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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

SYNTHES USA, LLC (f/k/a SYNTHES
(U.S.A)); SYNTHES USA SALES, LLC;
and SYNTHES, INC.

Plaintiffs, C.A. No. 08-838-SLR
\2 DEMAND FOR JURY TRIAL
SPINAL KINETICS, INC,,

Defendant.

N’ N v N N N Nt et Nt vt e e’

AMENDED COMPLAINT

Plaintiffs, Synthes USA, LLC (formerly known as Synthes (U.S.A.)); Synthes USA
Sales, LLC; and Synthes, Inc. (collectively “Synthes”), for and as their complaint in this patent
infringement action, allege and aver against Defendant, Spinal Kinetics, Inc. (“Spinal Kinetics”),

and hereby make a jury demand, as follows:

NATURE OF THE ACTION

1. This claim for patent infringement arises under the laws of the United States of
America, 35 U.S.C. §§ 100-307.

2. This patent claim is directed to an intervertebral implant for implantation between
vertebrae of the spine.

3. By making, using, selling and/or offering to sell an intervertebral implant that
infringes Synthes’ patent rights, Spinal Kinetics is depriving Synthes of the exclusive right to use

and profit from its inventions.
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PARTIES

4. Synthes (U.S.A.) was a Pennsylvania partnership having its principal place of
business at 1302 Wrights Lane East, West Chester, Pennsylvania 19380, in Chester County,
when the original complaint was filed in this matter. Effective December 31, 2008, Synthes
(U.S.A)) was converted to a limited liability company under the Delaware Limited Liability
Company Act (“the conversion”), changing its name to Synthes USA, LLC.

5. Synthes USA, LLC is a Delaware limited liability company having its principal
place of business at 1302 Wrights Lane East, West Chester, Pennsylvania 19380, in Chester
County.

6. Synthes USA Sales, LLC is a Delaware limited liability company having its
principal place of business at 1302 Wrights Lane East, West Chester, Pennsylvania 19380, in
Chester County.

7. Synthes, Inc. is a Delaware corporation having its principal place of business at
1302 Wrights Lane East, West Chester, Pennsylvania 19380, in Chester County.

8. Among its business activities, Synthes designs, develops, manufactures and
markets intervertebral implants.

9. On information and belief, Spinal Kinetics is a Delaware corporation, with a
principal place of business at 595 N. Pastoria Avenue, Sunnyvale, California 94085. Among its
business activities, Spinal Kinetics manufactures and sells intervertebral implants including, but

not limited to, the M6 intervertebral implant.
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JURISDICTION AND VENUE

10. This Court has subject matter jurisdiction over this action pursuant to 35 U.S.C. §
271 and 28 U.S.C. §§ 1331 and 1338(a).

11. This Court has personal jurisdiction over Spinal Kinetics because it is formed
under the laws of the State of Delaware and because, on information and belief, it transacts
substantial business within the State of Delaware.

12. Venue is proper in this jurisdiction, pursuant to 28 U.S.C. §§ 1391(b), 1391(c)
and 1400(b), because Spinal Kinetics resides in this district and is subject to personal jurisdiction
in this district.

BACKGROUND FACTS

13. United States Patent No. 7,429,270 (“the ‘270 patent”) was duly and lawfully
issued by the United States Patent & Trademark Office on September 30, 2008, and is entitled
“Intervertebral Implant.” A copy of the ‘270 patent, which is valid and enforceable, is attached
hereto as Exhibit A.

14.  Throughout the period of Spinal Kinetics’ infringing acts, Synthes has owned and
controlled the full and exclusive rights to the ‘270 patent. Prior to the conversion, Synthes
(U.S.A)) was the assignee of the ‘270 patent. Subsequent to the conversion, Synthes USA, LLC
is the assignee of the ‘270 patent. Synthes USA Sales, LLC is the exclusive licensee of the ‘270
patent. Synthes USA, LLC and Synthes USA Sales, LLC are wholly owned by Synthes, Inc.
Prior to the conversion, Synthes (U.S.A.) was wholly owned by Synthes, Inc.

15. Spinal Kinetics is infringing the ‘270 patent, for at least the reason that it is
manufacturing intervertebral implants in the United States, including the M6 intervertebral

implant, which are sold to others, including to foreign distributors for use in countries other than
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the United States. This infringement of the ‘270 patent is not immune from a charge of patent
infringement under 35 U.S.C. § 271(e)(1), or any other laws of the United States.

COUNT ONE

Patent Infringement, Inducement to Infringe and/or Contributory Infringement

16. Synthes repeats each and every allegation set forth in paragraphs 1-15, as if set
forth herein.

17. By making, using, offering to sell and/or selling intervertebral implants,
including, but not limited to, the M6 intervertebral implant, Spinal Kinetics has infringed the
‘270 patent, either directly, by inducement or by contributory infringement. These activities by
Spinal Kinetics result in an infringement of the ‘270 patent pursuant to 35 U.S.C. § 271.

18. Spinal Kinetics’ infringement of the ‘270 patent has been undertaken knowingly
and its continued infringement of the ‘270 patent is willful.

19. Spinal Kinetics’ infringement has damaged Synthes.

20. Spinal Kinetics’ continued infringement of the ‘270 patent, and the infringement
by those acting in concert with Spinal Kinetics, will cause irreparable injury to Synthes unless
said infringing activities are enjoined, preliminarily and/or permanently.

PRAYER FOR RELIEF

WHEREFORE, Synthes respectfully requests the following relief:

a. a judgment that Spinal Kinetics has infringed the ‘270 patent;

b. that Synthes be awarded its damages, with interest, pursuant to 35 U.S.C. § 284,
and any other applicable statute;

C. that this case be declared to be exceptional under 35 U.S.C. § 285, and any other

applicable statute;
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d. that Synthes be awarded enhanced damages, its costs and reasonable attorneys’
fees, pursuant to 35 U.S.C. §§ 284 and 285, and any other applicable statute;

e. that Spinal Kinetics, and those acting in concert with Spinal Kinetics, be enjoined
from infringing the ‘270 patent pursuant to 35 U.S.C. § 271, and any other applicable statute; and

f that Synthes be awarded such other and further relief as the Court may deem just
and proper.

JURY DEMAND

Synthes hereby respectfully requests trial by jury of all issues so triable.

ASHBY & GEDDES

/s/ Steven J. Balick

Steven J. Balick (I.D. #2114 )
John G. Day (1.D. #2403)

Tiffany Geyer Lydon (I.D. #3950)
500 Delaware Avenue, 8" Floor
P.O. Box 1150

Wilmington, Delaware 19899
(302) 654-1888

Attorneys for Plaintiffs,
Synthes USA, LLC (f'k/a Synthes (U.S.4));
Synthes USA Sales, LLC; and Synthes, Inc.

Of Counsel:

Jeffrey M. Olson, Esq.
Matthew S. Jorgenson, Esq.
Carissa A. Tener, Esq.
SIDLEY AUSTIN LLP

555 West Fifth Street

Los Angeles, California 90013
(213) 896-6000

Dated: January 2, 2009
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623/17.14; 623/17.15; 623/17.16 that extends transversal to the central axis (2), and a central
i i i _ . art (10). Said central part (10) is located between the cover
(58) Field of Classification Search ... 623/17.11-17.16; p p
606/61, 246-279 plates (3; 4) and is provided with a sleeve (12) encompassing
See application file for complete search history. a fiber system (5) that is connected to the cover plates (3; 4)
. and is embedded in an enveloping body (25) made of a homo-
(56) References Cited geneous material. In analogy with the anatomic structure of
U.S. PATENT DOCUMENTS the natural disk, the inventive intervertebral implant (1) can
. transfer occurring compressive forces onto the cover plates
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6,419,704 Bl 7/2002 Ferree ers of the fiber system (5) thereof.
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1
INTERVERTEBRAL IMPLANT

The invention concerns an intervertebral implant accord-
ing to the preamble of patent claim 1.

An intervertebral disc prosthesis of the generic type is
known from U.S. Pat. No. 4,911,718 Lee. This known inter-
vertebral disc prosthesis comprises a central core, that is so
formed from a biocompatible elastomer, that it is almost
corresponds to that of the nucleus pulposus of a natural inter-
vertebral disc, as well as from a multi-layer laminate from
fibres bound in an elastomer, arranged around the core. Each
laminate layer has its own yarn system, so that a plurality of
fibre groups are present. The fibres of the individual layers
have various orientations, whereby the angles of the fibres
relative to the central axis of the intervertebral disc are in the
range of +20° and +50°, preferably 0°, +45° and —45°.

From WO 90/00374 Klaue a hip prosthesis is known, the
shaft of which is made from a tubular mesh, i.e. a structure,
that comprises at least two series of fibres crossing one
another. In this application the interior of the tubular mesh
remains empty as the shaft of the femur component.

In the case of the prosthesis disclosed in U.S. Pat. No.
4,911,718 Lee, although the individual fibres are integrated in
the laminate that is made from an elastomer or another type of
synthetic material, their ends are, however, adhered only to
the end plates, so that they do not surround the core and
consequently, in the case of a radial expansion of the core,
cannot accept any tensile force. When adhering the lateral
walls, cut out from the fibrous matrix compound, to the end
plate, a fixing of the integrated fibres on the end plate is quite
difficult, only the cross-section of the fibre offers a contact
surface for the chemical joint. Therefore increased stresses
occur especially on these joining places of the fibres on the
end plate.

Furthermore, in the case of Lee the length of the individual
fibres is only from the bottom cover plate to the top cover
plate, what corresponds to the sheathing height or a diagonal
of the projected sheathing height. Thus the forces occurring
can be reduced only along these lengths due to the transfer of
the shearing force of the fibres to the elastomer. Thus posi-
tions of increased stresses result at the fixings, i.e. on the ends
of the fibres.

The prosthesis disclosed in WO 90/00374 Klaue comprises
a system of fibres, the individual fibres of which are not fixed
on both ends, as well as there is no deformable core. There-
fore in the case of an axial compression of the prosthesis the
axial compression forces occurring cannot be transferred as
tensile forces to the fibres.

From U.S. Pat. No. 3,867,728 Stubstad et al. an interver-
tebral disc prosthesis is known, that has an elastomeric sand-
wich structure with a fibre system. A disadvantage of this
known prosthesis is that the fibre system, joined with the
cover plates, is either not embedded in the sheathing body or
in another embodiment is embedded in a multi-layer laminate
of an elastomer.

This is where the invention wants to provide remedy. The
object of the invention is to produce an intervertebral implant,
that comprises a fibre system joined with the cover plates, by
virtue of which a sheathing body, surrounding the central part
and made from a homogeneous material, will be reinforced.

The inventions achieves this objective with an interverte-
bral implant having the features of claim 1.

The basic advantages, achieved by the invention, are that
with the intervertebral implant according to the invention

the fibre system can be first wound around the central part

and following this poured into an elastomer forming the
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elastic sheathing body, so that the sheathing, enveloping
the central part, can be easily produced,

by applying the elastic material around the fibre system

after its winding, the anchoring of the fibre system is
possible by various means, for example also on the
opposing inner surfaces of the cover plates,

the central part allows a movement of both adjacent bodies

of the vertebra in the case of a compression, flexion or
extension, lateral bending and torsion,

the momentary centre of rotation or the momentary axes of

rotation are not determined by the intervertebral implant
itself, and they can position themselves according to the
rule of minimum forces or moments occurring,
by varying the number of fibres in the circumferential
direction, the cross-section of the fibres and the choice of
material, the behaviour of the intervertebral implant can
be so adjusted, that under varying loads the movements
occur as in the case of the natural intervertebral disc, and

by varying the arrangement and the execution of the fibre
system certain movement limitations can be placed on
the intervertebral implant, and from a certain deforma-
tion a limit region occurs, where despite the further
increasing forces no deformation takes place or in the
case of moments occurring the implant will no longer
tilt.

The axial compression forces occurring under a load on the
spinal column are transmitted to the central part via the two
end plates. The compression forces deform the central part
situated between the two end plates, in particular an elastic
formed body situated therein, in such a manner that the cen-
tral part radially buckles. This expansion of the central part is
restricted by the fibre system surrounding the central part and
the radial compression forces arising can be absorbed by the
fibre system as a tensile force. Thus a further, disadvanta-
geous buckling of the central part can be limited. By anchor-
ing the fibre system in both cover plates, the intervertebral
implant remains stable even under the greatest loads and the
fibre system is capable to withstand even considerable tensile
forces.

In a preferred embodiment the entire fibre system is
embedded in the elastic sheathing body, so that the fibre
system does not necessarily need to be made from a biocom-
patible material.

In a further embodiment the fibre system is only partially
embedded in the elastic sheathing body, while the fibre sys-
tem has a radial thickness 9 relative to the central axis and the
elastic sheathing body has a radial thickness d, and the d/dx
100% ratio is in a range of 80% and 350%. By virtue of this
the advantages can be achieved, that the large relative move-
ments in the peripheral region of the cover plates occurring
during a flexion/extension movement-or a lateral movement
of the adjacent bodies of the vertebra are not subjected to a
great resistance by the elastic sheathing body and due to this
the danger of a fissure formation in the sheathing body is
slighter.

The embedding of the fibre system in the elastic sheathing
body can be carried out various embodiments in such a man-
ner, that

a) the fibre system can be moved relative to the elastic
material of the sheathing body, or

b) the fibre system cannot be moved relative to the elastic
material of the sheathing body.

In yet another embodiment the entire fibre system is
anchored on the cover plates, so that greater tensile forces can
be accepted by the fibre system, and consequently the inter-
vertebral implant obtains a great torsional rigidity.



Case 1:08-cv-00838-SLR Document 9 Filed 01/02/09 Page 14 of 17 PagelD #: 144

US 7,429,270 B2

3

In another embodiment the sheathing body, accommodat-
ing the fibre system, is made from an elastic, biocompatible
material, preferably an elastomer, produced in particular
based on polyurethane (PUR). However, silicone rubber,
polyethylene, polycarbonate urethane (PCU) or polyethylene
terephthalate (PET) may also be used.

In yet another embodiment the central part is filled at least
partially with an incompressible medium, preferably a liquid.

In another embodiment the central part comprises an
incompressible liquid core and an elastic formed body pro-
vided around it, while the liquid can be accommodated, for
example, in a cavity provided in the formed body. This brings
with it the advantage, that by virtue of the liquid core a
mechanical behaviour of the intervertebral implant is similar
to that of a physiological intervertebral disc. The axial defor-
mation of the elastic central part will result in the radial
expansion of the incompressible liquid and consequently in
the radial expansion of the wall of the central part containing
the fibre system. The tensile forces, occurring due to the radial
expansion and/or the buckling of the wall of the central part,
are basically absorbed by the fibres.

The anchoring of the fibres on the cover plates can be
carried out, for example, in the following manner:

a) Mechanically by guiding the endless fibres through
grooves and over the external surfaces of the cover plates
from one groove to another one. Thus the fibres surround the
central part together with the cover plates. By guiding the
fibres in the grooves the fibre system can be so anchored on
the cover plates, that in the case of tensile forces acting on the
fibres no slipping of the fibres on the lateral sides is possible
because the fibres can absorb only tensile forces,

b) Mechanically by a wedge-shaped construction of the
grooves, so that the fibres extending from cover plate to cover
plate can be firmly clamped in the grooves, and/or

¢) By adhering the fibre system on the cover plates.

In yet another embodiment of the intervertebral implant
according to the invention each cover plate comprises on its
periphery a lateral surface and grooves distributed on the
circumference and radially penetrating into the lateral sur-
faces. The fibres, part of this fibre system, are guided through
these grooves.

In a further embodiment the central part and the fibre
system are joined with the cover plates in a form-locking
manner.

Inyeta further embodiment the fibre system is guided over
the external surfaces of both cover plates, so that it will
surround the central part as well as the cover plates.

When using an endless fibre, that covers the entire implant,
the stresses preferably are distributed on the entire circum-
ference of this winding. The fibre system is preferably in the
form of a woven material, fabric or is knitted.

In another embodiment channels are mortised in the exter-
nal surfaces of the cover plates to accommodate the fibre
system.

In yet another embodiment the central part is essentially
hollow-cylindrical, hollow-prismatic or is a body of rotation,
an ellipsoid, a partial sphere or barrel-shaped with an axis of
rotation that is coaxial with the central axis. By virtue of such
configurations the advantage, that the positions of the axes of
rotation of the adjacent intervertebral discs correspond, as far
as possible, to that of the natural intervertebral disc, can be
achieved.

The fibre system can be made, for example, from UHM-
WPE (ultra high molecular weight polyethylene) or from
PET (polyethylene terephthalate).

In a further embodiment of the intervertebral implant
according to the invention a closing plate is fastened on each
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cover plate for placing the adjacent bodies of the vertebra on
the base plate or cover plate, each of the said closing plate
having an external surface at right angles to the central axis
with a macroscopic structure. The structure may be, for
example, in the form of teeth. The macroscopic structure
allows a primary stabilisation of the intervertebral implant
immediately after the operation. Thus a mechanical anchor-
ing of the intervertebral implant at a time when the growing of
the bone on the intervertebral implant has not yet taken place,
can be achieved.

In yet a further embodiment the woven material is formed
from first and second fibres, wherein the first fibres include an
angle o with the central axis and the second fibres include an
angle § with the central axis. The angles for o or [} are
preferably between 15° and 60°.

In another embodiment the first and second fibres are inter-
woven with one another.

In yet another embodiment the elastic formed body has at
right angles to the central axis a cross-sectional surface F,
while the central part has at right angles to the central axis a
cross-sectional surface F,, and the F/F,, ratio of these two
cross-sectional surfaces is between 30% and 65%.

In a further embodiment the elastic formed body is sur-
rounded by a semi-permeable membrane, while in the interior
of'the elastic formed body preferably physiological table salt
solution is present.

With regard to the central axis the fibre system may be
single-layered or multi-layered, preferably 2-6 layered. Fur-
thermore, the fibre system can be wound on the elastic formed
body. The winding on the elastic formed body can be in two
different directions, preferably rotationally symmetrically.

In yet another further embodiment a closing plate can be
fastened on each cover plate, the closing plate having at right
angles to the central axis an external surface with a macro-
scopic structure, preferably in the form of teeth.

The diameter of the fibres is in a range of 0.005 mm and
0.025 mm. A yarn (roving) is preferably produced from a
plurality of fibres, whereby 500-2000 fibres form a yarn with
a cross-sectional surface of 0.5 mm? to 2 mm?.

In those embodiments, wherein the fibre system has fibre
sections crossing one another, in the case of flexion move-
ments (flexion, extension, lateral flexion) of the patients some
fibre sections will be unilaterally clamped and in case of
shearing the fibre sections extending tangentially to the shear-
ing direction absorb the forces.

The invention and developments of the invention are
explained in detail in the following based on partially sche-
matic illustrations of several embodiments. They show in:

FIG.1—aside view of an embodiment of the intervertebral
implant according to the invention,

FIG. 2—atop view onthe embodiment of the intervertebral
implant according to the invention, illustrated in FIG. 1,

FIG. 3—a side view of another embodiment of the inter-
vertebral implant according to the invention,

FIG. 4—a section through the embodiment of the interver-
tebral implant according to the invention, illustrated in FIG. 3,

FIG. 5a—aperspective illustration of the fibre system of an
embodiment of the intervertebral implant according to the
invention,

FIG. 56—a top view on the fibre system illustrated in FI1G.
Sa,

FIG. 6a—aperspective illustration of the fibre system of an
embodiment of the intervertebral implant according to the
invention,

FIG. 65—a top view on the fibre system illustrated in FI1G.
6a, and
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FIG. 7—a section through a further embodiment of the
intervertebral implant according to the invention.

FIGS. 1 and 2 illustrate an embodiment of the interverte-
bral implant 1 according to the invention, that comprises a top
cover plate 3 and a bottom cover plate 4, each with an external
surface 7, 8 extending at right angles to the central axis 2 and
having a lateral surface 21, 22 on the periphery. Between the
cover plates 3, 4 there is a central part 10 provided with a
central cavity 11 and a sheathing 12, that surrounds the fibre
system 5. For the purpose of anchoring the fibres 6 of the fibre
system 5 on the cover plates 3, 4, each of the peripheral lateral
surfaces 21, 22 has grooves 18, distributed on the circumfer-
ence and radially protruding into the lateral surfaces 21, 22, so
that the fibre system 5 can be anchored in these grooves 18. In
the central cavity 11 there is an elastically deformable formed
body 9 with an incompressible core, preferably a liquid core
13. Due to the incompressibility of the liquid core 13 during
a compression of the cover plates 3, 4 parallel to the longitu-
dinal axis 2, for example, the elastic formed body 9 and the
sheathing 12 with the fibre system 5 will buckle radially, i.e.
at right angles to the longitudinal axis 2, consequently the
fibres 6 will be under tension.

FIGS. 3 and 4 illustrate an embodiment of the interverte-
bral implant 1 according to the invention, that comprises two
cover plates 3, 4, provided at right angles to the central axis 2,
and an elastically deformable central part 10 situated between
them. The central part 10 comprises a hollow-cylindrical
sheathing 12 that is coaxial with the central axis 2 and a
central cavity 11. In the central cavity 11 an elastic formed
body 9 with an incompressible core is provided, preferably a
liquid core 13. The formed body 9 is surrounded by a semi-
permeable membrane, whereas the sheathing 12, that sur-
rounds the fibre system 5 and an elastic sheathing body 25
passed through by the fibre system 5, is made from a synthetic
material. The closing plates 14, 15 are firmly joined with the
cover plates 3, 4 and have axially protruding surfaces 16, 17,
which can be brought to rest on the end plates of two adjacent
bodies of the vertebra. The fibre system 5 is anchored on the
cover plates 3, 4 and is integrated in the sheathing 12 and its
purpose is to absorb the forces on the central part 10, said
forces acting on the intervertebral implant 1 via the bodies of
the vertebra adjacent to the closing plates 14, 15, i.e. torsional
forces due to the rotation of the bodies of the vertebra about
the central axis 2 relative to one another or bending moments
due to lateral bending and/or flexion/extension of the spinal
column. For example, a compression force, acting on the
intervertebral implant 1 parallel to the central axis 2, is trans-
ferred by both closing plates 14, 15 via both cover plates 3,4
to the central part 10, while as the result the elastic formed
body 9 will buckle at right angles to the central axis 2. This
expansion movement of the elastic formed body 9 is trans-
ferred to the sheathing 12 with the fibre system 5 and con-
tained by this. Since the fibre system 5 is anchored on the
cover plates 3, 4, the compression force, acting transversely to
the central axis 2, generates tensile forces in the fibres of the
fibre system 5. The fibre system 5 in this case is made from
synthetic fibres, preferably from UHM WPE-fibres (ultra high
molecular weight polyethylene) or from PET (polyethylene
terephthalate) and comprises a mesh from first and second
fibres 6a, 6b, that are interwoven with one another. By doing
s0, the first fibres 6a include an angle o and the second fibres
65 an angle § with the central axis 2. In the embodiment of the
intervertebral implant 1 according to the invention illustrated
here, the angles o and [} are equal and are between 15° and
60°. The fibres 6a, 65 are anchored on the cover plates 3,4 by
means of grooves 18 that are arranged on the circumference
of'the cover plates 3, 4 parallel to the central axis 2, so that the
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fibres 6a, 65 are passed through the grooves 18 and can be
guided to the next groove 18 over the surfaces 7, 8 in a channel
19. The cover plates 3, 4 are made from synthetic material,
whereas the closing plates 14, 15, arranged externally, are
made from titanium or a titanium alloy. The externally
arranged closing plates 14, 15 are joined with the cover plates
3, 4 either by form-locking or frictional locking. In particular
they can be adhered or welded to one another.

In FIGS. 5a and 54 a fibre system 5 is illustrated according
to an embodiment of the intervertebral implant 1 according to
the invention, wherein the fibres 6 extending over the end
plates 3, 4 form chords on the circular surfaces 7, 8 of the
cover plates 3, 4.

In FIGS. 64 and 654 a fibre system 5 is illustrated according
to an embodiment of the intervertebral implant 1 according to
the invention, wherein the fibres 6 extending over the end
plates 3, 4 cross at the point of intersection of the central axis
2 and the end plates 3, 4.

When compared with the arrangement of the fibres 6
(FIGS. 6a, 6b), the guiding of the fibres 6 as chords (FIGS. 54,
5b) over the surfaces 7, 8 of the end plates 3, 4 has the
following advantages:

due to the better distribution of the crossing points of the

fibres 6 no concentration will occur, especially between
the external surfaces 7, 8 of the cover plates 3, 4 and the
closing plates 14, 15 (FIGS. 3 and 4), and

with the aid of a winding technique the fibre system 5 can

be symmetrically produced relative the central axis 2
while the intervertebral implant 1 can be clamped in at
the points of intersection between the central axis 2 and
the cover plates 3, 4.

FIG. 7 illustrates an embodiment, that differs from the
embodiment illustrated in FIGS. 3 and 4 only by that the
periphery of the sheathing 12 provided on the central part 10
comprises an elastic sheathing body 25 only partially passed
through by the fibre system 5, the thickness of the sheathing
body d being smaller than the radial thickness 8 of the fibre
system.

The invention claimed is:

1. An intervertebral implant for implantation between adja-
cent vertebrae, the implant having a central axis, the implant
comprising:

a bottom closing plate having an external surface extending
generally transversely to the central axis for contacting
at least a portion of one of the adjacent vertebrae;

a bottom cover plate in contact with the bottom closing
plate, wherein at least one of the bottom closing plate
and the bottom cover plate is substantially rigid;

a top closing plate having an external surface extending
generally transversely to the central axis for contacting
at least a portion of the other adjacent vertebrae;

a top cover plate in contact with the top closing plate,
wherein at least one of the top closing plate and the top
cover plate is substantially rigid;

a central part provided between the top and bottom closing
plates, the central part including a fiber system and a
core, the fiber system being at least partially joined to the
cover plates, and at least partially surrounding the core,
and

a sheathing comprising an elastic sheathing body, the
sheathing body at least partially surrounding the central
part and being connected to the top and bottom cover
plates;

wherein the core is an elastically formed body having a
cavity, the cavity being filled at least partially with an
incompressible liquid, the liquid being at least partially
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surround by the elastic formed body, the fiber system
being wound on the elastic formed body.

2. The intervertebral implant according to claim 1, wherein
the fiber system is embedded in the elastic sheathing body.

3. The intervertebral implant according to claim 1, wherein
the fiber system has a radial thickness d relative to the central
axis and the sheathing body has a radial thickness d, wherein
d divided by d times 100 % is in a range between 80 % and 350
%.

4. The intervertebral implant according to claim 1, wherein
the fiber system can move relative to the sheathing body.

5. The intervertebral implant according to claim 1, wherein
the fiber system is mounted so that said fiber system cannot
move relative to the sheathing body.

6. The intervertebral implant according to claim 1, wherein
the entire fiber system is joined with the top and bottom cover
plates.

7. The intervertebral implant according to claim 1, wherein
the sheathing body is made from an elastomer selected from
the group consisting of polyurethane, silicone rubber, poly-
ethylene, polycarbonate urethane and polyethylene tereph-
thalate.

8. The intervertebral implant according to claim 1, wherein
the fiber system is mechanically anchored on or in the cover
plates.

9. The intervertebral implant according to claim 1, wherein
the fiber system is adhered to the cover plates.

10. The intervertebral implant according to claim 1,
wherein the fiber system is joined with the cover plates in a
form-locking manner.

11. The intervertebral implant according to claim 1,
wherein the fiber system is formed by an endless fiber.

12. The intervertebral implant according to claim 1,
wherein the top and bottom cover plates include a plurality of
grooves for anchoring the fiber system.

13. The intervertebral implant according to claim 1, further
comprising a plurality of channels mortised in an external
surfaces of the cover plates to accommodate the fiber system.

14. The intervertebral implant according to claim 1,
wherein the fiber system is formed by a woven material.

15. The intervertebral implant according to claim 14,
wherein the woven material is formed from first and second
fibers and the first fibers include an angle a with the central
axis and the second fibers include an angle [ with the central
axis.

16. The intervertebral implant according to claim 15,
wherein the first and second fibers are interwoven with one
another.

17. The intervertebral implant according to claim 15
wherein the angle o is between 15 degrees and 60 degrees.

18. The intervertebral implant according to claim 15
wherein the angle f§ is between 15 degrees and 60 degrees.

19. The intervertebral implant according to claim 1,
wherein the core is selected from the group consisting of a
hollow-cylindrical, a hollow-prismatic an ellipsoid, a partial
sphere or a barrel-shaped with an axis of rotation that is
coaxial with the central axis.

20. The intervertebral implant according to claim 1,
wherein with regard to the central axis the fiber system is
single-layered.

21. The intervertebral implant according to claim 1,
wherein with regard to the central axis the fiber system is
multi-layered.

22. The intervertebral implant according to claim 1,
wherein the fiber system is wound on the elastic formed body
in two different directions.
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23. The intervertebral implant according to claim 1,
wherein the fiber system is made from UHMWPE (ultra high
molecular weight polyethylene).

24. The intervertebral implant according to claim 1,
wherein at least one of the closing plates includes at least one
external surface feature on the external surface for anchoring
the implant to one of the adjacent vertebrae.

25. The intervertebral implant according to claim 1,
wherein the fibers have a diameter, the diameter being in the
range of 0.005 mm and 0.025 mm.

26. The intervertebral implant of claim 1, wherein the top
and bottom closing plates are made from titanium or a tita-
nium alloy.

27. The intervertebral implant of claim 1, wherein the
bottom cover plate and the top cover plate are joined to the
bottom closing plate and the top closing plate, respectively.

28. The intervertebral implant of claim 1, wherein the
bottom and top closing plates are substantially rigid.

29. An intervertebral implant for implantation between an
upper and lower vertebrae, the implant having a central axis,
the implant comprising:

a first substantially rigid bone contacting plate having an
external surface extending generally transversely to the
central axis for contacting at least a portion of the upper
vertebra;

a second substantially rigid bone contacting plate having
an external surface extending generally transversely to
the central axis for contacting at least a portion of the
lower vertebra;

athird plate operatively coupled to the first bone contacting
plate, the third plate including a plurality of openings;

a fourth plate operatively coupled to the second bone con-
tacting plate, the fourth plate including a plurality of
openings;

a central part substantially located between the third and
fourth plates, the central part including a flexible core
and a fiber system, wherein the core is substantially
cylindrical and includes a top surface and a bottom sur-
face, the top surface of the core being in contact with the
third plate and the bottom surface of the core being in
contact with the fourth plate, and wherein the fiber sys-
tem at least partially surrounds the core, and is at least
partially received within the plurality of openings
formed in the third and fourth plates so that the fiber
system is joined to the third and fourth plates; and

an elastic sheathing body at least partially surrounding the
fiber system and the core, and connected to the third and
fourth plates.

30. The intervertebral implant of claim 29, wherein the first
and second bone contacting plates are made from titanium or
a titanium alloy

31. The intervertebral implant of claim 30, wherein the
fiber system is constructed of an ultra high molecular weight
polyethylene (UHMWPE) material.

32. The intervertebral implant of claim 29, wherein the
elastic sheathing body contacts at least a portion of a top
surface of the third plate and at least a portion of a bottom
surface of the fourth plate.

33. An intervertebral implant for implantation between
adjacent vertebrae, the implant having a central axis, the
implant comprising:

a bottom closing plate having an external surface extending
generally transversely to the central axis for contacting
at least a portion of one of the adjacent vertebrae;

a bottom cover plate in contact with the bottom closing
plate, wherein at least one of the bottom closing plate
and the bottom cover plate is substantially rigid;



Case 1:08-cv-00838-SLR Document 9 Filed 01/02/09 Page 17 of 17 PagelD #: 147

US 7,429,270 B2

9 10
a top closing plate having an external surface extending a sheathing comprising an elastic sheathing body, the
generally transversely to the central axis for contacting sheathing body at least partially surrounding the central
at least a portion of the other adjacent vertebrae; part and being connected to the top and bottom cover
plates;

a top cover plate in contact with the top closing plate,
wherein at least one of the top closing plate and the top
cover plate is substantially rigid;

5 wherein the core is an elastically formed body having a
cavity, the cavity being filled at least partially with an
incompressible liquid, the liquid being at least partially
surround by the elastic formed body; and

wherein the elastic formed body is surrounded by a semi-
permeable membrane.

acentral part provided between the top and bottom closing
plates, the central part including a fiber system and a
core, the fiber system being at least partially joined to the |,
cover plates, and at least partially surrounding the core,
and * % % % %
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