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CARTILAGE RESURFACING IMPLANT

FIELD OF THE INVENTION

[0001] The invention relates to implants for skeletal joints.
In particular, the invention relates to implants for repairing
cartilage defects in the articular surface of skeletal joints.

BACKGROUND

[0002] Degenerative and traumatic damage to the articular
cartilage of skeletal joints can result in pain and restricted
motion. Prosthetic joint replacement surgery is frequently
utilized to alleviate the pain and restore joint function.
During this surgery, one or more of the articulating surfaces
of'the joint are replaced with prosthetic bearing components.
The replacement components typically include a portion for
anchoring the implant adjacent to the joint and a portion for
articulating with opposing joint surfaces. For example, dur-
ing knee replacement surgery, an incision is made into the
knee joint to expose the joint. Portions of the articular
surfaces of the tibia and femur are removed and artificial
joint components are positioned to replace the removed
portions. In a total knee replacement, all of the articulating
compartments of the joint are replaced with prosthetic
components. However, often only one compartment of the
knee joint, typically the medial compartment, is impaired. In
a unicondylar knee replacement, only the damaged com-
partment is repaired with prosthetic bearing components. In
an even less invasive approach, where the damage is limited
to isolated defects in the articular cartilage, it has been
proposed to replace just the articular cartilage in the imme-
diate vicinity of the defect.

SUMMARY

[0003] The present invention provides a cartilage resur-
facing implant for replacing cartilage of an articulating
portion of a bone at a skeletal joint having opposed joint
surfaces. The cartilage resurfacing implant includes a body
having a bearing surface and a bone interface. The bearing
surface is able to support articulation with an opposing joint
surface.

[0004] In one aspect of the invention, the implant includes
a flexible body.
[0005] In another aspect of the invention, the implant

includes a plurality of reinforcing fibers embedded in the
body and extending from the bone interface to define a bone
attachment.

[0006] In another aspect of the invention, the implant
includes a plurality of reinforcing fibers embedded in the
body and extending from the bone interface to define
flexible cables securable to the bone.

[0007] In another aspect of the invention, the implant
includes a plurality of reinforcing fibers embedded in the
body and extending from the bone interface to define slender
bristles distributed across the bone interface able to spread
the fixation load evenly over the bone interface.

[0008] In another aspect of the invention, the implant
includes a plurality of reinforcing fibers embedded in the
body and extending from the bone interface to define one
component of a hook-and-loop fastener arrangement.
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[0009] In another aspect of the invention, the implant
includes a plurality of expandable pegs projecting from the
bone interface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Various examples of the present invention will be
discussed with reference to the appended drawings. These
drawings depict only illustrative examples of the invention
and are not to be considered limiting of its scope.

[0011] FIG. 1 is a side sectional view of an articulating
bone end repaired with an illustrative cartilage resurfacing
implant according to the present invention;

[0012] FIG. 2 is a detailed view of the cartilage resurfac-
ing implant of FIG. 1;

[0013] FIG. 3 is a detailed view of the cartilage resurfac-
ing implant of FIG. 1; and

[0014] FIG. 4 is a detailed view of the cartilage resurfac-
ing implant of FIG. 1.

DESCRIPTION OF THE ILLUSTRATIVE
EXAMPLES

[0015] Embodiments of a cartilage resurfacing implant
include a body having a bearing surface and a bone inter-
face. The implant may function as a replacement for dam-
aged or diseased cartilage of a skeletal joint to sustain
continued joint function. The implant may be used to replace
a portion of any skeletal joint including, but not limited to,
joints of the hip, knee, shoulder, spine, elbow, wrist, ankle,
jaw, and digits. The implant may be configured to replace a
relatively small defect within the joint, an entire compart-
ment of the joint, or the total joint.

[0016] The bearing surface may be made of any material
suitable for articulation with natural or prosthetic opposing
bearing surfaces. Preferably the bearing material is resilient
to facilitate intraoperative flexing, cutting, and/or otherwise
shaping of the bearing surface to fit a surgical site. The
bearing surface may include polyolefins, polyesters, poly-
imides, polyamides, polyacrylates, polyketones, and/or
other suitable materials. For example the bearing surface
may include ultrahigh molecular weight polyethylene. The
bearing surface may include a hydrogel having a three
dimensional network of polymer chains with water filling
the void space between the macromolecules. The hydrogel
may include a water soluble polymer that is crosslinked to
prevent its dissolution in water. The water content of the
hydrogel may range from 20-80%. The high water content of
the hydrogel results in a low coefficient of friction for the
bearing due to hydrodynamic lubrication. Advantageously,
as loads increase on the bearing component, the friction
coeflicient decreases as water forced from the hydrogel
forms a lubricating film. The hydrogel may include natural
or synthetic polymers. Examples of natural polymers
include polyhyaluronic acid, alginate, polypeptide, collagen,
elastin, polylactic acid, polyglycolic acid, chitin, and/or
other suitable natural polymers and combinations thereof.
Examples of synthetic polymers include polyethylene oxide,
polyethylene glycol, polyvinyl alcohol, polyacrylic acid,
polyacrylamide, poly(N-vinyl-2-pyrrolidone, polyurethane,
polyacrylonitrile, and/or other suitable synthetic polymers
and combinations thereof.
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[0017] The bone interface provides an anchor for the
implant. The bone interface may be defined by a unitary
body or by a substrate embedded in the body. A substrate
may be solid or porous. The bearing surface may attach to
the substrate by bonding, mechanical fasteners, porous inter-
digitation, and/or other suitable attachment methods. For
example, the substrate may include an open porous structure
in which a portion of the bearing surface is integrated to
attach the bearing surface to the substrate. The substrate may
be configured to be cemented in place, to be press-fit in
place, to receive tissue ingrowth, and/or to be anchored to
tissue in any other suitable tissue anchoring configuration.
For example, the substrate may include an open porous
structure for placement adjacent to body tissue to receive
tissue ingrowth to anchor the implant adjacent the tissue. A
porous structure may be configured to promote hard and/or
soft tissue ingrowth. The porous structures may be in form
of an open cell foam, a woven structure, a grid, agglomer-
ated particles, and/or other suitable structures and combina-
tions thereof.

[0018] The substrate may include any suitable material
including, but not limited to, metals, polymers, ceramics,
hydrogels and/or other suitable materials and combinations
thereof. For example, a polymer substrate may include
resorbable and/or non-resorbable polymers. Examples of
resorbable polymers include polylactic acid polymers,
polyglycolic acid polymers, and/or other suitable resorbable
polymers. Examples of non-resorbable polymers include
polyolefins, polyesters, polyimides, polyamides, polyacry-
lates, polyketones, and/or other suitable non-resorbable
polymers. A metal substrate may include titanium, tantalum,
stainless steel, and/or other suitable metals and alloys
thereof. Preferably the substrate is relatively rigid to provide
a suitable surface for hard tissue ingrowth. For example, the
substrate may include a porous tantalum material having a
structure similar to that of natural trabecular bone. Such a
material is described in U.S. Pat. No. 5,282,861 entitled
“Open Cell Tantalum Structures For Cancellous Bone
Implants And Cell And Tissue Receptors”. The material is
fabricated by vapor depositing tantalum into a porous
matrix. The substrate may include protruding pegs or other
bone engaging features to further enhance the connection of
the substrate to tissue.

[0019] The cartilage resurfacing implant may have a rela-
tively high stiffness near a bone interface to enhance fixation
of the implant to the rigid bone surface and a relatively low
stiffness near the bearing surface to provide a compliant
surface able to move with surrounding natural cartilage
tissue. The implant may include a stiffness gradient from
relatively high near the bone interface to relatively low near
the bearing surface to gradually distribute stresses from the
articulating surface to the bone interface and improve its
delamination resistance. The cartilage resurfacing implant
may include a unitary porous body. The body may include
a separate porous substrate joined to the bearing surface. The
implant may include a graded porosity that varies from
relatively low porosity and high stiffness near the bone
interface to relatively high porosity and low stiffness near
the bearing surface. For example, a substrate, or a unitary
body, may include a porous metal having relatively small
pores near the bone interface and relatively large pores
toward the bearing surface. Alternatively the substrate, or
unitary body, may have uniform or randomly sized pores
that vary in the number of pores, or pore density, such that
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the there is a relatively low pore density and high stiffness
near the bone interface and a relatively high pore density and
low stiffness toward the bearing surface.

[0020] The cartilage resurfacing implant may include a
crosslinked polymer structure that has higher crosslinking
and stiffness near the bone interface and relatively low
crosslinking and stiffness near the articular surface. For
example, the implant may include a hydrogel that varies
from highly crosslinked to lightly crosslinked to define a
stiffness gradient.

[0021] The cartilage resurfacing implant may include
fibrous reinforcement within the implant body that includes
a relatively high percentage of fiber reinforcement near the
bone interface to increase the strength and stiffness near the
bone and a relatively low percentage of fiber reinforcement
near the bearing surface. The fiber reinforcement may have
a varying composition from relatively strong fibers near the
bone interface to relatively less strong fibers near the articu-
lar surface. For example, metal fibers near the bone interface
may transition to high strength polymer fibers away from the
bone interface to hydrogel fibers at the bearing surface. A
unitary porous metal layer may be included for immediate
contact with the bone. The reinforcing fibers may project
away from the bone interface toward the bone to form
fibrous anchors. For example, fibers imbedded in the implant
may extend from the back of the implant to form cables for
securing the implant to a bone. The cables may be secured
in tunnels in the bone or extend to an outer surface of the
bone. The cables may be secured with screws, pins, clips,
clamps, buttons and/or other fixation members.

[0022] In another example, fibers imbedded in the implant
may extend from the back of the implant to form slender
bristles distributed across the bone interface. For example,
the bristles may be distributed to spread the fixation load
evenly over the bone interface. This is especially helpful
where the implant is flexible to conform to the shape of the
bone at the bone interface as it provides many fixation points
to stabilize the flexible implant. For example, the bristles
may be distributed in any suitable number from 1-100 per
square inch of bone interface. Preferably the bristles number
4-20 per square inch. Even more preferably the bristles
number 9-16 per square inch. The bristles may have any
cross-sectional shape and size but are preferably generally
cylindrical and have diameters in the range of 0.010-0.125
inches. More preferably the bristles have diameters in the
range of 0.020-0.070 inches and still more preferably the
bristles have diameters in the range of 0.030-0.050 inches.
The bristles may be pressed directly into the bone to attach
the implant to the bone. Alternatively, the bristles may be
pressed into predrilled holes. The bristles may have a
roughened or projecting surface to enhance their grip on the
bone. For example, the bristles may be abrasive grit blasted,
plasma sprayed, barbed, and/or otherwise roughened. The
bristles may be porous to enhance their grip on the bone by
bone ingrowth into pores. For example, the bristles may
include porous metals, ceramics, polymers, and/or other
suitable porous materials. For example, the bristles may
include porous tantalum having a structure similar to natural
trabecular bone.

[0023] In another example, fibers imbedded in the implant
may extend from the back of the implant to form one
component of a hook and loop fastener arrangement. For
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example, the fibers may form hooks and/or loops on the back
of the implant. A mating component may be pre-attached to
the bone. For example, a mounting base including hooks
and/or loops may be installed on the bone and the implant
pressed against the mounting base to join the implant to the
bone. The mounting base may be attached to the bone with
adhesives, screws, staples, and/or other suitable fastening
methods. For example, the mounting base may be in the
form of a thin, flexible layer of loops attached to the bone
with screws and hooks may project from the bone interface
of the implant to engage the loops.

[0024] In another example, one or more pegs may extend
from the back of the implant to engage one or more holes
formed in the bone. The pegs may include expandable pegs.
For example, expandable pegs may include heat expandable,
fluid expandable, and/or otherwise expandable pegs that
expand after insertion into the bone. The pegs may expand
in width or diameter to grip the bone. The pegs may expand
by deploying barbs to grip the bone. For example, partially
or fully dehydrated hydrogel pegs may extend from the back
of'the implant. As the pegs absorb fluid from the surgical site
and surrounding tissues, the pegs may expand to fill the
holes and grip the bone. As the pegs press against the walls
of the holes they form a strong frictional engagement. The
pegs may also deform to positively engage the natural
porosity of the bone in the walls of the holes. The positive
engagement may be further enhanced by forming the holes
with a larger diameter inside the bone than at the hole
entrance. The hydrogel pegs may expand to at least partially
take on the shape of the hole and thus form a positive
engagement with the bone. For example, the bone holes may
be undercut with a small entry diameter and a larger diam-
eter deeper into the bone. The pegs may deploy barbs upon
fluid expansion. In another example, the pegs may include a
heat activated expansion mechanism. For example, the pegs
may include a shape memory alloy that deploys barbs in the
presence of heat from the patient’s body. For example, the
pegs and/or barbs may be made of shape memory alloy that
transforms from a first shape prior to insertion to a second,
deployed shape, after exposure to patient body temperature.
The pegs may be fiber reinforced to enhance their tensile
strength. For example, fibers from the implant may extend
into the pegs.

[0025] The cables, bristles, hook and loop fasteners, and/
or expanding pegs may be formed integrally with the
implant or as separate elements subsequently attached to the
implant.

[0026] The bearing surface may be formed by casting,
injection molding, compression molding, machining, and/or
other suitable forming processes and combinations thereof.
For example, the bearing surface may be compression or
injection molded into a porous substrate such that the
bearing surface interdigitates with the substrate and is
thereby joined to it.

[0027] The attachment of the cartilage resurfacing implant
to the bone may be enhanced by the use of adhesives
including fibrin glue, cyanoacrylate, epoxy, bone cement,
and/or other suitable adhesives introduced at the bone inter-
face. The attachment of the cartilage resurfacing implant to
the bone may be enhanced by the use of bone growth
inducing and/or conducting substances including bone paste,
bone chips, bone growth proteins, bone growth peptides,
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bone marrow aspirate, stem cells, bone attachment proteins,
bone attachment peptides, and/or other suitable bone growth
promoting substances introduced at the bone interface.

[0028] The cartilage resurfacing implant may be provided
in a variety of sizes and shapes to facilitate its use in
repairing differently sized and shaped cartilage defects.
Alternatively, the implant may be provided in a generic form
that may be intraoperatively cut to the desired shape and
size.

[0029] The drawing shows an illustrative cartilage resur-
facing implant 10 according to the present invention. The
illustrative implant 10 is shown in use to resurface a portion
of a femoral articulating surface at a knee joint. However, it
is within the scope of the invention for the cartilage resur-
facing implant 10 to be configured to replace any amount of
any bearing surface in any skeletal joint. The implant 10
includes a body 12 having a bearing surface 14 engageable
with an opposing joint surface for joint articulation. The
implant 10 includes a bone interface 16 engageable with the
bone 18. The illustrative implant 10 includes a fiber rein-
forced hydrogel structure having a fiber free region 20
adjacent to the bearing surface 14 and a highly fiber rein-
forced region 22 adjacent to the bone interface 16. The fibers
24 are distributed in a gradient of increasing fiber density
from relatively less dense near the bearing surface 14 to
relatively more dense near the bone interface 16. The
implant 10 is produced by embedding a fibrous preform into
the hydrogel during formation of the hydrogel.

[0030] The implant 10 forms several attachments to the
bone 18. A pair of cables 26, 28 extends from the bone
interface 16 into the bone 18 to form localized connections
to the bone. The cables 26, 28 preferably are formed from
fibers that interdigitate into the implant body 12 and form a
portion of the fibrous reinforcement of the body 12. One of
the cables 26 is anchored to the bone 18 by a screw 30
threadably engaged with and embedded in the bone. The
other cable 28 is anchored to the bone 18 by suspending an
eyelet 32 formed in the end of the cable over a button 34
disposed against the cortical surface 36 of the bone 18. The
bone interface 16 of the implant 10 includes distributed
fixation to more uniformly distribute the dislocation forces
over the bone interface 16. The distributed fixation includes
a portion including bristles 100 embedded in the bone 18,
another portion including a hook and loop fastener 150, and
another portion including expanding pegs 200 embedded in
the bone. The cables 26, 28, bristles 100, hook and loop
fastener 150, and pegs 200 may each be used singly as the
only form of fixation for the implant 10 to the bone 18 or in
any combination of fasteners.

[0031] The bristles 100 are shown in more detail in FIG.
2. In the illustrative implant 10, the bristles 100 project form
the bone interface 16. Each bristle 100 includes a main shaft
102 and barbs 104 extending outwardly from the main shaft
102. The bristles are pressed into holes 106 drilled in the
bone 18 and the barbs 104 grip the sides of the holes 106.
In the illustrative implant 10, the bristles 100 are extensions
of stiff fibers embedded in the implant body 12.

[0032] The hook and loop fastener 150 is shown in more
detail in FIG. 3. In the illustrative implant 10, hooks 152
project from the bone interface 16 and are formed as
extensions of stiff fibers embedded in the implant body 12.
A mounting base 154 includes loops 156 engageable with
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the hooks. Bone screws 158 extend through the mounting
base 154 and into the bone 18 to secure the mounting base
154 to the bone 18.

[0033] The pegs 200 are shown in more detail in FIG. 4.
In the illustrative implant 10, each peg 200 is formed as a
fiber reinforced extension of the fiber reinforced hydrogel
body 12 of the implant 10. The pegs 200 are molded as an
integral part of the body 12. The pegs 200 are inserted into
holes 202 formed in the bone 18. In the illustrative example,
each hole 202 is undercut to have a larger diameter inside the
bone 18 than at the surface of the bone 18. As the pegs 200
absorb fluid from the surgical site, the hydrogel swells
causing the pegs 200 to fill at least a portion of the hole 202
and lock the implant 10 in place on the bone 18. One of the
pegs 204 in FIG. 4 is shown expanded to partly fill a hole
202. This is illustrative of a peg 204 that is in the process of
expanding or one that has limited expansion potential due to
the nature of its hydrogel composition and/or expansion
restraint introduced by fiber reinforcement of the peg 204.
Another of the pegs 206 in FIG. 4 is shown fully expanded
to fill the undercut hole 202.

[0034] In a cartilage resurfacing surgical procedure, a
cartilage defect is identified on the articular surface of a
bone. The defect may be relatively small and affect only a
small area of the articular surface or the defect may be
relatively large, or there may be a large number of defects,
and affect the entire articular surface. The damaged portion
of the articular surface is removed by abrading, cutting,
scraping, drilling, and/or any other suitable process. A
cartilage resurfacing implant 10 is selected to fit the pre-
pared site. The implant 10 may be provided in a form that is
cut or otherwise reformed intraoperatively to fit the prepared
site. Fixation holes are formed in the bone, if necessary, and
the implant 10 is applied to the prepared site.

[0035] Although examples of a cartilage resurfacing
implant and its use have been described and illustrated in
detail, it is to be understood that the same is intended by way
of illustration and example only and is not to be taken by
way of limitation. The invention has been illustrated in use
to replace a portion of a damaged femoral articular surface
at a knee joint. However, the cartilage resurfacing implant
may be configured to replace any amount of any articular
surface at any skeletal joint. Accordingly, variations in and
modifications to the cartilage resurfacing implant and its use
will be apparent to those of ordinary skill in the art, and the
following claims are intended to cover all such modifica-
tions and equivalents.

What is claimed is:

1. A cartilage resurfacing implant for replacing articular
cartilage of an articulating portion of a bone at a skeletal
joint having articulating opposed joint surfaces, the cartilage
resurfacing implant comprising:

a flexible body having a bearing surface and a bone
interface, the bearing surface being able to support
articulation with an opposing joint surface, the body
being sufficiently flexible to conform to the shape of the
bone in vivo.

2. The cartilage resurfacing implant of claim 1 wherein
the body is flexibly deformable in response to normal joint
articulation to conform to the opposed joint surfaces.

3. The cartilage resurfacing implant of claim 1 further
comprising a plurality of reinforcing fibers embedded in the
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body, the reinforcing fibers extending from the bone inter-
face to define a bone attachment.

4. The cartilage resurfacing implant of claim 3 wherein
the body has a relatively higher stiffness near the bone
interface and a relatively lower stiffness near the bearing
surface.

5. The cartilage resurfacing implant of claim 4 wherein
the body defines a stiffness gradient varying from relatively
high near the bone interface to relatively low near the
bearing surface.

6. The cartilage resurfacing implant of claim 5 wherein
the body comprises a porous substrate defining a pore
gradient varying from relatively small pores near the bone
interface to relatively large pores near the bearing surface.

7. The cartilage resurfacing implant of claim 5 wherein
the body comprises a porous substrate that varies from a
relatively low pore density near the bone interface to a
relatively high pore density near the bearing surface.

8. The cartilage resurfacing implant of claim 5 wherein
the body comprises a crosslinked polymer structure that
varies from more highly crosslinked near the bone interface
to less highly crosslinked near the articular surface.

9. The cartilage resurfacing implant of claim 8 wherein
the body comprises a crosslinked hydrogel.

10. The cartilage resurfacing implant of claim 3 wherein
the body comprises a hydrogel.

11. The cartilage resurfacing implant of claim 5 wherein
the reinforcing fibers comprise a percentage of the body
composition that varies from a relatively high percentage of
fiber reinforcement near the bone interface to a relatively
low percentage of fiber reinforcement near the bearing
surface.

12. The cartilage resurfacing implant of claim 5 wherein
the reinforcing fibers comprise differing strengths of fibers
that vary from relatively strong fibers near the bone interface
to relatively less strong fibers near the articular surface.

13. The cartilage resurfacing implant of claim 12 wherein
the body comprises metal fibers near the bone interface, high
strength polymer fibers between the bone interface and
bearing surface, and hydrogel fibers near the bearing sur-
face.

14. The cartilage resurfacing implant of claim 3 wherein
fibers extend from the bone interface to define flexible
cables securable to the bone.

15. The cartilage resurfacing implant of claim 3 wherein
fibers extend from the bone interface to define slender
bristles distributed across the bone interface able to spread
the fixation load evenly over the bone interface.

16. The cartilage resurfacing implant of claim 15 wherein
the bristles comprise a main shaft and barbs extending
outwardly from the main shaft to engage the bone.

17. The cartilage resurfacing implant of claim 3 wherein
fibers extend from the bone interface to define one compo-
nent of a hook-and-loop fastener arrangement.

18. The cartilage resurfacing implant of claim 17 wherein
the fibers define hooks, the cartilage resurfacing implant
further comprising a separate loop component able to be
pre-installed on the bone and defining loops engageable with
the hooks.

19. The cartilage resurfacing implant of claim 3 wherein
the bone attachment comprises expandable pegs projecting
from the bone interface.
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20. The cartilage resurfacing implant of claim 19 wherein
the pegs comprise an at least partially dehydrated hydrogel
expandable by contact with body fluids.

21. The cartilage resurfacing implant of claim 19 wherein
the pegs comprise heat expandable pegs.

22. The cartilage resurfacing implant of claim 3 further
comprising an adhesive selected from the group consisting
of fibrin glue, cyanoacrylate, epoxy, and bone cement.

23. The cartilage resurfacing implant of claim 3 further
comprising a bone growth substance selected from the group
consisting of bone paste, bone chips, bone growth proteins,
bone growth peptides, bone marrow aspirate, stem cells,
bone attachment proteins, and bone attachment peptides.

24. The cartilage resurfacing implant of claim 1 further
comprising a set of similarly constructed bodies varying in
size and shape selectable to repair differently sized and
shaped cartilage defects.

25. The cartilage resurfacing implant of claim 1 wherein
the body is intraoperatively shapable to a desired shape and
size.

26. A cartilage resurfacing implant for replacing articular
cartilage of an articulating portion of a bone at a skeletal
joint having articulating opposed joint surfaces, the cartilage
resurfacing implant comprising:

a body having a bearing surface and a bone interface, the
bearing surface being able to support articulation with
an opposing joint surface; and

a plurality of reinforcing fibers embedded in the body, the
reinforcing fibers extending from the bone interface to
define flexible cables securable to the bone.

27. A cartilage resurfacing implant for replacing articular
cartilage of an articulating portion of a bone at a skeletal
joint having articulating opposed joint surfaces, the cartilage
resurfacing implant comprising:

a body having a bearing surface and a bone interface, the
bearing surface being able to support articulation with
an opposing joint surface; and

a plurality of reinforcing fibers embedded in the body, the
reinforcing fibers extending from the bone interface to
define slender bristles distributed across the bone inter-
face able to spread the fixation load evenly over the
bone interface.

28. The cartilage resurfacing implant of claim 27 wherein

the bristles comprise a main shaft and barbs extending
outwardly from the main shaft to engage the bone.
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29. A cartilage resurfacing implant for replacing articular
cartilage of an articulating portion of a bone at a skeletal
joint having articulating opposed joint surfaces, the cartilage
resurfacing implant comprising:

a body having a bearing surface and a bone interface, the
bearing surface being able to support articulation with
an opposing joint surface; and

a plurality of reinforcing fibers embedded in the body, the
reinforcing fibers extending from the bone interface to
define one component of a hook-and-loop fastener
arrangement.

30. The cartilage resurfacing implant of claim 29 wherein
the fibers define hooks, the cartilage resurfacing implant
further defining a separate loop component able to be
pre-installed on the bone and defining loops engageable with
the hooks.

31. A cartilage resurfacing implant for replacing articular
cartilage of an articulating portion of a bone at a skeletal
joint having articulating opposed joint surfaces, the cartilage
resurfacing implant comprising:

a body having a bearing surface and a bone interface, the
bearing surface being able to support articulation with
an opposing joint surface; and

a plurality of expandable pegs projecting from the bone
interface, the pegs expandable in response to implan-
tation adjacent to the bone.

32. The cartilage resurfacing implant of claim 31 wherein

the pegs comprise fluid expandable pegs.

33. The cartilage resurfacing implant of claim 32 wherein
the pegs comprise an at least partially dehydrated hydrogel
expandable by contact with body fluids.

34. The cartilage resurfacing implant of claim 33 wherein
reinforcing fibers from the body extend into the pegs.

35. The cartilage resurfacing implant of claim 31 wherein
the pegs comprise expanding barbs.

36. The cartilage resurfacing implant of claim 31 wherein
the pegs comprise heat expandable pegs.

37. The cartilage resurfacing implant of claim 31 wherein
the pegs comprise a shape memory alloy.



