr@&breabélng h@phédReiaygbe hantx@ioudOvaredtd ac angpetisie Roquehoy)ogat echeeandui t
914 anJ)916 respectively, fluidly coupled to 30 each chanber and extendi ng
from t HaChiahQuer e deranimggh hadedredriregimenidor By paoentgnd thechgmctesivtics afhe

el ongat i 1 6 i.nt e rii he. 1
reduce&-%?gggﬁrgizggé?f@?iﬁé Mﬁ %lgﬁg%?ﬁggﬁggéﬁﬁgﬂgigggf@£0&gﬁﬂm¥§%ﬁm

r espectredheley prassurh dirhetly o the idefecwild, bOO8semiiteradisnie tdnervabef tveamovibhé@uid

mani fold structure 920 extends through and substantjally fills the
eI3Hgaﬁgﬁn95ﬂHﬁFwngﬁﬁh%ﬁﬂ?ﬁ%ﬂW@%ﬂﬁgwngg§§ﬁﬁ@PEW§WHE?d@%@ﬁo?he di stal ends
of the el onggefdreRAdY te Fid49, MGnBYMBSIifkrY Bf % NRMRE @B5tR hB&nf thasis

conduit 110 and the second conduit 112, respectively, for providing a
r educedcupstegsiliyesimolat e the dladds 408 sduebedhamyeringldingnthebsaawi ngmponents

under a itive pressure to the braci h r 907 which fynction in 5
e sat B o T SIS oo aGuge R THE® URRRE 05 Pt St FUPEISTF B Rur e
920 extpnsbagodd LAY ANbhhias eheneat ooy caneiitd bYlh BiterfdiavIEJUS edRIBasHES

t
chanber 906 provides additional structural support for the reduced-pressure
ch2fberhagng anoexteriar wHbOH auli8?’.gepeedvelherlhisy deserdbgd yboive aitherprspechto st | ed
35, PooHLREPBD0K. LRu AELLA! STREUHL IRl hiE, RLAGHR 3P0y Bt
per speduhdtny i eofantehfashibmdd e mihfodd sridigre f420stes@itdd s86endhac fingduiossofl 10,
112 is shown. The bl adder 105 further cogﬁrises an elongated tab 109

ext endithgy eduss R swr dchmbend09 aldige Fediogl-Bispss tdamher IPFeandhilie beacimeyi dl y

coupl e f c [y : The
o1 ongat Lapan gt ko BBt A0k ERNEHULR obEthd He rhf Al PR Phab whs® o
t haodesiacle chdngice nad extosding tomatle akdddér I0Bahwbeatle dte skidofabke kg 1dé ¢ thebedientoove.
More specifically, the art scope may be inserted conp]etely through the
knee j el?‘t%%“é&f‘é“l&s 933% E{‘? H}ayg’ﬁé‘“é%/t&%'aéﬁ‘fiéﬂ’“f%{b“fg% %F?ﬁpmﬁe’ﬁglor

| nser t &l MERANEDind BACRbAIEPT122 08 QAN o Brciglor bRk CRINE SRinLO
and ultimtely extend out the other side of the patient's leg 101 as shown
i N FI Gthé¢rgbetivhen. dhomyaifelil dtalotut©®92(hestersls thabfiglx antl substah@allyilér i or wal | 126
of the reduced-pressure chanber 106 to facilitate positioning of the
opening 128 in 20 the reduced-pressure chanber 106 adjacent the defect 104.
The elongated tab 109 may be affixed t.g the bladder 105 either prior to
being inserted into the knee joint, or"at any |ater point during the
surgery to facilitate positioning of the bladder 105. For exanple, the

el ongated tab nay be inserted fromthe opposite side of the knee joint

t hrough the incisional pathway and into the distal end 712 of the delivery

. -—a o~ - Y Y . -



25 the bl adder 105. The el ongated tab 109 then can be used to pull the

bl adder 105 through the delivery catheter 710 instead of using the first
and second conduits 110, 112 to push the bl adder 105 to the desired

posi tion. [ 065] The bl adder 105 nmay al so include a sheath 119 covering

the first and second conduits 110, 112 and affixed directly to the bl adder
105, TiEE <RI EE S ook S FrEEEaS T R aPb-aThe st sy
addi t i QieHoafelir @nahik Y01, tNe hiy B¢ RNy $8608d (& adiist Soddi® 1 bland B REshI NY
the bl adder 105 into the desired position adjacent the defect 104 as

descri reddabdVa. respestietpaion pravddiapd reHeced| pagaree thabiedwsd pesssur sbaibera
s1 10l © RLMONS, ALEGSR! o TRUELL Bl 8B RIBNLALFL G k0803 Quil KGFon i

facilitate pus and/or p I'ng er esire atera
posist i Qe 3ghacedinet e deetided abbvk. ane RAEGHA 00 Thé ghantteldoparrg 928&xidhdike
reduced- pressure chanber 106 so that it fully contacts the defect 104.

[66] THBrogah tielangatetheendui {l4pef thearedycgddessersghgmber @ piavidestaggiipnalang
the Ii ' [ 4. cation
and ar o ICREh SRR A AR ROBLAL B sl hhfler SRR (R he b Bhal M0-RRR! beifbl=

| ocat i aasigntlatsdnzé odfrolidaeast deseriteedsdboee td Feeiljrate Is8dert@onodf thhdlhidachOyih drber
to naigfﬂin th gpsition of the opening 128 in the reduced-pressure chanber
106 agdicH¥erYCAReEEy K& {notpdown)t i s contenpl ated further that for all of the

embgdi ment s (depCriReMH h@fﬁﬁn 10418 W%ﬂ%@ﬁve giie%eofetﬂg biaae: fi5 MeddatsChambers

may vary, dependi ng upon the shape of the bone that contains the one or
nor e tisssud @intleigs 1A 19Aak shawn.BBtet Waddex g@hduttiee cofpbpisesciam gloogeed eabs] 9nd

£ osue PR N BRCeREeR B il AR AL ik o dRuReP g TR BaPg '
[67] Thedap®ndC@hntiens | B, 3l 3 esedidRCEEr 1A Phe@bitkdohb 209119 L&k @I foP guiding

reduced press.ure.thera{))y to a tissue site as described above, but nore
gener aldng mewpelaiingy theobladder {191 toviiha glesirash tergthgositianheacsairprel dadect pbkdf &r mi ng
m cr.of ract ur rgery..on a-bone at tissue site.an 5 then.delivering an
entioai i ish PRLRN B PRRE FL Bulbg i n&, SE At eoR B L 40, 2

ti ssue ket intliberées Hpsthtfbeihe eMRhcs &b Tl Whieh wiglEbdindEidiign Sidbsica e ehet 0
t he braci ng chanber such that the tissue site contact surface is in _contact

with t Hdaddes 4k typegh BRdlcheryaricisg 7a0 ned whienatphyesdendeout dhe Ader dducbéhe
br essﬁéﬁﬁ@@%@%ﬁg?%ﬁ’%h&% ﬁ@@i@?ﬂxm%sa%%%tédoﬁb%%ﬁé EQ ahﬂ(egfls thd EdHfoS! T €-
thod ca e that I's suDbj to

Thi s e used on any tissue Si ecte
m cr of rveadt U202 thesudgedypreskmreschambernb@rdiontanilisate {phetioniag wé tisd deniray 1 28ein

| ocated, in fhe knee jojnt as described ahove. 10 I n addjtional
entfddi ehrelucehBreappe CBEP ! 06 s ?fGCtalql“fEt_ e lgrEgRd 26r Bgpay be
m crof ragldd @ BUHLEIN 109 eﬁh%‘tﬁﬁﬁ)r td B&n?‘?rﬁs@ﬁé’d SRR ISES jRRE 8t AGly Mted ]tf'(ﬁﬁtt one

m crofracture in a bone at e base of an articular cartilage defect in the
knee, tdueingdlppbuyrgery to facilitate positioning of the bladder 105. For example, the elongated tab
may be inserted from the opposite side of the knee joint through the incisional pathway and
into the distal end 712 of the delivery catheter 710 where it can be affixed to or screwed into
25  the bladder 105. The elongated tab 109 then can be used to pull the bladder 105 through the
delivery catheter 710 instead of using the first and second conduits 110, 112 to push the
bladder 105 to the desired position.
[065] The bladder 105 may also include a sheath 119 covering the first and second
conduits 110, 112 and affixed directly to the bladder 105. The sheath 119 may be constructed
30 of a material for providing additional strength to the first and second conduits 110, 112 for
pushing the bladder 105 into the desired position adjacent the defect 104 as described above.
The sheath 119 and the elongated tab 109 may also be a single continuous piece of material as

shown in FIG. 10B to further facilitate pushing and/or pulling the bladder 105 to the desired
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25 reduced pressure to the site of the defect. The reduced pressure in

t hese enbodi nents can be applied by any neans known in the art, and through
any known system capabl e of delivering reduced pressure to the site. In
sone enbodi nents, the reduced pressure is applied using any appropriate
enbodi ment of the reduced pressure delivery system descri bed above. [0691

As var i SOMMAERI &M tHe BEfeBRIR dnd p@ﬁﬁoﬂiﬁg&ﬁ@op&ﬁﬁing,in drpatwedses and 30
nmet hods descri bed above wit hout departing fromthe scope of the inventions,

it is ipmsewrdebambertl 04lsp thedit fully contecds thedlefast 10t above description and shown
in the acco [ dr.awi ngs shal | LNt er o r atq and t
inalimti Rgé’(’ggr;@lg 'de51gn and'fna {s o&lﬁ?e lFl%ﬁEd%r eﬁa?rﬁgeqt?etﬁlgéll}{ tﬁﬁ%sh%]isd thé iggA no

er ences

speci f igdt bemyabateiPlaeyin dibalcpthodireshtHyf the bsplRaten anthae degandestivpon of  t he
references herein is intended nereL%ﬁto summarize the assertions nade by
t he S applpmesnys daciors. ineludingi 105 exampls, thadreatipmandsize oldhe Higse site dRSPIEsYes

Prior Arthe kihfhe ERRLR: LEHEINSn UG slRRlor Y. SfnEA2E 5 iSRRG RN

perti nence e ClI ef erenc laim Clalm 1. A system for
appl yi npamabér @atagrintt the defectelfOdc it iis comemmiplasdd focther thét fonwll bbthe smbodiments a

| Ot e Si bl SUBLSLNE. 2 [edurtrpr soalre, souLce ot prevkd o -
st g gl QTS B REUE 5328, O ondicl s
chdfiberbrivang chgpmbetd andfsealitbelone or more supportive foam structures to the bone comprising

the tissue site, the bladder chamber may have two or more bracing chambers.

[067] The application is also directed to a method of administering a reduced pressure
therapy to a tissue site as described above, but more generally according to the following
steps. The method comprises performing microfracture surgery on a bone at a tissue site and

15  then delivering an embodiment of the reduced pressure delivery system described above to the
tissue site. The method then comprises delivering a bracing substance to the bracing chamber
such that the tissue site contact surface is in contact with the tissue site and delivering a
reduced pressure to the reduced pressure chamber causing reduced pressure to be applied to
the tissue site. This method can be used on any tissue site that is subjected to microfracture

20  surgery. In some embodiments, the tissue site may be located in the knee joint as described
above.

[068] In additional embodiments, the application is directed to a method of
performing microfracture surgery to a knee. The method comprises creating at least one
microfracture in a bone at the base of an articular cartilage defect in the knee, then applying

25  reduced pressure to the site of the defect. The reduced pressure in these embodiments can be
applied by any means known in the art, and through any known system capable of delivering
reduced pressure to the site. In some embodiments, the reduced pressure is applied using any
appropriate embodiment of the reduced pressure delivery system described above.

[069] As various changes could be made in any of the systems, apparatuses and

30  methods described above without departing from the scope of the inventions, 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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froma flexible material and having an opening sized to substantially
10surround the defect in the first bone, and a bracing chanber in fluid
CU1111111. 1111LCRIW WL111 MC FUSI LI W-pl CSJU C UULILL Luc ui caan6

adi custu' a having walls forned froma flexible material, a portion of the
wal I s of each of the reduced-pressure chanber and the braci ng chanber
formng an ifgtegr iAQr ref@bdce9titdd @ thik @ﬁéi@ﬁoau@ﬁ‘%%%H&J@&ﬂteﬁ%‘r&fe@ﬁ%@ wi thin
t he reduced-pressure chanber between the interior "wall and the opening in
the r e(ﬁlﬂé é@ﬁcmsemsqfrﬂ@e tsiferaiess hength ISmtmdmnerelyrto smumanm thejasdertians made

dlstrl i ced sure ef ect. and [0)4 stru

Sunpor 03 T EhaTEE S5 R ERiSGn LnbdRg HoR Fe RBPe Bt NiBiol b0 Aelidhs o o
the br a@seﬂ@ thOAPIRas chdlfengé theld@aPOsidl perindAtSSHME RitbSrefitbhdesd 20t 0 the
braci ng chanber to provide bracing between the interior wall and a second

bone of the two bones, and the walls of the reduced-pressure chanber

defl ate when reduced pressure is applied to the reduced-pressure chanber
causing the opening to seal around the defect whereby the nmanifold

di stributes reduced pressure to the defect and provides support between the
25interior wall and the first bone. Caim2.The systemof claim1, wherein
the manifold partially fills the reduced-pressure chanber contacting a
portion of the interior wall, the manifold and a renaining portion of the
interior wall formng a cavity positioned adjacent the defect whereby the
mani f ol d provi des reduced pressure to the defect indirectly via the cavity
and the opening in the 5reduced-pressure chanber.
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rn IIm:3.The systemof claim2, , ,,wherein the manifoldis a foam materi al
in fluid communi cation with the defect. Caim4. The systemof claim3,
wherein the foamnmaterial conprises a plurality of open cells have a size
rangi ng from about 100 m crons to about 1,500 microns. 10 C aim5. The
systemof claim2, wherein the manifold further conprises a scaffold
conmponefjiapiged to fill the defect to facilitate new tissue formation.

A aim6. The systemof claim2, wherein the interior wall is a comon wall
bet weeWé ¢leinsr aci ng chanber and the reduced-pressure. C aim7.The system of
claim®6, wherein the interior wall is substantially rigid. 15C ai m 8. The

syste . claim 2, t ri.sj t: Lt d in the
cavi tgtt?%mglr'pvi de% Sg(%%l ﬁgé%ﬁg)%ggéféﬁg ng%%gﬁ?e%gﬂﬁr%@ngg%&%ﬁ ?he braci ng
chanber . folmingajoilhehsystepme@hpridigg:m 8, wherein the foam structure is

bi oabsorbable. { ai m 10. The sysfem of _.claim 8, wherein the foam structure
serYes as a s@igdusedipressure source for providing a reduced pressure;

a positive-pressure source for providing a positive pressure;

a bladder formed of a reduced-pressure chamber in fluid communication with the
reduced-pressure source, the reduced-pressure chamber having walls formed
from a flexible material and having an opening sized to substantially

10 surround the defect in the first bone, and a bracing chamber in fluid
communication with the positive-pressure source, the bracing chamber
having walls formed from a flexible material, a portion of the walls of each
of the reduced-pressure chamber and the bracing chamber forming an
interior wall of the bladder; and

15 a manifold positioned within the reduced-pressure chamber between the interior
wall and the opening in the reduced-pressure chamber and formed of a
porous material for distributing reduced pressure to the defect and providing
structural support between the first bone and the interior wall;

whereby the walls of the bracing chamber inflate when positive pressure is applied

20 to the bracing chamber to provide bracing between the interior wall and a
second bone of the two bones, and the walls of the reduced-pressure
chamber deflate when reduced pressure is applied to the reduced-pressure
chamber causing the opening to seal around the defect whereby the manifold
distributes reduced pressure to the defect and provides support between the

25 interior wall and the first bone.
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ti ssue growt h and/or regeneration. 20 C aim11l. The system of claim 10,
wherein the foammaterial is coated or infused with grovvth facto-rs or
nutrients. Claim 12. The system of claim8, wherein the foam structure
adheres to the manifold. C aim13. The systemof claim1, wherein the

mani fold substantially fills the reduced- pressure chanmber and
covers cifig openi fge b}%tén*i' 8f EIGN ¢ SHhAERI BN T8 FRATaIIMIRK SRy rell@d4RERMHel 0! d.

di stributes reduced pressure directly to the defect via the opening. Cdaim
14. The shemben witacting mpdBionwi ¢hesinteriohwalipthe freinifoidsand af remenniig partien of n

f1uid icati ith th fect. ' . t f clai.m 14,
wher ei n_ e T i hide Y pEStons sRiaPt o ASFe SRR ool 2% e
rangi ng farevmdadetlicel QRestineto i defeck hditectly Wathddatitpand te dpedinidfhe The

system of claim 13, wherein the interior wall is a common wall between the
brati ng crdumsemresgerechambeduced- pressure. O aim 17. The system of clai m 16,
wherein the interior wall is substantially flexible. Caim18. The system

of cl aj-m; wherel i £ ol t f: d £ f oldgl-gonmponent
oi zod COIF T "t here Sptctf o Bl &, P R 3 R B e e
syst em ofcomdmuricatdn witletheidafetfie scaf f ol d conponent provi des additi onal

braci ng between the first bone and the braci ng chanber.
Claim 4. The system of claim 3, wherein the foam material comprises a plurality of open

cells have a size ranging from about 100 microns to about 1,500 microns.

10  Claim 5. The system of claim 2, wherein the manifold further comprises a scaffold

component sized to fill the defect to facilitate new tissue formation.

Claim 6. The system of claim 2, wherein the interior wall is a common wall between the

bracing chamber and the reduced-pressure.
Claim 7. The system of claim 6, wherein the interior wall is substantially rigid.

15 Claim 8. The system of claim 2, further comprising a foam structure positioned in the

cavity to provide additional bracing between the first bone and the bracing chamber.
Claim 9. The system of claim 8, wherein the foam structure is bioabsorbable.

Claim 10. The system of claim 8, wherein the foam structure serves as a scaffold for

tissue growth and/or regeneration.

20  Claim 11. The system of claim 10, wherein the foam material is coated or infused with

growth factors or nutrients.
Claim 12. The system of claim 8, wherein the foam structure adheres to the manifold.

Claim 13. The system of claim 1, wherein the manifold substantially fills the reduced-
pressure chamber and covers the opening in the reduced-pressure chamber whereby the

25 manifold distributes reduced pressure directly to the defect via the opening.
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Claim 20. The system of claim 18, wherein the scaffold conponent is

bi oabsorbable. Caim2l1. The system of claim20, wherein the scaffold
conponent adheres to the defect. Claim 22. The system of claim 20,
wherein the scaffold conponent adheres to the 15manifold. Caim23. The

system qQf. cl aim_ 18, wherein.t scaffold co ent. is coated or. infused
ot h o iR et By i Migiel T R0 RS Syt AR L1 wher ei n
t he wal | s @hmhhigcdiedwaacdnhpuessur e chanber and the braci ng chanber are
conprised of one or nore elastoners. 20C aim 25. A bl adder for applying a

Llr eat Mgl P52 %tein’bé%lafiia{ﬁt whORE: t%%lf(r)agpnﬁ?eﬁﬁfc&gﬁ@egg fhriﬂé}&%tf’ the
adder conpri sing: ”a reduced-pressure bladder having a reduced:pressure
port for fdpendeltsdmvenistatrargingvrom abosolOaricainsne dbaed,J00esistone. and an

opening sized to substantially surround the defect in the first bone; 25a

bragi ngcipinadder MRyRgmaRES I3V @hBfefS®b ifte® Walf Rfa dohithéh GRMBERIeEAL | ON
with a source of poSitive pressure and being affixed to the

r educed- prtbsBigciagishambierrand shangdpdedipfessvisi t i oned within the reduced- pressure
bl adder adj acent the opening for distributing reduced pressure to the

def ect @nan p7.0viTHengstsinrafclaimalo, stprear the JGbedrwesdhistshiestdntially flooibée. and t he
braci ng bl adder; whereby the bracing bl adder inflates when positive

Ppr essur@ain$ 1 &PPI TIRAy§emt TR 1DASI3 WhereR B8 ShEfoROMEthEoRiRMEALsRMBRPT t
bet ween the manifold and a second bone of the two bones, and the

r educed- preeswanenttsizad defill sheadededt kefagpisaie Hgsugfoumaiionhe def ect when reduced
pressure is applied to the reduced-pressure port
10 Claim 19. The system of claim 18, wherein the scaffold component provides additional

bracing between the first bone and the bracing chamber.
Claim 20.  The system of claim 18, wherein the scaffold component is bioabsorbable.
Claim 21.  The system of claim 20, wherein the scaffold component adheres to the defect.

Claim 22.  The system of claim 20, wherein the scaffold component adheres to the

15 manifold.

Claim 23.  The system of claim 18, wherein the scaffold component is coated or infused

with growth factors or nutrients.

Claim 24.  The system of claim 1, wherein the walls of the reduced pressure chamber and

the bracing chamber are comprised of one or more elastomers.

20 Claim 25. A bladder for applying a treatment to a defect in a first bone of two bones
forming a joint, the bladder comprising:

a reduced-pressure bladder having a reduced-pressure port for fluid communication
with a source of reduced pressure and an opening sized to substantially
surround the defect in the first bone;

25 a bracing bladder having a positive-pressure port for fluid communication with a
source of positive pressure and being affixed to the reduced-pressure
bladder;

a manifold positioned within the reduced-pressure bladder adjacent the opening for
distributing reduced pressure to the defect and providing structural support

30 between the first bone and the bracing bladder;
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50f the bracing bladder to distribute reduced pressure to the defect via
the mani fold and provi de support between the manifold and the first bone.
Claim 26. The bl adder of claim25, wherein the manifold substantially fills
t he reduced- pressure bl adder and covers the opening in the reduced-pressure

bl adder where t.he ni f ol i stributes reduced pressure.djrectly to the
defect via ¢ HOGSBHTBreE gt yiEn G Sl Pregre PAPRI SO (et e ¢ he
nmanifold is a fop@RBIpRSk@t dot {d plodide Bt GRERA b thianfifd® def 8CGkeord ai m
28. The bl adder of claim 27, wherein the Toam material conprises a

plurality of opéwneeif] bheHawi benes, 8id éher pdgtretgpessorm Alsdder IO Hecormming o

about 1,500 m crons. aim 29, The bl adder of .claim 26, .further
conprising a cormo dV\t/g? Fetg(étt%eennrefhﬁcéegfﬁ A il%ap Pgieélg%@}e rgc?r%cef] pracssure port

redgced- pr essur eflohelstdeing bladaénto Adstridihe rdduadigessafe oltad d8féd.viavher ei n t he

common wall is substantially flexible. Caim31, The bl adder of claim 26,
wher ei n the nmanifyiPld grd previde supiorshesweenstbe pragifaldandpomirst batezed to fill
the defect to facilitate tissue fornmation in the defect. Claim 32. The

bl adderClafm 26.ai rit@bladdecoiilant he vdeadif dlednaofmd nestanpalbyfidethe aettiiced-onal
20support between the first bone and the bracing bl adde C ali 3. The

bl addor . ofPErHE et kiR 1o e QUsH T OTroEnt Sob 2EEPBAN e, O ai m
34. The blaggrid efubuts RdBed pRredued Birddig 5 eRf de®dd vianPepaig. adheres to the
defect. Caim35. The bl adder of claim 33, wherein the scaffold conponent

adher e e [ s - - r | erein the
SCQ? f oﬁilglg%?rgongﬁ{% 4124%5%@%190?6,%1@8%@&% ?hﬁog(?gvﬁiﬁg gléfﬂgﬁasl?ilép u%t rients.
Cl ai m 37. cohenbliadidenwidf the defieon. 25, wherein the reduced pressure bl adder and

the braci ng bl adder are conprised of one or nore el astoners.
Claim 28.  The bladder of claim 27, wherein the foam material comprises a plurality of

open cells having a size ranging from about 100 microns to about 1,500 microns.

Claim 29.  The bladder of claim 26, further comprising a common wall between the

15 bracing bladder and the reduced-pressure bladder.
Claim 30.  The bladder of claim 29, wherein the common wall is substantially flexible.

Claim 31.  The bladder of claim 26, wherein the manifold further comprises a scaffold

component sized to fill the defect to facilitate tissue formation in the defect.

Claim 32.  The bladder of claim 31, wherein the scaffold component provides additional

20 support between the first bone and the bracing bladder.
Claim 33.  The bladder of claim 31, wherein the scaffold component is bioabsorbable.
Claim 34.  The bladder of claim 33, wherein the scaffold component adheres to the defect.

Claim 35.  The bladder of claim 33, wherein the scaffold component adheres to the

manifold.

25 Claim 36.  The bladder of claim 31, wherein the scaffold component is coated or infused

with growth factors or nutrients.
Claim 37.  The bladder of claim 25, wherein the reduced pressure bladder and the bracing

bladder are comprised of one or more elastomers.
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Claim 38. The bl adder of claim?25, wherein the manifold partially fills the
reduced- pressure bl adder contacting a portion of the reduced-pressure

bl adder, the manifold and a remaining portion of the reduced-pressure

bl adder formng a cavity positioned adjacent the defect whereby the

mani f ol royid reduced. pressure to the de t i.ndirectly via bthe cavity
and t ne gt e WHER REAREy hrdetdh tepnibin bty Fisbe s adder o
claim 38, hel madd@f:cJmﬁutihglaq)ohﬁo@off@@f@dﬁ@éd%&@hrd Baddedi te FRARTYIAIGAEI ON
with the defect. C aim40. The bl adder of claim 39, wherein the foam

mat eri al gompmingepraopditherédugedpreopenbladidrdommaing agasityzeositeangil adjatendm about
100 micro £ bogut .1, 500 m.crans...10 aim41. The bl adder.. of . cl.ai m 38,
anor i n'OnEe RERRBepE RalrEk R Prigac= Bhdkebtors W bR auni ™

t he sdef ectthé eavigGintl iticad@nii@vin theSiedecel Pre@ueMladdet.ai m 42. The bl adder of
claim 38, further conprising a cormon wall between the bracing bl adder and

the 1equgedspr e ifadileRoEGhin %%ﬂ&éﬁ thelrgﬁlémld}ﬁdaefoaﬁﬁfmﬁkﬁél% $@iq Wherein

the common wall is substanti al rigid. alm44. The bl adder of claim
38, furt heonoomeationvgthathe defiectst r uct ure positioned in the cavity to provide
addi ti onal support between the first bone and the bracing bladder. Caim

45. TheClainadder THe HthddiendAdain\BE vitiereih e fhaamatndebmpesdss fueabsar babl e.
Claim46. The bl adder of claim44, wherein the foam structure serves as a
scaffol d fapen eelésshiwe griraeranginpiremaabanutd0 mieons|ta gt 1900anigioRs46, wher ei n
the foam structure is coated or infused wwth growh factors or nutrients.
C diom 48ainThe bl EBdddaddef oicdlainmd & dyhewtie thei martifedd further stmpretes necaHtthér es t o

t he defect . , . . .
component sized to fill the defect to facilitate new tissue formation.

Claim 42.  The bladder of claim 38, further comprising a common wall between the

bracing bladder and the reduced-pressure bladder.
Claim 43.  The bladder of claim 42, wherein the common wall is substantially rigid.

15 Claim44. The bladder of claim 38, further comprising a foam structure positioned in

the cavity to provide additional support between the first bone and the bracing bladder.
Claim 45.  The bladder of claim 44, wherein the foam structure is bioabsorbable.

Claim 46.  The bladder of claim 44, wherein the foam structure serves as a scaffold for

tissue growth.

20 Claim 47. The bladder of claim 46, wherein the foam structure is coated or

infused with growth factors or nutrients.

Claim 48. The bladder of claim 44, wherein the foam structure adheres to the defect
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