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PROSTHETIC JOINTS WITH CONTAINED 
COMPRESSIBLE RESILIENT MEMBERS 

REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority from US. Provi 
sional Patent Application Ser. Nos. 60/379,462, ?led May 
10, 2002; 60/445,489, ?led Feb. 6, 2003; and 60/445,958, 
?led Feb. 7, 2003. This application is also a continuation 
in-part of US. patent application Ser. No. 10/407,554, ?led 
Apr. 4, 2003, Which is a continuation-in-part of US. patent 
application Ser. No. 10/303,385, ?led Nov. 25, 2002; Which 
is a continuation-in-part of US. patent application Ser. No. 
10/191,639, ?led Jul. 9, 2002 and Ser. No. 09/415,382, ?led 
Oct. 8, 1999, now US. Pat. No. 6,419,704. The entire 
content of each application and patent is incorporated herein 
by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates generally to prosthetic 
implants and, more particularly, to devices of this type 
including contained, compressible, resilient members. 

BACKGROUND OF THE INVENTION 

[0003] In prior art total knee replacements (TKRs), poly 
ethylene trays are placed betWeen metal tibial and femoral 
components. The metal femoral component articulates With 
the polyethylene tray. The loads across the TKR and move 
ment betWeen the femoral component and poly tray cause 
surface Wear of the poly. The problems associated With poly 
Wear are Well knoWn to Orthopaedic surgeons: fracture of 
the poly tray, thinning of the tray, migration of poly particles 
throughout the body, and loosening of the prosthetic joint 
from the body’s reaction to the poly particles. US. Pat. No. 
6,302,916 describes many of these problems. 

[0004] Metal-on-metal articulations are seen as an 
improvement over metal on poly articulations. Metal on 
metal articulations are reported to have 400>< less Wear than 
metal on poly surfaces, but their use has so far been limited. 

[0005] Surgeons Who perform arthroplasty of arthritic 
joints hope to eliminate pain and restore normal function of 
the replaced joint. Arthroplasty surface technology attempts 
to replicate cartilage function. Cartilage surfaces have a very 
loW coefficient of friction. Metal-on-metal surfaces and 
metal-on-poly surfaces also have loW coef?cients of friction. 
Cartilage also provides cushioning or dampening of forces 
across the joint. Metal-on-metal designs do not provide 
dampening. Metal-on-poly surfaces provide more dampen 
ing than metal on metal surfaces, but they do not the 
cushioning of cartilage. 

[0006] The choice of materials for prosthetic implants is 
also limited by surface Wear characteristics of the materials. 
Metals have better surface Wear characteristics than poly 
ethylene, but metals do not provide cushioning. The choice 
of materials is also limited by the tensile strength of the 
materials. Materials used to form articular surfaces must 
Withstand the large forces eXerted on the joint. The materials 
must Withstand shear and tension forces in addition to 
compression forces. Polyethylene Was chosen as the best 
material to meet the requirement listed above. 

SUMMARY OF THE INVENTION 

[0007] In broad and general terms, this invention encases, 
encapsulates, contains, or otherWise protects a compressible/ 
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resilient member With one or more rigid components asso 
ciated With an articulating bone. The embodiments are 
applicable not only to arti?cial disc replacement (ADR) 
devices, but also to joint situations including the knee, hip, 
elboW, shoulder, Wrist, and ankle. 

[0008] The cushion elements in the preferred embodi 
ments include synthetic rubbers, hydrogels, elastomers, and 
other polymeric materials such as viscoelastic polymers and 
foam polyurethanes. The invention effectively combines the 
advantages of such materials (cushioning, shape memory, 
and eXpansion after insertion in the case of hydrogels), While 
providing increased protection, particularly the elimination 
of shear stresses. 

[0009] In a total knee replacement (TKR), the use of a 
cushion element provides better Wear characteristics than 
polyethylene (“poly”) alone. Since a metal-on-metal, metal 
on-ceramic, or ceramic-on-ceramic articulating surface has 
better Wear characteristics than metal on poly, the invention 
essentially provides cushioning for metal/ceramic-on-metal/ 
ceramic joint replacements. It also alloWs the use of elas 
tomers for their cushioning properties rather than their 
surface Wear and tensile strength characteristics. 

[0010] The contained compressible elements could also be 
used as a cushion beloW polyethylene components, polyeth 
ylene over metal components, unicondylar knee replace 
ments, patellar components, and prosthetic components for 
other parts of the body. All of the embodiments of the 
invention can be enclosed by a membrane to trap Wear debris 
inside the device. The seal can also hold a lubricating ?uid, 
such as vegetable oil or other oils or gels inside the device. 
In hydrogel embodiments, the seal can be ?uid permeable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1A is a side vieW of a contained arti?cial disc 
replacement (ADR) of the present invention; 

[0012] FIG. 1B shoWs the cross-section of the device of 
FIG. 1A; 

[0013] FIG. 1C is an exploded vieW of the device of 
FIGS. 1A and 1B; 

[0014] FIG. 1D is a top vieW of FIGS. 1A-1C in position 
betWeen a pair of adjacent vertebrae; 

[0015] FIG. 1E shoWs the device in a dehydrated state; 

[0016] 
state; 

FIG. 1F shoWs the device in a hydrated/expanded 

[0017] FIG. 2A shoWs an ADR according to the present 
invention disposed symmetrically betWeen adjacent verte 
brae; 

[0018] 
[0019] FIG. 3A illustrates a device dehydrated for inser 
tion betWeen the vertebrae; 

[0020] FIG. 3B illustrates the device eXpanded after inser 
tion and hydration; 

[0021] FIG. 4A shoWs the device of the present invention 
With endplates in position; 

[0022] FIG. 4B is a cross-section of FIG. 4A; 

FIG. 2B illustrates an asymmetrical con?guration; 
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[0023] FIG. 5A is a simpli?ed side vieW of an alternative 
embodiment of an ADR; 

[0024] FIG. 5B shows a cross-section of the more encap 
sulated device showing channels for facilitate ?uid transfer; 

[0025] FIG. 5C is a cross-section shoWing the hydrogel in 
a desiccated state; 

[0026] FIG. 5D is a cross-section shoWing the hydrogel in 
a hydrated, expanded form; 

[0027] FIG. 5E shoWs the side vieW of the device in place 
betWeen upper and loWer vertebrae; 

[0028] 
in place; 

[0029] FIG. 6A is a side-vieW of the device of FIG. 5A 
With inferior and superior end plates attached to the respec 
tive vertebrae; 

[0030] FIG. 6B is an anterior-posterior vieW of the device 
of FIG. 6A in position; 

[0031] FIG. 7A is an anterior-posterior vieW of in partial 
cross-section of an ADR incorporating multiple cylinders; 

FIG. 5F is an anterior-posterior vieW of the device 

[0032] FIG. 7B is a side-vieW, also in partial cross 
section; 

[0033] FIG. 7C is an axial cross-section of a device 
containing a central guide cylinder surrounding six pistons; 

[0034] FIG. 7D shoWs tWo embodiments With multiple 
cylinders; 

[0035] FIG. 8A is a coronal/sagittal cross-section of the 
cylinders according to the present invention; 

[0036] FIG. 8B is an illustration of tWo vertebrae in 
extension; 

[0037] FIG. 9 shoWs an embodiment With the peg pro 
jecting from the posterior aspect of the inferior surface of the 
upper plate; 

[0038] FIG. 10A shoWs a further alternative embodiment 
of the present invention; 

[0039] FIG. 10B is a frontal vieW in cross-section shoW 
ing partial cushioning; 

[0040] FIG. 10C is a frontal cross-sectional vieW illus 
trating full cushioning; 

[0041] FIG. 11A is a top-doWn vieW of an embodiment 
shoWing opposing retaining cylinders on either side of a 
central resilient member; 

[0042] FIG. 11B is a side-vieW draWing in cross-section 
shoWing partial cushioning of the device of FIG. 11 A; 

[0043] FIG. 11C is a side-vieW draWing in partial cross 
section illustrating the embodiment of FIGS. 11A and 11B; 

[0044] FIG. 12A shoWs an anterior-posterior vieW of the 
embodiment of the invention Wherein the end plates of ADR 
may contain holloW keels on the vertebral side; 

[0045] FIG. 12B is a lateral vieW of FIG. 12A; 

[0046] FIG. 12C is a top-doWn vieW illustrating the bone 
in groWth area of FIG. 12A; 
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[0047] FIG. 13 is a cross-section of an embodiment With 
multiple pistons connected to the top plate via a rod; 

[0048] FIG. 14A is a cross-section illustrating an anterior 
posterior vieW of tWo pedicle screWs; 

[0049] FIG. 14B is a cross-sectional lateral vieW of the 
embodiment of FIG. 14A; 

[0050] FIG. 15A is a side-vieW of a pedicle screW having 
an axle to receive a shock absorber according to the present 

invention; 
[0051] FIG. 15B is a close-up of the shock absorber 
mechanism associated With a pedicle screW embodiment of 
FIG. 15A; 

[0052] FIG. 16 is a cross-sectional vieW of a tibial com 
ponent according to the present invention; 

[0053] FIG. 17 is a draWing Which shoWs hoW a locking 
component may be incorporated in the design; 

[0054] FIG. 18 is a side-vieW cross-section of a tibial 
component for a knee replacement; 

[0055] FIG. 19 is a side-vieW draWing of an embodiment 
illustrating the Way in Which the invention may be applied 
to the hip; 

[0056] FIG. 20A is a lateral vieW of an embodiment of the 
invention applied to total knee replacement; 

[0057] FIG. 20B is sagittal cross section of the embodi 
ment of the device draWn in FIG. 20A; 

[0058] FIG. 20C is a vieW of the bottom of upper metal 
component; 

[0059] FIG. 20D is a vieW of the bottom of an alternative 
embodiment of the component draWn in FIG. 20C incor 
porating tWo pistons; 

[0060] FIG. 20E is a coronal cross section of the embodi 
ment of the device draWn in FIG. 20D; 

[0061] FIG. 21A is a sagittal cross section of an alterna 
tive embodiment; 

[0062] FIG. 21B is a vieW of the top of the cylinder 
component of the device draWn in FIG. 21A; 

[0063] FIG. 22A is a sagittal cross section of an alterna 
tive embodiment including a different locking mechanism; 

[0064] FIG. 22B is an exploded vieW of the embodiment 
of the invention draWn in FIG. 22A; 

[0065] FIG. 23 is a sagittal cross section through a further 
embodiment of the invention; 

[0066] FIG. 24 is a sagittal cross section through yet a 
further embodiment of the device; 

[0067] FIG. 25 is a sagittal cross section of an alternative 
embodiment of the invention including hydrogel as a cush 
ion element; 

[0068] FIG. 26 is a sagittal cross section of an alternative 
embodiment of the invention Wherein the cushion element is 
enclosed Within a ?exible metal component; and 

[0069] FIG. 27 is a sagittal cross section of another 
embodiment of the invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0070] This invention address and solves such problems 
arising in the prior art. The embodiments are applicable not 
only to ADR devices, but also to joint situations including 
total knee and hip arthroplasty. The approach effectively 
combines the advantages of hydrogels (cushioning, shape 
memory, and expansion after insertion) and rubber or other 
elastomers (cushioning), While eliminating shear stresses on 
the polymer. When applied to an ADR, the invention also 
minimiZes the risk of extrusion. 

[0071] Hydrogels are used in the preferred embodiments. 
US. Pat. Nos. 5,047,055 and 5,192,326 both incorporated 
by reference, list some of the applicable hydrogels. The 
small siZe of the desiccated hydrogel facilitates insertion, 
after Which the hydrogel imbibes ?uids and expands. Other 
non-hydrogel compressible and/or resilient materials may 
alternatively be used, including elastomers, shape-memory 
polymers, Which Would increase in height after they are 
inserted. As another example of many, non-hydrogel poly 
mers such as acrylics may be used Which change shape With 
a change in temperature. Thus, as used herein, the term 
“hydrogel” should be taken to include other resilient/com 
pressible materials. 

[0072] According to the invention, the hydrogels are pro 
tected from shear stress, thereby extending longevity. In 
particular, the hydrogel is contained, constrained or enclosed 
Within a cavity or cylinder Which may include one or more 
pistons. The hydrogel provides cushioning, While the metal 
pistons facilitate articulation either directly or indirectly 
With bone surfaces. Thus, the invention offers the advan 
tages of metal-on-metal While providing for cushioning. The 
hydrogels alloW for physiologic tension adjustment since 
they can change siZe based upon imbibing ?uid and the 
pressure on the hydrogel. Thus, the hydrogel component of 
the device can change height to balance the forces against 
the surrounding tissues. 

[0073] The cylinder and piston Would likely be made of 
metal such as stainless steel, titanium, chrome cobalt, or 
other biocompatible metal or ceramic alloy. Surfaces to 
promote bone ingroWth could be used on the covers. The 
hydrogel embodiments may incorporate channels for the 
diffusion of ?uids in and out of the cylinder. Optional 
permeable membranes can also be used to prevent extrusion 
of the hydrogel through the channels. The permeable mem 
brane traps the hydrogel but alloWs ?uids to move freely 
across the membrane. 

[0074] FIG. 1A is a side vieW of a contained arti?cial disc 
replacement (ADR) according to the invention. FIG. 1B is 
a draWing that shoWs cross-section of the device of FIG. 1A. 
FIG. 1C is an exploded vieW of the device of FIGS. 1A and 
1B. FIG. 1D is a top vieW of FIGS. 1A-1C in position 
betWeen a pair of adjacent vertebrae. FIG. 1E shoWs the 
device in a dehydrated state; FIG. 1F shoWs the device in a 
hydrated/expanded state. 

[0075] Devices according to the invention, regardless of 
disposition in the body, may be placed symmetrically or 
asymmetrically. FIG. 2A shoWs an ADR according to the 
invention disposed symmetrically betWeen adjacent verte 
brae. FIG. 2B illustrates an asymmetrical con?guration. 
FIG. 3A illustrates a device dehydrated for insertion 
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betWeen the vertebrae and FIG. 3B illustrates the device 
expanded after insertion and hydration. As shoWn in FIG. 4, 
endplate covers may be provided in conjunction With the 
contained hydrogel ADR according to the invention. FIG. 
4A shoWs the device and endplates in position. FIG. 4B is 
a cross-section. 

[0076] FIG. 5A is a simpli?ed side vieW of an alternative 
ADR according to the invention, Wherein the hydrogel is 
further encapsulated. FIG. 5B is a cross-section of the more 
encapsulated device shoWing channels for facilitate ?uid 
transfer. FIG. 5C is a cross-section shoWing the hydrogel in 
a desiccated state. FIG. 5D is a cross-section shoWing the 
hydrogel in a hydrated, expanded. FIG. 5E shoWs the device 
in place betWeen upper and loWer vertebrae from a side 
vieW. FIG. 5F is an A-P of the device in place. FIG. 6A is 
a side-vieW of the device of FIG. 5, With inferior and 
superior end plates attached to the respective vertebrae. 
FIG. 6B is an A-P vieW of the device of FIG. 6A in position. 

[0077] The invention may also include tWo or more cyl 
inders. Adding cylinders reduces the tendency of a single 
assembly to tilt When pressure is applied in an eccentric 
fashion. FIG. 7A is an A-P vieW of in partial cross-section 
of an ADR incorporating multiple cylinders. FIG. 7B is a 
side-vieW, also in partial cross-section. FIG. 7C is an axial 
cross-section of a device containing a central guide cylinder 
surrounding six pistons. It Will be appreciated that more or 
feWer guide cylinders and/or pistons may be used as shoWn, 
for example, in FIG. 10. 

[0078] FIG. 7D shoWs tWo embodiments With multiple 
cylinders. In the partial cushion embodiment (upper draW 
ing), the spherical end of the peg projecting from the top 
plate rests against and is partially supported by a concavity 
in the loWer plate. In the full cushion embodiment (loWer 
draWing), the peg projecting from the top plate ?ts into a 
restraining cylinder. The peg form the top plate does not rest 
against the bottom plate in this embodiment. In either case, 
the end of the peg is preferably spherical to alloW angular 
motion betWeen the tWo plates. 

[0079] FIG. 8A is a coronal/sagittal cross-section of the 
cylinders according to this embodiment of the invention. 
FIG. 8B is an illustration of tWo vertebrae in extension, 
shoWing the Way in Which the front piston is raised and the 
back piston is loWered. Note that the peg that projects from 
the loWer portion of the upper plate need not be central in 
location. FIG. 9 shoWs an embodiment With the peg pro 
jecting from the posterior aspect of the inferior surface of the 
upper plate. Posterior peg placement alloWs a larger anterior 
cylinder. The larger anterior cylinder may be better at 
handling the larger forces placed on the anterior portion of 
the disc replacement during spinal ?exion. 

[0080] FIG. 10 is a draWing Which shoWs an alternative 
arrangement Wherein multiple guide cylinders are used at 
the periphery as opposed to a central location. Among other 
advantages, this may help to prevent rotatory subluxation of 
the top component relative to the bottom component While 
alloWing more area centrally for the hydrogels/polymer 
cylinders. FIG. 10A is a top cross-section vieW of an 
embodiment shoWing multiple peripheral cylinders and 
additional internal hydrogel chambers. FIG. 10B is a frontal 
vieW in cross-section shoWing partial cushioning. FIG. 10C 
is a frontal cross-sectional vieW illustrating full cushioning. 
TWo or more retaining cylinders may also be used to reduce 
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the shear on the solid piece of silicone rubber, elastomer or 
hydrogel-type material. FIG. 11A is a top-doWn vieW of an 
embodiment showing opposing retaining cylinders on either 
side of a central resilient member. FIG. 11B is a side-vieW 
draWing in cross-section shoWing partial cushioning of the 
device of FIG. 11A. FIG. 11C is a side-vieW draWing in 
partial cross-section illustrating the embodiment of FIGS. 
11A and 11B providing a full cushioning and reduced shear 
capability. 
[0081] Reference is noW made to FIG. 12A, Which is an 
A-P vieW of the embodiment of the invention Wherein the 
end plates of ADR may contain holloW keels on the vertebral 
side. FIG. 12B is a lateral vieW and, FIG. 12C is a top-doWn 
vieW illustrating the bone ingroWth area. The vertebrae 
Would be osteotomiZed to make room for the keels. The bone 
from the osteomity sites Would be morseliZed and placed 
inside the holloW keels. The morseliZed bone Would promote 
ingroWth into the end plates of the ADR, much like holloW 
cages promote bone ingroWth. 

[0082] FIG. 13 is a cross-section of an embodiment With 
multiple pistons connected to the top plate via rod, much like 
the design of rods that connect pistons to a crankshaft in an 
engine. The shock absorber concept according to this inven 
tion may also be used With respect to vertebral shock 
absorbers. FIG. 14A is a cross-section illustrating an A-P 
vieW of tWo pedicle screWs coupled in this Way. FIG. 14B 
is a cross-sectional lateral vieW of the embodiment of FIG. 
14A. FIG. 15A is a side-vieW of a pedicle screW having an 
axle to receive a shock absorber according to the invention. 
FIG. 15B is a close-up of the shock absorber mechanism 
associated With a pedicle screW embodiment. 

[0083] The cylinders could be made of ceramic, metal, or 
metal lined With ceramic. The pistons could also be made of 
metal, ceramic, alloys and so forth. In any case, the articu 
lation of the top and bottom plates is preferably metal-to 
metal or ceramic-to-metal, both of Which are presumably 
superior to metal-to-polyethylene articulations. Further 
more, hydrogels, shape memory polymers, or other poly 
mers Within the cylinder provide a cushion, or dampen the 
forces across the plates. 

[0084] Polymers of different durometers could be used in 
cylinders in different locations. For example, the polymers 
in the posterior cylinders could be less compressible and 
therefore help resist extension of the spine. The cylinders 
could also use liquids With baf?es to dampen motion. That 
said, hydrogels or polymers have the bene?t of functioning 
Without a Water tight cylinder piston unit. Indeed, as men 
tioned previously, the cylinders or the pistons may contain 
holes to alloW ?uid movement in the hydrogel con?gura 
tions. 

[0085] As discussed above, this invention is not limited to 
the spine, but may be used in other joint situations such as 
the knee and hip, Which typically use polyethylene bearing 
surfaces on the acetabulum or proximal tibia. Problems 
related to polyethylene Wear are Well knoWn to orthopedic 
surgeons. Although metal-on-metal and ceramic-on-ceramic 
total hips have been developed to reduce the problems 
associated With poly Wear, such designs do not provide 
shock-absorbing capacity. For example, excessive force 
form tight ligaments about the knee or hip may reduce the 
siZe of the hydrogel, thus reducing the tension on the 
ligaments. Conversely, loose ligaments Will cause the hydro 
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gel to sWell, thus increasing the tension on the loose liga 
ments. Although hydrogels are used in this preferred 
embodiment as Well, other elastomers and polymers includ 
ing shape memory polymers may alternatively be used. 

[0086] FIG. 16 is a cross-sectional vieW of a tibial com 
ponent according to the invention. As discussed above, 
channels are used for ?uid transfer, and these may be located 
around the periphery, or near the center, rather than in the 
Weight-bearing area. FIG. 17 is a draWing Which shoWs hoW 
a locking component may be incorporated in the design 
Which alloWs movement While, at the same time, prevent 
disassociation. A similar design may be used for other 
prosthetic components, including a patella button. FIG. 18 
is a side-vieW cross-section of a tibial component for a knee 
replacement utiliZing a central guide and peripheral pistons, 
much like the vertebral embodiments discussed With refer 
ence to FIGS. 7-11, in particular. 

[0087] FIG. 19 is a side-vieW draWing of an embodiment 
illustrating the Way in Which the invention may be applied 
to the hip. As shoWn in the draWing, an inner cup Would be 
used With respect to the acetabulum, along With an outer 
bearing surface With a hydrogel/elastomeric or other poly 
meric material being used therebetWeen. Particularly With 
regard to a hydrogel con?guration, one or more channels for 
?uid transfer may be provided. 

[0088] FIG. 20A is a lateral vieW of an embodiment of the 
invention applied to total knee replacement. A cushion 
element 202 is located betWeen tWo metal components 204, 
206. The tibial component preferably further includes a 
polyethylene piece 210. FIG. 20B is sagittal cross section of 
the embodiment of the device draWn in FIG. 20A. At least 
one piston con?guration is used to limit shear force on the 
cushion element. FIG. 20C is a vieW of the bottom of upper 
metal component. A single piston 220 can be seen on the 
bottom of the component. 

[0089] FIG. 20D is a vieW of the bottom of an alternative 
embodiment of the component draWn in FIG. 20C incor 
porating tWo pistons 240, 250. TWo or more pistons can be 
used to eliminate rotation betWeen the tWo metal, or 
ceramic, components. Eliminating rotation also reduces the 
shear stresses on the cushion component. FIG. 20E is a 
coronal cross section of the embodiment of the device draWn 
in FIG. 20D. 

[0090] FIG. 21A is a sagittal cross section of an alterna 
tive embodiment including an arrangement to lock the 
components together. Aprojection 260 from the side of the 
piston ?ts into a slot shaped opening 262 in the top of the 
cylinder. Rotating the tWo components traps the projection 
from the piston in the cylinder. FIG. 21B is a vieW of the top 
of the cylinder component of the device draWn in FIG. 21A, 
illustrating the oblong cylinder opening. 
[0091] FIG. 22A is a sagittal cross section of an alterna 
tive embodiment including a different locking mechanism. 
The assembled components are locked together. FIG. 22B is 
an exploded vieW of the embodiment of the invention draWn 
in FIG. 22A. The cushion element is illustrated at 270. A 
preferably circular component 272 is threaded onto the 
piston, after the piston is placed through cushion component 
and into the cylinder. AscreW 274 is used to close the bottom 
of the cylinder. 

[0092] FIG. 23 is a sagittal cross section through another 
embodiment of the invention, Wherein a tibia component 
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pistons in the lower component. A seal 280 can be seen 
betWeen the tWo components (dark circles). The upper 
component also has one or more pistons that move Within 
cylinders in the loWer component. The upper and loWer 
components can be non-circular in shape to prevent rotation. 

[0093] FIG. 24 is a sagittal cross section through another 
embodiment of the device. The cushion element (area of the 
draWing With diagonal lines) is contained Within cylinders in 
the tibial and femoral canals. A membrane is used to seal the 
tibial component. Seals are also illustrated on the femoral 

components (dark circles). 
[0094] FIG. 25 is a sagittal cross section of an alternative 
embodiment of the invention including hydrogel as a cush 
ion element 302. A ?exible, preferably ?uid permeable 
membrane 304 surrounds the hydrogel. Axial loads on the 
hydrogel are converted into hoop stress on the ?exible 
membrane. In the preferred embodiment the ?exible mem 
brane is elastic. The ?exible membrane or components 
above and beloW the hydrogel may contain pores for ?uid 
transfer. This embodiment of the device is also described in 
co-pending US. patent application Ser. No. 10/407,554, 
entitled “Arti?cial Intervertebral Disc Replacements Incor 
porating Reinforced Wall Sections.”FIG. 26 is a sagittal 
cross section of an alternative embodiment of the invention 
Wherein the cushion element is enclosed Within a ?exible 
metal component. The cushion component, a sealed elas 
tomer, or hydrogel, for example, is not exposed to the ?uids 
of the body, Which can degrade some materials. A someWhat 
similar device is described in co-pending provisional patent 
application Ser. No. 60/445,489, entitled “Improved Lon 
gevity Elastic Components For ADRs.” 

[0095] FIG. 27 is a sagittal cross section of another 
embodiment of the invention, Wherein an elastic component 
surrounds pieces that move along inclined planes. Loads on 
the upper tibial component force the moveable outWard. The 
cushion component forces the movable components together 
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as the load is removed from the tibial component. The elastic 
component is not exposed to shear or compression. The 
elastic component is only exposed to tension. This embodi 
ment of the device is also described in co-pending provi 
sional patent application Ser. No. 60/445,958, entitled 
“Composite Components For Disc And Joint Replace 
ments.” 

I claim: 

1-8. (canceled) 
9. A prosthetic joint, comprising: 

a ?rst member adapted for ?xation to a ?rst bone surface; 

a second member adapted for ?xation to a second bone 
surface opposing the ?rst bone surface; 

a joint articulation mechanism disposed betWeen the ?rst 
and second members, the mechanism including a piston 
arrangement and a compressible/resilient member. 

10. The prosthetic joint of claim 9, Wherein the compress 
ible/resilient member is constructed of a natural or synthetic 
rubber, elastomer, viscoelastic polymer, foam polyurethane, 
or 

11. The prosthetic joint of claim 9, Wherein at least one of 
the members includes a bearing surface composed of poly 
ethylene, metal, or ceramic. 

12. The prosthetic joint of claim 9, Wherein the piston 
arrangement is circular or oval in cross-section. 

13. The prosthetic joint of claim 9, Wherein the compress 
ible/resilient member is surrounded by an elastic hoop or 
band. 

14. The prosthetic joint of claim 9, Wherein the articula 
tion mechanism is con?gured for a total knee replacement, 
unicondylar replacement, patella replacement, or hip. 

15. the prosthetic joint of claim 9, Wherein the joint 
articulation joint mechanism is surrounded by a seal, or 
surrounded by a seal containing a lubricating ?uid. 

* * * * * 


