
REDUCED PRESSURE AUGMENTATION OF MICROFRACTURE PROCEDURES FOR CARTILAGE
REPAIR CROSS-REFERENCE TO RELATED APPLICATIONS 5       [1] This application
claims the benefit of U.S. Provisional Application No. 61/141,593, filed
December 30, 2008, which is hereby incorporated by reference. BACKGROUND 10
1.Field of the Invention       [2] The present application relates
generally to tissue treatment systems and in particular to treatment of
articular cartilage undergoing microfracture procedure. 2.Description of
Related Art       [3] 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.       [4] 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. 



[5] 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  all Americans will develop degenerative joint disease as a result
of normal activities that damage articular cartilage.        [6] Articular
cartilage is generally thin with an extremely low or insignificant blood
flow and, as such, has a very limited ability to repair or heal itself.
Partial-thickness 5chondral defects, for example, cannot spontaneously
heal. If these defects are left untreated, they often degenerate at the
articular surface and progress to osteoarthritis. Full-thickness defects
that penetrate subchondral bone can undergo some spontaneous repair if
fibrocartilage forms at the defect. Even in spite of the formation of
fibrocartilage, clinical evidence shows that full-thickness defects
continue to degenerate and progress to osteoarthritis if these defects
10are left untreated.        [7] Early diagnosis and treatment are crucial
to hindering or stopping the progression of arthritis and degeneration of
articular cartilage at joint motion surfaces. Today, depending on the grade
of chondral damage, patients usually have several surgical options to
repair or regenerate articular cartilage. Some current techniques to repair
cartilage include 15implantation of chondroeytes, implantation of synthetic
matrices and surgical intervention, with reattachment and reconstruction of
the damaged tissue. None of these methods are totally satisfactory and they
rarely restore full function or return the tissue to its native normal
state. In addition, none of these methods are proven to regenerate
cartilage in situ and in vivo. 1008] 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. 1009] While microfracture surgery has a high success
rate, patients cannot return to 30sports or other intense activities for
about 4 months, even with the help of physical therapy. A riA;t; Qlly, the
tissue that forms in the defect is primorily fibroco-tilage (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  need for a
method that leads to more of a regenerative response (forms the same type
of tissue that was damages, for example, hyaline cartilage) rather than a
repair response and that reduces the overall time of healing. [010] It
would therefore be advantageous to provide devices, methods and systems to
5 promote healing and/or tissue regeneration after microfracture surgery.
Such devices, methods and systems would decrease healing time, and lead to
better functional outcomes thus increasing the patient's quality of life
and enable a more rapid return to normal daily activities. SUMMARY 10[011]
The problems presented by existing methods for microfracture surgery are
solved by the systems and methods of the illustrative embodiments described
herein. These systems and methods are designed to deliver reduced pressure
to the joint space where microfracture surgery is performed. Traditional
reduced pressure delivery methods to a joint space, in particular a knee
joint, would apply reduced pressure to the entire joint. The systems 15 and
methods described herein concentrate application of the reduced pressure on
the defect (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. 



[12] 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 hone. A portion of the walls
of each of the reduced-pressure chamber and the bracing chamber form an
interior wall of the bladder.        [13] 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
applied to the reduced-pressure chamber, the walls of the reduced-pressure
collapse toward the interior wall causing the manifold to provide a seal
with the contact portion of the interior wall against the defect and
provide bracing between the contact portion of the interior wall and the
first bone. 5[014] In another embodiment, a method for applying the
treatment is also disclosed and first comprises performing surgery on the
defect in the first bone. The method then comprises positioning a
reduced-pressure chamber in the joint adjacent the defect, positioning a
bracing chamber in the joint between the reduced-pressure chamber and a
second bone of the two bones, and positioning a manifold within the
reduced-pressure chamber adjacent the 10 defect and the bracing chamber.
The method further comprises applying a positive pressure to the bracing
chamber to force the manifold against the first bone to brace the
reduced-pressure chamber against a second bone of the two bones and then
applying a reduced-pressure to the defect through a hole in the
reduced-pressure chamber and the manifold, 



[15] In a further embodiment, a method is provided that includes performing
15 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 reduced pressure to the site of the defect.
[16] Other objects, features, and advantages of the illustrative
embodiments will become apparent with reference to the drawings and
detailed description that follow. 20  BRIEF DESCRIPTION OF THE DRAWINGS
[17] FIG. lA is a schematic, cross-sectional view of a reduced-pressure
treatment system for repairing cartilage in a knee joint that includes a
fluidic system, a bladder positioned between the femur and tibia of the
knee joint, and a first embodiment of a manifold 5structure within the
bladder;        [18] FIG. 1B is a schematic, perspective view of the
bladder and femur shown in FIG. 1A;        [19] FIGS. 2A and 2B are
schematic, cross-sectional views of the bladder shown in FIG. lA with and
without reduced pressure being applied to the bladder; 10[020] FIG. 2C is a
schematic, perspective view of the bladder shown in FIG. lA without reduced
pressure and flattened to be rolled as shown in FIG. 7B;        [21] FIG. 3
is a schematic, cross-sectional view of the bladder shown in FIG. lA
including a second embodiment of a manifold structure;            [22] FIG.
4 is a schematic, cross-sectional view of the bladder shown in FIG. lA
15including scaffold material; 



[23] FIG. 5 is a schematic, cross-sectional view of the bladder shown in
FIG. lA including a barrier material;       1024] FIG. 6 is a schematic
view of a fluid control system for the fluidic system shown 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
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. lA
including an elongated tab.  DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS 10291 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 5understood
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 10 sense,
and the scope of the illustrative embodiments are defined only by the
appended claims.       [030] Referring to FIGS. lA 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 15repair, 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. 2010311 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 25reduced-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.  



[032] In the context of this specification, the term "reduced pressure"
generally refers to a pressure that is less than the ambient pressure at a
tissue site that is subjected to treatment. In most cases, this reduced
pressure will be less than the atmospheric pressure of the location at
which the patient is located. Although the terms "vacuum" and "negative
pressure" may be 5used to describe the pressure applied to the tissue site,
the actual pressure applied to the tissue site may be significantly greater
than the pressure normally associated with a complete vacuum. Consistent
with this nomenclature, an increase in reduced pressure or vacuum pressure
refers to a relative reduction of absolute pressure, while a decrease in
reduced pressure or vacuum pressure refers to a relative increase of
absolute pressure. 101033] The system 100 further comprises a first fluid
supply 111 that is fluidly coupled to the bracing chamber 107 of the
bladder 105 via a second conduit 112. The first fluid supply 111 provides a
bracing substance to the bracing chamber 107 via the second conduit 112 to
fill the bracing chamber 107 under a positive pressure so that the bracing
chamber 107 expands and exerts a positive force on the tibia 103 and
surrounding tissue as well as the interior wall 15108 of the bladder 105.
The positive pressure applied to the bracing substance in the bracing
chamber 107 is sufficient to allow the bracing chamber 107 to conform to
the shape and contours of the tibia 103 and surrounding tissue while
simultaneously providing a cushion between the femur 102 and the tibia 103
without collapsing. 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.
[34] 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 25with 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. 



[35] 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  wall 126 which forms
the external surface of the reduced-pressure chamber 106 and bracing
exterior wall 127 which forms the external wall of the bracing chamber 107.
The reduced-pressure exterior wall 126 has a generally circular opening 128
which is shaped to fit the perimeter of the defect 104. The bladder 105
further comprises a manifold structure 120 that 5 may be two separate
manifold components 120a, 120b positioned on both sides of the defect 104
in the femur 102 as shown in FIG. IA or that may be substantially
cylindrical in shape with an inner diameter that is concentrically aligned
with the opening 128 of the reduced-pressure exterior wall 126 as shown in
FIG. IB. The upper surface of the manifold structure 120 may be sealed
against the inside surface of the reduced-pressure exterior wall 126. The
manifold 10 structure 120 may have a height somewhat less than the distance
between the reduced-pressure exterior wall 126 and the interior wall 108 so
that it is slightly suspended over the interior wall 108 when the
reduced-pressure chamber 106 is not under pressure.       [036] When a
reduced pressure is applied to the reduced-pressure chamber 106 as shown in
FIG. 2B, the reduced-pressure exterior wall 126 collapses to the position
shown as 15  126' with the manifold structure 120 being forced against the
interior wall 108 and forming a seal with a portion of the interior wall
108 to concentrate the reduced pressure on the defect 104. The portion of
the interior wall 108 defined by the inner diameter of the manifold
structure 120 may form a slightly dimpled portion 108' as a result of the
reduced pressure being applied through the manifold structure 120. The
dimpled portion 108' of the interior wall 20  108 and the inner surface 129
of the manifold structure 120 define a cavity 130 that is 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 120b, 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 reduced pressure being applied to the reduced-pressure chamber 106
and the positive pressure being applied to the bracing chamber 107, the
interior wall 108 is substantially inflexible to reduce the amount of
bending or flexing in response to the pressures being applied on both
sides. Such materials may include, for example, fiberglass, metals,
rubbers, or plastics alone or 5 in combination. The interior wall 108 must
be sufficiently inflexible or rigid to ensure that the cavity 130 does not
collapse against the defect 104 when the reduced pressure and bracing
pressure are applied to the bladder 105. 



[38] The exterior walls 126, 127 are also fabricated from an impermeable
material to substantially block the transmission of fluids. Additionally,
the exterior walls 126, 127 must be 10 sufficiently thick to withstand the
tensile stress and compressive stress created by the application of the
reduced pressure to the reduced-pressure chamber 106 and the positive
pressure to the bracing chamber 107, respectively. Consequently, the
exterior walls 126, 127 may be formed of multiple layers of material having
the same or different properties. For example, the exterior walls 126, 127
may have a first layer that is impermeable to fluids and 15 second layer
that has sufficient flexibility and structural support when under pressure.
These characteristics are of course dependent upon the specific materials
used to fabricate the exterior walls 126, 127 of the bladder 105.
[39] The material used to form the exterior walls 126, 127 may contain one
or more elastomers so that they have rubber-like properties. For example,
in some embodiments, the 20 flexible material has elongation rates greater
than 100% and a significant amount of resilience. The resilience of a
material refers to the material's ability to recover from an elastic
deformation. Examples of elastomers include, but are not limited to,
natural rubbers, polyisoprene, styrene butadiene rubber, chloroprene
rubber, polybutadiene, nitrile rubber, butyl rubber, ethylene propylene
rubber, ethylene propylene diene monomer, chlorosulfonated 25 polyethylene,
polysulfide rubber, polyurethane, and silicones. Elastomers may also
include, but are not limited to, polyurethane elastomers, including
elastomers based on both aromatic and aliphatic isocyanates; flexible
polyolefins, including flexible polyethylene and polypropylene homopolymers
and copolymers; styrenic thermoplastic elastomers; polyamide elastomers;
polyamide-ether elastomers; ester-ether or ester-ester elastomers; flexible
ionomers; 30 thermoplastic vulcanizates; flexible poly( vinyl chloride)
homopolymers and copolymers; flexible acrylic polymers; and blends and
alloys of these, such as poly(vinyl chloride) alloys like poly(vinyl
chloride)-polyurethane alloys. The exterior walls 126, 127 may also
include, but are not limited to, polyester-polyurethanes,
polyether-polyurethanes, and  polycarbonate-polyurethanes. The different
elastomeric materials described above may be combined as blends to form the
exterior walls 126, 127 in one layer, or alternatively, may be formed as
separate layers. The exterior walls 126, 127 may be formed of bioinert
materials, i.e., materials which do not elicit a strong immunological
reaction against the material and are 5 not toxic, but which do not degrade
within the body over time.        [40] The manifold structure 120
distributes the reduced pressure within the reduced-pressure chamber 106 to
the defect 104 while providing support as a spacer between the interior
wall 108 and the reduced-pressure exterior wall 126 in the collapsed
position 126' as shown in FIG. 2B. When the reduced-pressure exterior wall
126 is forced against the femur 10102, the reduced pressure is applied
directly to the defect 104 via the cavity 130 which includes the manifold
structure 120 that continues to distribute the reduced pressure to the
defect 104. The manifold structure 120 comprises an open-cell foam material
that includes a plurality of cells fluidly coupled to each other to form a
plurality of flow channels within the manifold structure 120. The cells and
flow channels may be of uniform shape and size or may 15include a pattern
or random variations to more precisely direct the flow of fluids through
the 



flow channels within the manifold structure 120.        [41] In one
illustrative embodiment, the manifold structure 120 is a foam material that
may be either hydrophobic or hydrophilic. In one non-limiting example, the
manifold structure 120 is an open-cell, reticulated polyurethane foam such
as GranuFoam(r) dressing 20 available from Kinetic Concepts, Inc. of San
Antonio, Texas. In the example in which the manifold structure 120 is made
from a hydrophilic material, the manifold structure 120 also functions to
wick fluid out of the cavity 130, while continuing to provide reduced
pressure to the defect 104 as a manifold. The wicking properties of the
manifold structure 120 draw fluid away from the defect 104 by capillary
flow or other wicking mechanisms. An example of a 25 hydrophilic foam is a
polyvinyl alcohol, open-cell foam such as V.A.C. WhiteFoam(r) dressing
available from Kinetic Concepts, Inc. of San Antonio, Texas. Other
hydrophilic foams may include those made from polyether. Other foams that
may exhibit hydrophilic characteristics include hydrophobic foams that have
been treated or coated to provide hydrophilicity.        [42] In another
embodiment, the manifold 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
limitation, polycarbonates, polyfumarates, and capralactones. The manifold
structure 120 may further serve as a scaffold for new cell-growth, or a
scaffold material may be used in conjunction with the manifold structure
120 to promote cell-growth. A scaffold is a substance or structure used to
enhance or promote the growth of cells or formation of tissue, such as a
5three-dimensional porous structure that provides a template for cell
growth. Illustrative examples of scaffold materials include synthetic,
biosynthetic, and biologic material such as calcium phosphate, collagen,
PLA/PGA, coral hydroxy apatites, carbonates, autologous tissue, or
processed allograft or xenograft materials.        [43] The manifold
structure 120 may also include a closed-cell material to provide
10sufficient support within the reduced-pressure chamber 106 to prevent the
exterior wall 126 collapsing prematurely on the interior wall 108. The
closed-cell material also contains a plurality of cells, but the majority
of these cells are not fluidly coupled to each other with flow channels so
that they provide a more solid structural support within the
reduced-pressure chamber 106. The closed-cell material is sufficiently
dense to maintain the three-dimensional 



15shape of the manifold structure 120 to provide structural support within
the reduced-pressure chamber 106 and to prevent the open-cells from
collapsing and cutting off the flow of reduced pressure through the flow
channels.        [44] Consequently, the size of the cells in the manifold
structure 120 must be sufficiently large to facilitate the communication of
fluids through the plurality of cells in the 20manifold structure 120, but
sufficiently small with lower porosities to provide structural support
within the reduced-pressure chamber 106. While the size of the cells in the
manifold structure 120 is not exactly known, it is between 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%. 1045] 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  positioned within the cavity 130 adjacent the
defect 104 that promotes healing of the defect 104, or provides additional
structural support, or provides a barrier to isolate the reduced-pressure
chamber 106 from the defect 104, or all the foregoing. For example,
additional manifold material may be placed within the cavity 130 to provide
additional structural support 5in a similar fashion as the manifold
structure 120 described above, and/or to function as scaffold material to
promote healing of the defect 104. A manifold structure may also 



function as a scaffold material to promote healing of the defect 104. Such
a manifold structure may be bioresorbable and left in place after the
reduced pressure delivery system 100 is removed. 10[046] The shape of the
manifold structure 120 may be any that prevents the exterior wall 126 from
collapsing against the interior wall 108 within the reduced-pressure
chamber 106 when being subjected to a reduced pressure. Thus, the manifold
structure 120 may support only a portion of the exterior wall 126 of the
reduced-pressure chamber 106 as illustrated in FIG. 2A. Alternatively, a
manifold structure 320 may fill most of the reduced- 15pressure chamber 106
to support the entire inner portion of the exterior wall 126 of the
reduced-pressure chamber 106 as shown in FIG. 3. When a reduced pressure is
applied 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 manifold structure 120 as
described above. The scaffold component 422 comprises primarily open-cell
material to facilitate fluid communication between the manifold structure
420 and the defect 104. As such, the scaffold component 422 serves as an
additional manifold to more efficiently distribute reduced pressure across
the entire surface of the defect 104, while at the 5 same time providing
some cushion between the femur 102 and the interior wall 108 of the 



bladder 105. The scaffold component 422 of the manifold structure 420 may
be coated or infused with growth factors, cells or nutrients to promote the
growth of cells and/or the regeneration of cartilage tissue. The scaffold
component 422 may also be self-seeded whereby the reduced pressure pulls
cells from the surrounding bone or other body tissues into the cells 10 of
the scaffold component 422 where they may grow and/or form new tissue.
Further, the scaffold component 422 may be seeded with cells ex vivo, prior
to application.       10481 The size of the cells in the scaffold component
422 must be sufficiently large to maintain fluid flow through the plurality
of cells in the structure, but sufficiently small with lower porosities to
provide enough structural support within the scaffold component 422 to
15ensure that the flow channels therein do not collapse significantly and
the scaffold component 422 retains its shape to function as a scaffold when
a reduced pressure is applied to the reduced-pressure chamber 106. The
scaffold component 422 in a reduced pressure environment may have the open
cell structure that collapses to about 10%, about 20%, about 40%, about
80%, or any range therebetween to avoid disrupting or significantly
altering fluid 20 communication within the scaffold component 422. The cell
size and porosity of the scaffold component would be in the same range as
described above for the manifold structure 120.       [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. Such unitary components with dual
porosities are disclosed and described in U.S. Patent No. 6,695,823 and
International Application No. PCT/1JS2008/000596 (International Publication
No. WO 2008/091521 A2), both of which are hereby incorporated by reference
herein.        [50] The scaffold component 422 may be constructed from
materials including  5 synthetics, biosynthetics, or biologics such as
calcium phosphate, collagen, PLA/PGA, coral hydroxy apatites, carbonates,
autologous tissue, or processed allograft or xenograft materials. The
scaffold component 422 may also be formed of bioinert materials, i.e.,
materials which do not elicit a strong immunological reaction against the
material nor are toxic, but which do not degrade within the body over time.
In another embodiment, the scaffold component 422 is 



10formed of biocompatible materials, i.e., materials which do not elicit a
strong immunological reaction against the material nor are toxic, and which
degrade into non-toxic, non-immunogenic chemical species which are removed
from the body by excretion or metabolism. In yet another embodiment, the
scaffold component 422 is formed of biodegradable materials, i.e.,
materials which are enzymatically or chemically degraded in vivo into
simpler chemical 15species.        [51] In some embodiments, the scaffold
component 422 is made of biocompatible and/or biodegradable materials.
Thus, the scaffold component 422 may remain at the site of the defect 104
even if the bladder 105 is removed from the knee joint. When the scaffold
component 422 remains in the knee joint, it should be constructed of
materials having 20 appropriate dimensions for the site and sufficient
strength to support new tissue growth. The biocompatible and/or
biodegradable materials may include, but is not limited to, lactide,
poly(lactide) (PLA), glycolide polymers, poly(glycolic acid) (PGA),
poly(lactide-coglycolide) (PLGA), ethylene glycol/lactide copolymers,
polycaprolactone, poly (pdioxanone), polyhydroxybutyrate, polyurethanes,
polyphosphazenes, poly(ethylene glycol)- 25poly(lactide-co-glycolide)
co-polymer, polyhydroxyacids, polycarbonates, polyamides, 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.        [52] 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  embodiment,
the desired degradation time frame is one to two weeks. In another
embodiment, the desired degradation time frame is between one month and one
year. In yet another embodiment, the desired degradation time is greater
than a year. Further, in some embodiments, scaffold component 422 made of
biocompatible or biodegradable materials 5 may degrade in a manner related
to the molecular weights of the materials used to make the scaffold
component 422. Thus, a higher molecular weight material may result in
scaffold component 422 that retains its structural integrity for longer
periods of time, while lower molecular weights result in faster degradation
with shorter scaffold life.       [53] As indicated above, the cavity 130
may include a material positioned within the 10 void adjacent the defect
104 that promotes healing of the defect 104, provides additional structural
support, and provides a barrier to isolate the reduced-pressure chamber 106
from the defect 104. FIG. 5 illustrates another embodiment of the
reduced-pressure chamber 106 comprising a barrier material 520 that covers
the opening in the exterior wall 126 and closes the cavity 130. The barrier
material 520 may be attached to the manifold structure 120 and/or 



15 attached to the exterior wall 126 of the reduced-pressure chamber 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 comprise one or more pieces of material that
covers a portion, or all, of the exterior wall 126 of the reduced-pressure
chamber 106. The 20 barrier material 520 is preferably fabricated from a
material that allows the reduced-pressure chamber 106 to be in fluid
communication with the defect 104 while isolating the defect 104 from
direct communication with the cavity 130. As such, the barrier material 520
may be, for example, a mesh, a sieve, a screen, or a solid sheet with
spaces or a punched pattern. The barrier material 520 may have sufficient
strength to provide additional structural support for 25the knee joint.
[55] 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 fast 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  provides feedback to control unit 145 which regulates the
reduced-pressure therapy being applied by the reduced-pressure source 115
through the first conduit 110 to the reduced-pressure chamber 106.
Correspondingly, the pressure sensor 142 measures the positive pressure of
the bracing fluid being applied by the first fluid supply 111 through the
second 5 conduit 112 to the bracing chamber 107. The pressure sensor 142
also provides feedback to the control unit 145 which regulates positive
pressure therapy being applied by the reduced-pressure source 115 to the
bracing chamber 107. The control unit 145 also balances the relative amount
of reduced pressure and positive pressure being applied to the
reduced-pressure chamber 106 and the bracing chamber 107, respectively, so
that sufficient pressures 10 are being applied to both the femur 102 and
the tibia 103, respectively, and the interior wall 108 as described above.
[56] The reduced-pressure therapy system 100 may also comprise a second
fluid supply 150 fluidly coupled to the first conduit 110 via third conduit
152 and operatively connected to the control unit 145. The second fluid
supply 150 may be used to deliver growth 15 and/or healing agents to the
defect 104 including, without limitation, an antibacterial agent, an
antiviral agent, a cell-growth promotion agent, an irrigation fluid, or
other chemically active agents. The system 100 further comprises a first
valve 154 positioned in the third conduit 152 to control the flow of fluid
therethrough, and a second valve 156 positioned in the first conduit 110
between the reduced-pressure source 115 and the juncture between the 20
first conduit 110 and the third conduit 152 to control the flow of reduced
pressure. The control unit 145 is electrically connected to the second
fluid supply 150 and the first and second valves 154, 156 to control the
delivery of reduced pressure and/or fluid from the second fluid supply 150
to the reduced-pressure chamber 106 as required by the particular therapy
being administered to the patient. The second fluid supply 150 may deliver
the 25 liquids as indicated above, but may also deliver air to the
reduced-pressure chamber 106 to promote healing and facilitate drainage at
the site of the defect 104. 



[57] The independent paths of fluid communication provided by the conduits
110, 112, and 152 may be accomplished in a number of different ways,
including that of providing a single, multi-lumen tube with two or more
lumens. A person of ordinary skill in the art will 30 recognize that the
pressure sensors 140, 142, valves 154, 156, and other components 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  limitation, an
antibacterial agent, an antiviral agent, a cell-growth promotion agent, an
irrigation fluid, or other chemically active agents.        [58] Referring
to FIGS. 7A and 2C, the exterior walls 126, 127 of the bladder 105 are
flexible as described above. Thus, the bladder 105 may be collapsed or
flattened as shown 5 more specifically in FIG. 2C as a flattened bladder
205 and preferably flattened at the edge where the interior wall 108
intersects the exterior walls 126, 127, the edges of which are indicated by
the reference number 708 shown by the dashed line in FIG. 7A. The flattened
bladder 205 is then folded or rolled as shown in FIG. 7B into a
substantially tubular shape as indicated by reference numeral 705. It
should be understood again as described above that the 10 reduced-pressure
chamber 106 and the bracing chamber 107 (not shown) may not share a common
wall such as the interior wall 108, but may have separate walls. The rolled
bladder 705 along with the first and second conduits 110, 112 may then be
inserted into a delivery catheter 710 as shown in FIG. 7C. The delivery
catheter 710 has a distal end 712 that tapers so that the delivery catheter
710 may be surgically or percutaneously inserted in the knee joint
15between the femur 102 and the tibia 103 to deliver the rolled bladder 705
to the desired lateral site adjacent the defect 104 as shown in FIG. 8.
When percutaneously inserted, the delivery catheter 710 may be inserted
through a sterile insertion sheath (not shown) that penetrates the skin
tissue of the patient. The distal end 712 of the delivery catheter 710 is
tapered to assist movement of the delivery catheter 710 through the tissues
of the knee joint, but must also have 20a sufficiently large opening in the
tapered distal end 712 to allow the rolled bladder 705 to be pushed out of
the delivery catheter 710 and inserted into the knee joint of the patient.
[59] 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 bioinert, therefore not causing injury, toxic or immunologic reaction to
the surrounding body tissues. Materials of interest includes, but are not
limited to, polyimide, polyamide, PBAXTM, 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 of the 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
agent, including but not limited to, silicone, hydrophilic coating,
Surmodics lubricants, and the like.       [60] Referring again to FIG. 8,
the distal end 712 of the delivery catheter 710 is pushed through the skin
702 of the leg 101 of the patient until it is positioned adjacent the knee
5 joint. The first and second conduits 110 and 112, collectively referred
to as the conduits 719, may then be manually pushed to force the rolled
bladder 705 through the delivery catheter 710 and out of the distal end 712
of the delivery catheter 710 until the rolled bladder 705 is laterally
positioned at the desired site adjacent the defect 104. As described above,
the femur 102 with the defect 104 may have already undergone microfracture
surgery. Although it is 10 understood that exact equipment and method of
microfracture surgery may change over time, one of skill in the art readily
understands the procedure of microfracture surgery generally includes the
medical practitioner, i.e., surgeon or nurse practitioner, who cuts a small
incision on the skin 702 exterior to the knee joint. A long thin scope (not
shown), for example, an arthroscope, may be inserted through the skin 702
and through the body tissues 703 to the site 15 of the defect 104. If
necessary, calcified cartilage is removed. The surgeon may then create
microfractures, i.e., small holes, scrapes, tears, in the femur 102 near
the defective cartilage, i.e., the defect 104. After the long thin scope is
removed, the delivery catheter 710 may be inserted through the same skin
opening 702 and body tissue 703 path formed by the scope. In another
embodiment, a separate, additional skin opening may be formed for receiving
the 20 delivery catheter 710. After the distal end 712 of the delivery
catheter 710 is delivered to the surgical site, the conduits 719 may be
mechanically or manually pushed so that the rolled bladder 705 moves
through and out the distal end 712 of the delivery catheter 710 to be
positioned at the desired site adjacent the defect 104.       [61] After
the rolled bladder 705 reaches the desired lateral position adjacent the 25
defect 104, the delivery catheter 710 may be removed from the patient's leg
101. The rolled bladder 705 may then be unrolled in the opposite direction
shown in FIG. 7B to a relatively flattened shape with the cavity 130
positioned adjacent the defect 104. When the first and second conduits 110,
112 are reconnected to the reduced pressure source 115 and the first fluid
supply 111, a positive pressure is applied by the bracing fluid to the
bracing chamber 107 so 30 that it expands and exerts a force on the tibia
103 and on the interior wall 108 as described above while at the same time
applying a reduced pressure to the reduced-pressure chamber 106 so that the
opening 128 in the reduced-pressure chamber 106 (see FIG. 2B) substantially
seals the defect 104 as shown in FIG. IA and described in detail above. The
positive pressure  applied to the bracing chamber 107 and the weight of the
patient being applied by the femur 102 through the manifold structure 120
and the interior wall 108 cause the exterior wall 127 of the bracing
chamber 107 to mold to the curvature of the tibia 103 and the surrounding
body tissues. Application of the positive pressure to the bracing chamber
107 also forces the interior 



5 wall 108 and the manifold structure 120 against the distal end of the
femur to force the opening 128 of the reduced-pressure chamber 106 against
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. IA, 4, and 5
above, the cavity 130 may be filled with the scaffold component 422 or
covered by a barrier material 520 closing the opening of 10 the cavity 130.
Regardless of the structure, a reduced pressure is ultimately applied via
the opening 128 in the reduced-pressure chamber 106 to the defect 104 so
that the reduced pressure increases the seepage of blood and bone marrow
through the fractures created by the microfracturing surgery to draw blood
and other stimulatory agents to the defect site. The reduced pressure
therapy or treatment applied to the defect 104 depends on the size and
shape 15 of the defect 104 and various other factors known in the art.
Consequently, the reduced pressure being applied may be continuous,
variable at a specific frequency, or generally cyclical over time depending
on the desired treatment for the patient and the characteristics of the
defect 104. The opening 128 in the reduced-pressure chamber 106 not only
applies the reduced pressure directly to the defect 104, but also mitigates
the removal of the sinovial fluid 20 from the knee joint while the reduced
pressure is being applied to the defect 104.       [63] Referring to FIG.
9, another embodiment of a bladder 905 is shown that is substantially
similar to the bladder 105 described above including the same components
identified with similar reference numerals. The bladder 905 comprises a
reduced-pressure chamber 906 and a bracing chamber 907 separated by an
interior wall 908, each chamber 25 having an exterior wall 926 and 927,
respectively, all as described above with respect to the bladder 105. The
reduced-pressure chamber 906 also includes a manifold structure 920 that
functions in the same fashion as the manifold structure 420 described above
that fills most of the reduced-pressure chamber 906. The reduced-pressure
chamber 906 and the bracing chamber 907 each comprise an elongated conduit
914 and 916, respectively, fluidly coupled to 30 each chamber and extending
from the bladder 905 through the skin of the leg 101 of the patient. The
elongated conduits 914, 916 may be an integrated portion of the
reduced-pressure exterior wall 126 and the bracing exterior wall 127,
respectively, with the interior wall 908 extending therebetween. The
manifold structure 920 extends through and substantially fills the
elongated conduit 914 of the reduced-pressure chamber 906. The distal ends
of the elongated conduits 914, 916 may be fluidly coupled to the first
conduit 110 and the second conduit 112, respectively, for providing a
reduced pressure to the reduced-pressure chamber 906 and bracing fluid
under a positive pressure to the bracing chamber 907 which function in 5
the same manner as described above. The portion of the manifold structure
920 extending through the elongated conduit 914 of the reduced-pressure
chamber 906 provides additional structural support for the reduced-pressure
chamber 906 so that the bladder 905 can be more easily flattened or rolled
as described above to facilitate insertion of the bladder 905 into the
delivery catheter 710 (not shown). 10[064] Referring to FIG. 10A, a
perspective view of the bladder 105 and the first and second conduits 110,
112 is shown. The bladder 105 further comprises an elongated tab 109
extending from the end of the bladder 105 opposite the side that is fluidly
coupled to the first and second conduits 110, 112 (see also FIG. IA). The
elongated tab 109 is useful for guiding and manipulating the bladder 105 to
the desired lateral position adjacent the defect 104 as 15 described above.
More specifically, the arthroscope may be inserted completely through the
knee joint to create a path for the elongated tab 109 which would be
inserted in advance of the bladder 105 through the delivery catheter 710
and ultimately extend out the other side of the patient's leg 101 as shown
in FIG. IA. The elongated tab 109 may be affixed to the exterior wall 126
of the reduced-pressure chamber 106 to facilitate positioning of the
opening 128 in 20 the reduced-pressure chamber 106 adjacent the defect 104.
The elongated tab 109 may be affixed to the bladder 105 either prior to
being inserted into the knee joint, or at any later point during the
surgery 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  lateral
position adjacent the defect 104 and positioning the opening 128 in the
reduced-pressure chamber 106 so that it fully contacts the defect 104.
[66] The design and materials of the bladder chamber, delivery tubes, and
the like may be any contemplated in other embodiments of the application
and are dependent upon 5numerous factors, including, for example, the
location and size of the tissue site, the pressure of the bracing chamber
to maintain the position of the opening 128 in the reduced-pressure chamber
106 against the defect 104. It is contemplated further that for all of the
embodiments described herein, the number, size and type of bladder chambers
may vary, depending upon the shape of the bone that contains the one or
more tissue sites. As such, to better expand the 10 bracing chambers and
seal the one or more supportive foam structures to the bone comprising the
tissue site, the bladder chamber may have two or more bracing chambers.
[67] 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. 1068] 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. [0691
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.        [070] All references cited in this
specification are hereby incorporated by reference. The discussion of the
references herein is intended merely to summarize the assertions made by
the applicants and no admission is made that any reference constitutes
prior art. Applicants reserve the right to challenge the accuracy and
pertinence of the cited references.  CLAIMS We claim: Claim 1.A system for
applying a treatment to a defect in a first bone of two bones forming a
joint, the system comprising: 5a reduced-pressure 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
10surround the defect in the first bone, and a bracing chamber in fluid
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adicustu'a 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 15a 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 20to 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
25interior wall and the first bone.  Claim 2.The system of claim 1, wherein
the manifold partially fills the reduced-pressure chamber contacting a
portion of the interior wall, the manifold and a remaining portion of the
interior wall forming a cavity positioned adjacent the defect whereby the
manifold provides reduced pressure to the defect indirectly via the cavity
and the opening in the 5reduced-pressure chamber. 



rn llm :3.The system of claim 2, , ,,wherein the manifoldis a foam material
in fluid communication with the defect. 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. 15Claim 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 grovvth facto-rs 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 25manifold
distributes reduced pressure directly to the defect via the opening.  Claim
14. The system of claim 13, wherein the manifold is a foam material in
fluid communication with the defect. Claim 15. The system of claim 14,
wherein the foam material comprises a plurality of open cells have a size
ranging from about 100 microns to about 1,500 microns. 5 Claim 16. The
system of claim 13, wherein the interior wall is a common wall between the
bracing chamber and the reduced-pressure. Claim 17. The system of claim 16,
wherein the interior wall is substantially flexible. Claim 18. The system
of claim 13, wherein the manifold further comprises a scaffold component
sized to fill the defect to facilitate tissue formation. 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 15manifold. 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. 20Claim 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; 25a
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 30between the first bone and the
bracing bladder;  whereby the bracing bladder inflates when positive
pressure is applied to the positive-pressure port to provide support
between the manifold and a second bone of the two bones, and the
reduced-pressure bladder seals the opening around the defect when reduced
pressure is applied to the reduced-pressure port 



5of the bracing bladder to distribute reduced pressure to the defect via
the manifold and provide support between the manifold and the first bone.
Claim 26. The bladder of claim 25, wherein the manifold substantially fills
the reduced-pressure bladder and covers the opening in the reduced-pressure
bladder whereby the manifold distributes reduced pressure directly to the
defect via the opening. 10 Claim 27. The bladder of claim 26, wherein the
manifold is a foam material in fluid communication with the defect. 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 15bracing 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
20support 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. 



Claim 38. The bladder of claim 25, wherein the manifold partially fills the
reduced-pressure bladder contacting a portion of the reduced-pressure
bladder, the manifold and a remaining portion of the reduced-pressure
bladder forming a cavity positioned adjacent the defect whereby the
manifold provides reduced pressure to the defect indirectly via 5the cavity
and the opening in the reduced-pressure bladder. Claim 39. The bladder of
claim 38, wherein the manifold is a foam material in fluid communication
with the defect. Claim 40. The bladder of claim 39, 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 41. The bladder of claim 38,
wherein the manifold further comprises a scaffold 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 Claim 44. 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 


