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[0005] Artificial or prosthetic disk devices are known in the art. Primarily there are

two types of solutions: an elastic type insert see generally U.S. Patent No.
5,171,280; and a ball and socket type insert.

[0006] Elastic type inserts tend to degenerate and wear out over time. Moreover,
elastic type inserts may become dislodged from the disk space. Ball and socket
inserts allow for some mobility, and often perform well in vitro. However, in vivo, a
ball and socket which performed well in the lab may not provide the same mobility as
shown in vitro. United States Patent No. 6,368,350 describes a ball and socket type
disk replacement which is offset and has a variable access of rotation to mimic the

movement of the spinal column.

[0007] Absent from the prior art is a ball and socket intervertebral disk replacement

(prosthesis) which allows for rotation and compression.

[0008] Insertion into the intervertebral space of an intervertebral disk replacement
is also a challenge. Methods of prosthetic disk insertion normally require
intervertebral spacers to retract the upper and lower vertebrae and open up the
space between those vertebrae and then to insert the disk replacement into the

intervertebral space. During surgery, using intervertebral spacers requires additional



is also a chall enge. Methods of prosthetic disk
insertion normally require intervertebral spacers to
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10013 SE1RL %BV' s 10p siew Of the embodimant SROWing Showh @ FIG. 1A.

[0013] FIG. 1C shows the bottom-view of the embodiment shown in FIG. 1A.

[0014] FIG. 2 shows an exploded partial view of the ball half of the intervertebral
disk replacement of FIG. 1A.

[0015] FIG. 3 shows a blown-up partial view of the socket half of the intervertebral
disk replacement of FIG. 1A.

[0016] FIG. 4 shows an assembly view of the insertion of an intervertebral disk

replacement.

[0017] FIG. 5 shows a compressible ball and socket intervertebral disk

replacement.

[0018] FIG. 6A and 6B show a cut-away side view depicting the function of the

intervertebral disk replacement, in situ, with the subject bending backwards.

[0019] FIG. 7 shows a partial view of a movable ball half base.



[0017] FIG 5 shows a conpressible ball and socket
intervertebral disk replacenent. [0018] FIG 6A and 6B
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subj ect bendi ng backwards. [0019] FIG 7 shows a
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%ﬁgfww'ﬁw &ip? GBEQTd%EEliaHP%r vert ebr al
di sk replacenent "IVDR' is shown in FIG through 1C
T i i of two halves, each half is a
ET{’@%&%Q‘@"@@E&&H? INVENTION e The bal | hal f base
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TheIVDRAE. isQuragriser] bhawmt\@l@,r @abRtRif BCS réferfedCe één%l%lly as a
a bottom surface 16 and extending therefromis a bal
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principal surface. Opposite the vertebra interface surface 14 is a bottom surface 16

and extending therefrom is a ball head 18.

[0023] Also shown is the socket half base 20 which supports a ball receiving socket
22 extended from its interior surface 24. The ball receiving socket 22 is of a size and
shape to receive and hold the ball head 18.

[0024] Opposite the ball receiving socket 22 is the vertebra interface surface 26 of
the socket half 20 of the IVDR 10. This vertebra interface surface 26 also has a
principal surface 27 which may be rough, porous and/or porous and rough.
Moreover, protrusion 28 may extend from the principal surface 27. The number of
protrusions is variable and about two to about twenty protrusions are preferred, with
about three to about twelve protrusions being more preferred and about three to
about six protrusions being most preferred. Although protrusion 28 are shown only

extending from the principal surface 26 of the socket half base 20 protrusions can
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22 extended fromits interior surface 24. The bal

recei ving socket 22 is of a size and shape to receive
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recei ving socket 22 is the vertebra interface surface

26 of the socket half 20 of the IVDR 10. This vertebra

interface surface 26 al so has a principal surface 27
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[0028]h61\/IBFédVé'r piﬂts ;5(%5“ ﬁéQoQ:@at fHer &ﬂ&@pél%u‘i'@éé@al%eand 27 (not shown)
por osi t known in the art are nethods such as

by cosmaonlypmﬁ m@thnda MM@&W'@(@GS pressure sintering (be addedetal), cold
spray, %r coatm& with porous beads whereby a plastic or other material is affixed to
the principal surfaces. The methods for affixing or applying coating materials to the
base substrate materials for the IVDR 10 are commonly known in the art by those
skilled in the art and therefore a detailed description of those processes are not
provided. However, it is possible that after application of a coating (not shown) it
may be advantageous to further sinter, or otherwise effect the coating to further
select the roughness, variance, and/or porosity of the coating material.

[0029] The angular leading edge of each IVDR forms a retracting edge 30 and 30'
useful for insertion of the IVDR into the spinal column. Generally accepted practices
of disk replacement require the opening of the intervertebral space "IVS" before
insertion of an IVDR. FIG. 4 shows the insertion of the IDVR 10 into the IVS. For
insertion, the IVDR 10 is attached to the IVDR tool 41. The IVDR tool 41 is



the porosity of a principal surface. Porosity of the
principle surface can facilitate bone gromh fromthe
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[003E1E: Old}\ég iji|n;£Pa%ornet01r‘ ap?r‘folrngrteggﬁsar? gg‘cie?O\'/ergborgped’?skbx'eplacement
prosthetic devices is an inability to mimic the compression of a natural disk. The
embodiment shown in FIG. 5 is a ball and socket IVDR 60 with a compressing
function. The compressing function is important to mimic the action of a natural
vertebra. A compressing function acts as a shock absorber. The embodiment
shown in FIG. 5 is able to simultaneously flex and compress, or to compress and
extend. A simple ball and socket disk replacement allows some extension and
flexion motion, as opposed to a fusion of vertebra, however, the simple ball and

socket motion is without the shock absorbing quality that a natural disk can provide.

[0032] In this embodiment the ball half base 62 of the IVDR 60, is substantially
similar to the ball half base 12 of the IVDR shown in FIG. 1A. The ball half base 62



| eadi ng edges) wedged into the I'VS and open the IVS up
to accept the installation of the IVDR. t is also
w@omsiodses and may be desirable to first parti abdpUsS2004/024999
retract the VS with spacers and then insert the
retracting edges 30 and 30'. t is also possible and
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Conga%}ggbg ) l&?'ﬁell@ff%n%@“ KBbVVQfHé?chéﬁ %Fé[i@“ﬁut‘éﬁ%n%‘ﬂ%lene styrene

i'ng quality that a natura can provid
copoly@@815BBS)hstyrembbuiadiette-styeereatdpdigrer (88%8).62 of the
| VDR 60, is substantially simlar to the ball half
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then move to a position below the top edge 85 of the socket support rim 76 of the
socket guide channel 75. It will be apparent to those skilled in the art that the
movable ball receiving socket may be switched for a movable ball head sitting within
a guide in the ball half base 62 of the IVDR 60. It should also be apparent to those
skilled in the art that both the ball receiving socket and the ball head portions of an
IVDR may be placed in guides with elastomeric inserts at the base thereof and used

in cooperation to provide a compression function.
[0035] EXAMPLE

[0036] The following example is given to enable those skilled in the art to most
clearly understand and to practice the present invention which is not to be
considered as limiting the scope of the invention but merely as being illustrative and

representative thereof.



the size and shape to receive the ball's head 68. The
socket guide channel 75 is surrounded by an extended
WG oimRei848tIpport rim 76 whi ch extends fromthe Pa/E51004/024999
surface 78 of the socket half base 70 of the |IVDR 60.
An el astoneric insert 100 fits at the bottom 80 of the
socket guide channel 75 and the bottom 82 of the body
[0037}. EXAMPISE dst orreri ¢ i nsert containing region 81.
Cont ai ning the el astoneric insert 100 beneath the
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vertebra interfaced surface 86 whic

the Taedtioinis Glusurated & FiH 6 3151 Gomehe SIS EHARTcF 42) meet at
the 38519,5'#@@,% b‘%ﬁ the el astoneric insert 100 can
S.

Bair ng conpression (FIG 6B) the top edge 79
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compredse$ efhstamene peitatialond l@eugmo\EW@. a conpression
function. [0035] EXAMPLE [0036] The foll ow ng exanple

[0040F The ecotpressith e of hthee elastohetic Mmateziahr 1000 althctugh shown
substantially even, may also be localized whereby one area of the elastomeric
material 100 compresses greater than another area thereby providing additional flex
or extension. In those embodiments which provide uneven compression, to facilitate
the uneven compression of the elastomeric material 100 the movable ball receiving
socket 72 should have a diameter which is less than the diameter of the socket guide

channel 75 to allow for uneven movement within the socket guide channel 75.

[0041] FIG. 7 shows a moveable ball 110 with a ball head 111 on a ball body 112
within a ball guide channel 114 formed in ball half base 116. An elastomeric insert
100 to provide a compression function is positioned at the bottom 118 of the
moveable ball body 112. The ball head 111 fits into a socket 22. A vertebra

interface surface 64 is formed on the ball half base 116.

[0042] Since certain changes may be made in the above apparatus without

departing from the scope of the invention herein involved, it is intended that all



clearly understand and to practice the present
i nvention which is not to be considered as limting
wo besecsage of the invention but nerely as bei nBCT/US2004/024999
illustrative and representative thereof.[0037] EXAMPLE
1 [0038] Shown in FIG 6Ais the IVDR 60 of FIG 5 in
vivo. The I'VDR 60 is placed between an upper vertebra )
mattgppantainedain hgeabans desariptiopaas shewnvisr thebaccanpanying drawing,

. agai the..yer ra j
shal 3 [ REEEe0R2h P BT AL MRBBIEiRe B g ffended that
the ihvehtiopvisy limited ed ttee MDARatdrCcémbedindants.nt er f ace

extending there fromF and FJ2 respectively. The
sub-joints F and FJ2 neet at the sub-joint interface
92. The sub-joints FJ1 and FJ2 at the interface "l ock
out” and restrict rotation of the upper and | ower
vertebra around the I VDR 60. Traditional ball and
socket inter-vertebral disk replacenent devices are
unabl e to nove further when the facet joints
(illustrated in FIGS 6A and 6B as the sub-joints FJ1
and FJ2) neet at the subjoint interface 92. [0039] The
di stance between the bottom of the socket guide
channel 80 and the bottom 82 of the ball receiving
socket 82 is defined by the elastoneric material 100
as the initial elastoneric height EH . After the facet
joints have interface and "l ocked out" at the subjoint
interface 92, as shown in FIG 6B, the novabl e bal
recei ving socket 72 has further novenent, via the
conpression of the elastoneric material 100, as shown
by the reduction in the initial elastoneric height "EH
" conpared to the conpressed el astoneric material 100
hei ght "EHc". [0040] The conpression of the

el astonmeric material 100, although shown substantially
even, may al so be |ocalized whereby one area of the

el astoneric material 100 conpresses greater than

anot her area thereby providing additional flex or
extensi on. n those enbodi nents which provi de uneven
conpression, to facilitate the uneven conpression of
the el astoneric material 100 the novabl e bal

recei vi ng



socket 72 should have a dianmeter which is | ess than
the diameter of the socket guide channel 75 to allow

wo ooosomsasen novenent within the socket gui de chennsi004/024999
75. [0041] FIG 7 shows a noveable ball 0 with a bal
head 1 on a ball body 2 within a ball guide channel 4
formed in ball half base 16. An el astoneric insert 100
td GLAIMde a conpression function is positioned at the
bottom 8 of the noveable ball body 12. The ball head 1
fits into a socket 22. A vertebra interface surface 64
is formed on the ball half base 16. [0042] Since

o b A R o et PR el ik ertB B Bt rostnests nt
the iH?ér@éﬁebr%V%hét&ﬂ,’ thiet nfe%dd‘h@%ﬁgi_nbhl%ttra%hhgghé 9htervertebral space

~contained i he above description, as shown in the
with at easbang retgactingvidas, ofsaraintervertebriad diskeareathesisan
illustrative, and not a limting sense. i S not

t
i nfend [ ni | e |t . .
st o g BRI L r&hetorhehiiid ek edsfpartally opening the
interVévsstiral Sivacbéfore nsertirgpthelindingdrtateral disk neplbcement.
prosthesis into the intervertebral space, the nethod

conprising retracting the intervertebral space with a
%P‘t@&"

| ohot ohdnebOKeh InGjvetigarab ik aRiaGHUeRt SoMaTisHgcRserting into

the iﬁfe‘?\?érﬂ&frhﬁspa?cq 3G RS fhd %bé’léﬂiﬂrtefr&%rgélﬁél disk prosthesis with

conprising at least partially opening t
a compressian furtctiah. space before inserting the
intervertebral disk replacenent. 3. A nethod of

, t ob ok L . s .
e YA Rihod P o B SASIEMIn SRRl G ¥ Brovicea by

an efdRdRErid HeeHV@INtsihealin i RlasPo9s bherd ballhalRadd the socket half.
conpression function. 4. The nethod of claim3 wherein

the conpression function is, provided ?ﬁ{s an el astoneric
i nBert AdRetiodedl prviding @nsinteyvertelpral giskyeanlagrnentatie method

Comf)ﬁgn ocket half. 5. A method of providing an

efvertebral disk replacenent the nethod conpri sing:
i nsertiingedingi 2k disi |badindndoskeketr egphlacement prosthesis into the
prosthesis into ﬁhe i ntervertebral space; and
intervertebral space; and
at least one of the ball and the socket are movable whereby the disk

prosthesis can compress.

6. A two half intervertebral disk prosthesis comprising:
a socket half base with a vertebra interface surface on one side;
a socket guide formed in the side of the socket half base opposite the
vertebra interface surface;
a ball receiving socket movably placed in the socket guide;,
an elastomeric insert between the bottom of the socket guide and the
ball receiving socket;
a ball half base with a vertebra interface surface on one side; and
a ball head, which mates fits into the ball receiving socket opposite the

vertebra interface surface.



at | east one of the ball and the socket are novable

wher eby the di sk prosthesis can conpress. 6. A two
wadoS/o1saser vert ebral di sk prosthesi s conpri si NECT/ES2004/024999

socket half base with a vertebra interface surface on

one side; a socket guide fornmed in the side of the

socket half base opposite the vertebra interface _

suf.f acefhea digkl proséesis iof ¢lajiac Refurthet gbmprisingc g anguldreleading

sock ide: can el as hic i t the bottom
edges abloaSbeepr i Sk BaF beSe Ak s A et ker - o

ball half base with a vertebra interface surface on

org Si dehe @isk prdsthésiderdlainhice furthilresorhpising rd @otrdwes principal

bal | receiving socket, opposite the vertebra interface
surfaggrqmatleast qne vaitelrrajnisstacesusfage of g gpexetfialfiRase and the ball
halfB%H?” sing an angul ar | eadi ng edge on at | east one of

the socket half base and the ball half base. 8. The

di sk prosthesis of claim®6 further conprising a porous

pr9.nci pEie diskf prosthesisaof ¢tlais 8 tubhev eomyisising ataoatingeon at least

surf.acle of the socket half base and the ball half
ONne PAIAPAISUTAGE: gj sk prosthesis of claim8 further

conprising a coating on at |east one principal

surd.aceThd Qiskl peosthadis pofoslaiasé Suathek lcaiprigifigiat Regh principal
conprising a rough principal surface on at |east one
surfageraret igashenrg vadebrauptesasesturtage of dok spckatifaliRase apthe ball

halft? bal | half base. 11. The di sk prosthesis of claim®6
urther conprising one or nore protrusions on at |east
one vertebra interface surface of the socket half base
antfl .t heTtal diskapfosteassts df2.cladmt o fhghér i camprsing ebnal or more
di sk hesi I si.ng:
protrul's.isonsloornoélc’ttIegg’tI g’né: sgﬁétl)rsél lﬂ%rface surface of the socket half base and the

ball half base.

12. A two half intervertebral disk prosthesis comprising:
a ball half base with a vertebra interface surface on one side;
a ball guide formed on the side of the ball half base opposite the
vertebra interface surface;
a ball head movably placed in the ball guide; an elastomeric insert
between the bottom of the ball guide and the ball head;
a socket half base with a vertebra interface surface on one side;
and, a ball receiving socket, which mates with the ball head on the side
opposite the vertebra interface surface.

13.  The disk prosthesis of claim 12 further comprising an angular leading

edge on at least one of the socket half base and the ball half base.

14.  The disk prosthesis of claim 12 further comprising a porous principal
surface on at least one vertebra interface surface of the socket half base and the ball

half base.

15.  The disk prosthesis of claim 14 further comprising a coating on at least

one principal surface.
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a ball half base with a vertebra interface surface on

one side; a ball guide forned on the side of the bal
whadoS/osase opposite the vertebra interface surp@Des2084/024999

bal | head novably placed in the ball guide; an

el astoneric insert between the bottom of the bal

gui de and the ball head; a socket half base with a o

vet®.ebr Bhe ritigk mﬁhgms@c@am %@@euecoranﬂ@mg agpugh principal

surtdcESH i T RC FbrePL R st utddn e o2, 1 e gnd the ball

half bAse.di sk prost hesis of cIa|n112 further conprising an

angul ar | eadi ng edge on at |east one of the socket

half base and the ball half bas The dis

oy b6t hathie Gk cPRSHOSS (ol Clan danbiihamEompgsing,one or more
P R B el e B aRR B PR ShqIPGSse and the
ball balfbase. The di sk prosthesis of claim14 further

conprising a coating on at |east one principa

surface. 16. The di sk prosthesis of claim12 further

conprising a rough principal surface on at |east one

vertebra interface surface of the socket half base and

the ball half base. 17. The disk prosthesis of claim

12 further conprising one or nore protrusions on at

| east one vertebra interface surface of the socket

hal f base and the ball half base.
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