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(57) Abrégée/Abstract:

The present invention relates to an intervertebral disc prosthesis preferably comprising at least three pieces including an upper
plate (1), a lower plate (2) and a mobile core (3) at least in relation to the lower plate (2), co-operation means (23, 33) allowing to
imit or eliminate the movements of the core (3) in relation to the lower plate (2), Iin translation and in rotation, respectively, about an
axis substantially parallel to the lower plate (2) and about an axis substantially perpendicular to the lower plate (2), at least one part
of the surface of at least one plate being curved and complementary with a curved surface (30) of the core (3), with which It Is In
contact, wherein the top (31) of the curved surface (30) of the core (3) Is off centre, In at least one direction, In relation to the centre
(32) of this curved surface (30).
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(57) Abstract: The present invention relates to an intervertebral disc prosthesis preferably comprising at least three pieces including
& an upper plate (1), a lower plate (2) and a mobile core (3) at least in relation to the lower plate (2), co-operation means (23, 33) allow-
& ing to limit or eliminate the movements of the core (3) in relation to the lower plate (2), in translation and in rotation, respectively,
about an axis substantially parallel to the lower plate (2) and about an axis substantially perpendicular to the lower plate (2), at least
one part of the surface of at least one plate being curved and complementary with a curved surface (30) of the core (3), with which
it 1s in contact, wherein the top (31) of the curved surface (30) of the core (3) is off centre, in at least one direction, in relation to the
B centre (32) of this curved surface (30).
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INTERVERTEBRAL DISC PROSTHESIS

The present invention relates to an intervertebral disc prosthesis, intended
to be substituted for fibro-cartilaginous discs ensuring a bond between the
vertebrae of the spinal column.

Various types of intervertebral disc prostheses are known in the prior art.
Numerous prostheses, such as for example in the patent application FR 2 846 550
and WO 02 089 701, are constituted in a lower plate and an upper plate forming a
sort of cage around a central core. A part of these prostheses enables the upper
plate to swivel in relation to the central core and optionally permits the central core
to slide in relation to the lower plate. This sliding of the central core in relation to
the lower plate is an essential characteristic, as it must allow spontaneous
positioning of the core in the ideal position to absorb constraints imposed on the
prosthesis, during movements made by the patient wearing the prosthesis. The
displacement of the core, co-operating with at least a plate about an uneven
surface, enables an inclination between the plates of the prosthesis which
facilitates the mobility of the patient wearing the prosthesis. The displacement of
the core also prevents it from creeping when subjected to major constraints. It is
also known from prior art, in particular from the patent applications WO 03/075804
A, DE 203 10432 U and DE 203 10433 U, intervertebral disc prostheses
comprising two plates cooperating together through curved surfaces, optionally of
a central core, wherein the curved surfaces are off-centre, in at least one direction,
in relation to the geometric centre of the prosthesis. These prostheses have the
disadvantage that both the cooperating curved surfaces are off-centre because
these prostheses do not include any core or include a core which is not mobile and
thus do not allow a spontaneous positioning of the core in the ideal position to
absorb constraints imposed on the prosthesis. Most of these known prostheses
also have the disadvantage that their curved surfaces do not have a circular
periphery and thus do not allow a rotation of the plates, one relative to the other.
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This absence of a possible rotation constitutes a source of discomfort for the
patient and is worsen by the fact that the rotation generally requires a translation,
which can be obtained with a mobile core.

In this context, it is significant to propose a prosthesis which optimally
absorbs the constraints undergone and allows to impose a permanent inclination
between the plates and induces, for example, lordosis. Depending on the disorder
of the spinal column of the patient wearing the prosthesis, it is sometimes
preferable that the prosthesis allows a correction of this disorder. In line with the
wishes of the surgeon, the displacement of the core should be restricted in at least
one direction. However, when the patient moves, the relative position of the
elements of the prosthesis can be modified, within the permitted range of
displacement.

One aim of some embodiments of the present invention is to propose an
intervertebral disc prosthesis allowing limited movements of the different pieces of
the prosthesis between one another and comprising a core used to restrict its
displacement in at least one direction.

Summary:

An intervertebral disc prosthesis includes at least three pieces including a
first plate, a second plate, and a mobile core, at least in rotation, at least in relation
to one of the plates, the core having a curved surface in contact with at least a part
of a complementary curved surface of the first plate, and a substantially flat
surface in contact with at least a part of a substantially flat of the second, male and
female co-operation means situated near the periphery of the second plate and of
the core allowing, to limit or prevent, the movements in translation of the core in
relation to the second plate to along an axis substantially parallel to the
substantially flat surfaces, and allowing to limit or prevent the movements in
rotation of the core in relation to the second plate, about an axis substantially

perpendicular to the substantially flat surfaces, wherein the top of the curved
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surface of the core is off centre, in at least one direction, in relation to the
geometric centre of this curved surface of the core.

According to another embodiment, the rest position of the core, that being
when the patient is motionless, is shifted in the opposite direction to that of the off
centre of the top of the curved surface of the core, thanks to the fact that the axes
of symmetry of the first and second plates are aligned when the plates are
anchored on the vertebrae and that the curved surface of the first plate,
complementary with the curved surface of the core, induces the aligning of the off-
centre top of this curved surface of the core with the axes of symmetry of the
plates and therefore a shifting of the core in the opposite direction to that of the off
centre of the top of its curved surface, which provokes a bringing together of the
co-operation means present on the core and those present on the second plate,
this bringing together consequently limits the displacement of the core in the
opposite direction to that of the off centre of the top of its curved surface.

According to another embodiment, the same plates can be assembled with
different cores, the difference between the cores consisting in the position of the
top of their curved surface in relation to the centre of this curved surface of the
core.

According to another embodiment, the same cores can be assembled with
different plates, the difference between the plates consisting in the angle between
the median planes representing the upper and lower surfaces of the plates.

According to another embodiment, an angle between the upper surface of
the upper plate and the lower surface of the second plate can be imposed either
by the fact that the median planes representing the upper and lower surfaces of
the second plate and/or the first plate create an angle, or by restricting, thanks to
the co-operation means, movements of the core about a position imposing an
inclination of at least one of the plates.

According to another embodiment, the same plates can be assembled with
cores of different thicknesses and/or sizes.
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According to another embodiment, the curved surface of the core is a
convex upper surface of the core and the curved surface of the first plate is a
concave part of the lower surface of the upper plate.

According to another embodiment, the dimensions of each male co-
operation means are slightly less than those of each female co-operation means
so as to allow slight clearance between the core and the second plate.

According to another embodiment, the dimensions of each male means are
substantially the same as those of each female means so as to prevent any
clearance between the core and the second plate.

According to another embodiment, the core is made of polyethylene.

According to another embodiment, first and second plates are made of
metal.

According to another embodiment, the second plate comprises female
means co-operating with male means of the core.

According to another embodiment, the male means of the core are two
contact plates situated on the two side edges of the core and the female means of
the second plate are four walls situated, in pairs, on each of the two lateral edges
of the second plate.

According to another embodiment, the walls forming the female co-
operation means of the second plate are curved toward the centre of the
prosthesis, so as to cover at least a part of the male means of the core and to
prevent it from lifting.

According to another embodiment, the second plate comprises male means
co-operating with female means of the core.

According to another embodiment, the male means of the second plate are
two contact plates facing one another on two edges of the prosthesis, and the
female means of the core are two recesses.

According to another embodiment, the male means of the second plate are
two walls facing one another in the vicinity of two edges of the prosthesis, and the
female means of the core are recesses.
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According to another embodiment, the male means of the second plate are
two nibs curved toward the interior of the prosthesis and facing one another on two
edges of the prosthesis, and the female means of the core are two recesses.

According to another embodiment, at least one of the nibs is replaced by a
contact plate fitted with a bore on which is fixed a lug by way of a pin penetrating
the bore.

According to another embodiment, the first plate is bulged on at least a part
of its upper surface to adapt to the form of the vertebrae.

Brief Description of the Drawings:

Other features and advantages of the various embodiments are presented
in the description herein below, given in reference to the attached drawings, in
which:

— figures 1a and 1b respectively illustrate, a side view and a top view of the
core of the prosthesis according to one embodiment of the invention,

— figures 2a and 2b respectively illustrate a front view and a side view of
the prosthesis, in a first embodiment of the invention, and figures 2c¢ and 2d
respectively illustrate a front view in perspective and a side view of the prosthesis,
in a second embodiment of the invention,

— figures 3a and 3b respectively illustrate a top view and a cross section
view according to the plan A-A in figure 3a, of the lower plate of the prosthesis In
an embodiment of the invention, figure 3c illustrates a top view of the lower plate
with the core and figures 3d and 3e respectively illustrate a top view and a cross
section view according to the plan B-B in figure 3d, of the upper plate of the
prosthesis in an embodiment of the invention.
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Detailed Description of Preferred Embodiments:

The intervertebral disc prosthesis according to one embodiment of the
present invention is constituted in a first plate (1) articulated in relation to a second
plate (2) by means of a core (3), as evident in particular in figures 2a to 2d. In the
following description, the first plate (1) is called the upper plate and the second
plate (2) is called the lower plate, according to the orientation given to the
prosthesis shown in the drawings. Without departing from the scope of the
present invention, the prosthesis herein described could also be inversely oriented
between the vertebrae, so that the first plate (1) would be the lower plate and the
second plate (2) would be the upper plate. As described below, the first plate
comprises a curved surface (concave or convex) cooperating with a curved and
complementary surface (convex or concave) of the nucleus and the second plate
comprises a substantially flat surface cooperating with a substantially flat surface
of the nucleus. These various surfaces described can belong to any of the first
and second plate of the prosthesis without departing from the scope of the
invention.

An advantage of the prosthesis according to this embodiment of the present
invention is that it comprises simple pieces which can be dimensioned in order to
be adapted to the different vertebrae of the spinal column.

The core (3) is of slight thickness (from 3 to 15 mm, depending on the
vertebrae between which the prosthesis is to be inserted). For good absorption of
the constraints, the core (3) could, for example, be made of polyethylene, a
compressible material simulating the physical properties of elasticity of natural
intervertebral discs.

The core (3) preferably has a convex part (30) on at least a part of at least
one of its upper and lower surfaces. Preferably, the core (3) also has male or
female co-operation means (33) complementary with respectively female or male
co-operation means (23) present on at least one of the plates (1, 2).
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The description of one of these embodiments will now be dealt with In
reference to figures 1 to 3. In this embodiment, it is the upper surface of the core
(3) which has a convex part (30), evident particularly in figure 1a. This convex
surface (30) of the core (3) is complementary with a concave part (10) of the upper
plate (1), evident particularly in figures 3d and 3e. As particularly evident on figure
3d, the periphery of the concave part (10) of the upper plate (1) is circular and the
concave part (10) is centred in relation to the upper plate (1). As particularly
evident on figure 1A and 1B, the convex part (30) of the core (3) is adapted to
cooperate with this concave part (10) of the upper plate (1) and the circular
periphery of this concave part (10) of the upper plate (1) can be displaced along
the convex part (30) of the core (3), for example by an inclination (in any direction)
of the upper plate (1) on this convex part (30). The convex part (30) of the core (3)
will thus always bear the concave part (10) of the upper plate (1) through the
contact between the complementary curved surfaces having a circular periphery.
This concave part (10) allows to incline the upper plate (1) when the patient
wearing the prosthesis bends over. The lower surface of the core (3) and the
upper surface of the lower plate (2) could be plane so as to permit clearance of the
core (3) in relation to the lower plate (2), both in translation according to an axis
substantially parallel to the lower plate (2), and in rotation about an axis
substantially perpendicular to the Ilower plate (2). Furthermore, the
complementary of shape of the convex surface (30) of the core (3) and of the
circular concave part (10) of the upper plate (1) allows the rotation of the upper
plate (1) on the core (3), about an axis substantially perpendicular to the upper
plate (1). During movements by the patient wearing the prosthesis, this inclination
of the upper plate (1) and this clearance of the core will allow displacement of the
core (3) towards the ideal position to absorb the constraints applied to the
prosthesis. The movement between the upper plate (1) and the core (3), as well
as the clearance of the core (3) in relation to the lower plate (2) thus aliow the
patient to move, and, optionally, to eliminate the defects of positioning the



10

15

20

25

30

CA 02564987 2006-10-27

prosthesis. This clearance likewise has the advantage of preventing premature
wear due to the constraints applied to the prosthesis.

The intervertebral disc prosthesis according to some embodiments allows,
for example,‘to correct the defects of lordosis. The presence of an angle between
the upper plate (1) and the lower plate (2) of the prosthesis could be desirable.
Such an angle could be obtained by making an upper plate, whose median planes
representing its lower and upper surfaces create an angle. Another possibility
involves the lower plate whereof the median planes representing its lower and
upper surfaces create an angle, as illustrated in figures 2c and 24, in which the
lower surface (20) of the lower plate (2) create an angle with its upper surface.
Another possibility to obtain such an angle is only allowed by prostheses of the
same type as those of preferred embodiments of the invention and consists in a
slightly offset position of the core in relation to the centre of the prosthesis. This
slightly offset position of the core can, for example, be maintained thanks to an
adjustable positioning of the male and female co-operation means between
themselves. [f the surgeon wishes, for example, that the prosthesis induces
lordosis which remains within a range of values, he will select a prosthesis whose
core (3) can have slight clearance in translation and in rotation in relation to the
lower plate (2), but about a position imposing a slight permanent inclination of at
least one of the plates, thanks to an accurate adjustment of the co-operation
means between the core and the lower plate (2). These co-operation means (23)
that are symmetrically located with respect to the centre of the lower plate (2) In
the figures 3a and 3c may thus be offset in at least one direction to impose this
slight permanent inclination of at least one of the plates.

The prosthesis according to preferred embodiments has a characteristic
which improves its behaviour once positioned between the vertebrae of the
patient. This feature resides in the fact that the top (31) of the curved surface (30)
of the core (3), i.e. the highest point (31) of this curved surface (in a side view), Is
off centre in relation to the geometric centre (32) of this curved surface (30) of the
core (3), i.e. the point (32) equidistant from any point in the periphery of the curvead
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surface (in a top view) or the intersection of the longitudinal and the transversal
axes of symmetry of the core (3). In the examples shown, the curved surface (30)
of the core (3) is convex and the curved surface of the first plate is a concave part
(10) of the lower surface of the upper plate (1) but it is obvious that the various
elements of the instant prosthesis can be rearranged so that the convex surface is
on one of the plates and the concave surface is on the core. The centre of the
concave part (10) of the upper plate (1), complementary with this convex surface
(30), swivels around this top (31) of the convex surface (30). Although being
mobile about this top (31), the upper plate (1) will therefore be on average centred
on the top (31) of the convex surface (30) of the core (3), since its concave part
(10) is centred on the upper plate (1) and swivels around this top (31) of the
convex surface (30). The vertical axes which pass through the centres of two
adjacent vertebrae are generally aligned, even though they can be slightly inclined
depending on the movements of the patient or depending on the zone in question
of the spinal column. It is therefore important that the vertical axes which pass
through the centres of the plates (1, 2) and through the top (31) of the convex
surface (30) of the core are also aligned. So that these axes are aligned, the off-
centre top (31) of the convex surface (30) of the core (3) must be in the axis of the
centres of the plates and therefore of the core (3) that being off centre in relation to
the lower plate (2). Thus the rest position of the core (3) will be off centre In
relation to the centre of the prosthesis. As illustrated in figure 3C, in which the
upper plate (1) is not shown for reasons of clarity, the core is off centre in relation
to the centre of the prosthesis and the co-operation means (33) of the core (3) are
in contact with the co-operation means (23) of the lower plate (2), in the zones
encircled with a dotted line. Figure 2B also emphasises this shift of the core (3) in
relation to the side view of the centre of the prosthesis. The shifting of the core (3)
and the contact between the co-operation means (33) and those of the lower plate
(23) will also restrict the displacement of the core (3) in the opposite direction to
that of the off centre of the top (31) of the convex surface (30). We can then
choose the direction and amplitude of the shift to be made to the top (31) of the
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convex surface (30) of the core (3), in order to obtain a desired reduction In
displacement. The core (3) can then, for example, only be displaced in the
direction of the shifting of the top (31) in relation to the centre (32) of the convex
surface (30) of the core (3). If the patient wearing the prosthesis according to this
embodiment bends over in the opposite direction to this shifting of the top (31), the
core (3) can then move in the direction of this shifting of the top (31), thus reducing
the shifting between the vertical axes passing through the centres of the plates,
which is what would happen if the top (31) of the convex surface (30) of the core
(3) was not off centre. An essential consequence of this feature is therefore that it
allows to permanently restrict the shifting between the vertical axes passing
through the centres of the vertebrae, even when the patient bends over. For
example, we can choose a core (3) whose top (31) of its convex surface (30) is off
centre to the rear so that the core, in the rest position, is completely off centre to
the front of the prosthesis and can not be displaced further forward. Such a core
therefore restricts the displacement of the core to the front and reduces the angle
to which the patient can bend backwards. However, if the patient bends forward,
the upper plate (1) inclines to the front, thus inducing a shifting of the vertical axis
passing through its centre, in relation to the vertical axis passing through the
centre of the lower plate (2). However, this shifting is eliminated by displacing the
core (3) to the rear of the prosthesis. This shifting is better eliminated when the
upper plate is mobile about the off-centre top (31) of the convex surface (30) of the
core (3). The core (3) with an off-centre top (31) then wedges into the rear of its
opening in the prosthesis and allows a better alignment of the vertical axes
passing through the centres of the plates than a core with an off-centre top does.
Another advantage of some embodiments relates to the implanting of
prostheses between the vertebrae of a recipient patient. During implantation of
prostheses with mobile cores, the core of the prosthesis has a tendency to move
to a far end of its stroke in its opening within the prosthesis. The patient is thus
equipped with a prosthesis which imposes a slight inclination to his/her spinal
column. This inclination can be eliminated thanks to the movements of the patient
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as soon as he/she has recovered from the operation. However, this inclination
provokes considerable discomfort for the patient. Thanks to the off-centre position
of the top (31) of the core (3) of the prosthesis according to preferred
embodiments, the core (3) would tend to move into an off-centre rest position, In
which the top (31) is aligned in relation to the axes of the upper and lower plates.
Thanks to this spontaneous alignment of the axes of the prosthesis, no inclination
of the plates will be imposed in the rest position and the patient will have been
equipped with a prosthesis that does not provoke any discomfort.

In the embodiment in figures 1 to 3, the core (3) has male co-operation
means (33) complementary with female co-operation means (23) present on the
lower plate (2). The male co-operation means (33) of the core (3) are, for
example, hasps substantially parallelepiped in shape, as particularly visible In
figures 1a and 1b. The female co-operation means (23) can, as particularly visible
in figures 3a and 3b, consist, for example, in four walls situated, in pairs, on each
of the two side edges of the lower plate (2). These walls could be curved toward
the centre of the prosthesis, so as to cover at least a part of the male co-operation
means (33) of the core (3) and avoid lifting the core (3) and the upper plate (1). In
this embodiment illustrated in figures 1 to 3, the dimensions of each male means
(33) of the core (3) are slightly less than those of each female means (22) of the
lower plate (2), so as to allow a restricted clearance of the core (3) in relation to
the lower plate (2), both in translation according to an axis substantially parallel to
the lower plate (2), and in rotation about an axis substantially perpendicular to the
lower plate (2). These co-operation means (23, 33) also prevent the core (3) from
ejecting out of the prosthesis, in the event of too much constraint on the
prosthesis.

In an alternative embodiment not shown, the dimensions of each male co-
operation means (33) of the core (3) are substantially the same as those of each
female co-operation means (23) of the lower plate (2), so as to avoid any
clearance of the core (3) in relation to the lower plate (2), both in transiation and in
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rotation. In the latter case, the only permitted movement of the prosthesis is that
of the upper plate (1) in relation to the core (3).

In an alternative embodiment not shown, the core (3) has female co-
operation means, consisting, for example, in complementary recesses of the male
means present on the lower plate (2). These male means of the lower plate (2)
can consist, for example, in two contact plates or two nibs, for example curved
toward the interior of the prosthesis and facing one another on two edges of the
lower plate (2).

In another alternative embodiment not shown, the lower plate (2) has
dowels. The core (3), by way of complement, has two wells under its lower
surface. The dimensions of the dowels of the lower plate (2) and of the wells of
the core (3) will be adapted according to the desired result, by choice, of slight
clearance of the core in translation and in rotation or any clearance.

In an alternative embodiment not shown, a part of the upper surface of the
upper plate (1) is bulged, so as to better adapt to the vertebra on which the
prosthesis is intended to be placed, the lower surface of the vertebrae being
hollow. The bulged part of the upper plate (1) is then situated in the front part of
the upper plate. The lower plate (2) is substantially plane as its lower surface has
no need to be bulged or hollow, since the upper surface of the vertebrae is
substantially flat.

It must be evident for specialists that the invention allows embodiments in
numerous other specific forms without departing from the scope of application of
the invention as claimed. As a consequence, the embodiments must be
considered by way of illustration, but can be modified within the scope defined by
the range of the attached claims, and the invention does not have to be limited to
the details given above.
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Claims

1. An intervertebral disc prosthesis comprising at least three pieces
including a first plate (1), a second plate (2) and a core (3) having a curved
surface in contact with at least a part of a complementary curved surface of the
first plate (1), and a substantially flat surface in contact with at least a part of a
substantially flat surface of the second plate (2), wherein:

- the top (31) of the curved surface (30) of the core (3) is off centre,
in at least one direction, in relation to the geometric centre (32) of this curved
surface (30) of the core (3),

- the core (3) is mobile in relation to at least one of the plates (1, 2),

- male and female co-operation means (23, 33), situated near the
periphery of the second plate (2) and of the core (3), limit the movements In
translation of the core (3) in relation to the second plate (2), along an axis
substantially parallel to the substantially flat surfaces, and limit the movements

In rotation of the core in relation to the second plate, about an axis substantially
perpendicular to the substantially flat surfaces.

2. Intervertebral disc prosthesis set forth in claim 1, wherein the rest
position of the core (3), that being when the patient is motionless, is shifted in
the opposite direction to that of the off centre of the top (31) of the curved
surface (30) of the core (3), due to the fact that the axes of symmetry of the first
(1) and second (2) plates are aligned when the plates are anchored on the
vertebrae and that the curved surface (10) of the first plate (1), complementary
with the curved surface (30) of the core (3), induces the aligning of the off-
centre top (31) of this curved surface (30) of the core (3) with the axes of
symmetry of the plates (1, 2) and therefore a shifting of the core (3) in the
opposite direction to that of the off centre of the top (31) of its curved surface
(30), which provokes a bringing together of the co-operation means (33)
present on the core (3) and those (23) present on the second plate (2), this
bringing together consequently limits the displacement of the core (3) in the

opposite direction to that of the off centre of the top (31) of its curved surface
(30).
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3. Intervertebral disc prosthesis set forth in claim 2, wherein the off-
centre position of the top of the curved surface of the core and the position of
the co-operation means of the core and the second plate are arranged such
that said bringing together consequently prevents the displacement of the core
In the opposite direction to that of the off centre of the top of its curved surface.

4. Intervertebral disc prosthesis set forth in any one of claims 1 to 3,
wherein the same plates (1, 2) can be assembled with different cores (3), the
difference between the cores (3) consisting in the position of the top (31) of

their curved surface (30) in relation to the centre (32) of this curved surface (30)
of the core (3).

S. Intervertebral disc prosthesis set forth in any one of claims 1 to 4,
wherein the same cores (3) can be assembled with different plates (1, 2), the
difference between the plates consisting in the angle between the median
planes representing the upper and lower surfaces of the plates.

6. Intervertebral disc prosthesis set forth in any one of claims 1 to 5,
wherein an angle between the upper surface of the upper plate (1) and the
lower surface of the second plate (2) can be imposed either by the fact that the
median planes representing the upper and lower surfaces of the second plate
(2) or the first plate (1) create an angle, or by restricting, due to the co-
operation means (23, 33), movements of the core (3) about a position imposing
an inclination of at least one of the plates (1, 2).

7. Intervertebral disc prosthesis set forth in any one of claims 1 to 5,
wherein an angle between the upper surface of the upper plate (1) and the
lower surface of the second plate (2) can be imposed either by the fact that the
median planes representing the upper and lower surfaces of the second plate
(2) and the first plate (1) create an angle, or by restricting, due to the co-

operation means (23, 33), movements of the core (3) about a position imposing
an inclination of at least one of the plates (1, 2).

8. Intervertebral disc prosthesis set forth in any one of claims 1 to 7,

wherein the same plates (1, 2) can be assembled with cores (3) of different
thicknesses or sizes.
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9. Intervertebral disc prosthesis set forth in any one of claims 1 to 7,
wherein the same plates (1, 2) can be assembled with cores (3) of different

thicknesses and sizes.

10. Intervertebral disc prosthesis set forth in any one of claims 1 to 9,
the curved surface (30) of the core (3) is a convex upper surface of the core (3)
and the curved surface (10) of the first plate (1) is a concave part of the lower

surface of the upper plate (1).

11.  Intervertebral disc prosthesis set forth in any one of claim 1 to 10,
wherein the dimensions of each male co-operation means (33) are slightly less
than those of each female co-operation means (23) so as to allow slight
clearance between the core (3) and the second plate (2).

12.  Intervertebral disc prosthesis set forth in any one of claims 1 to
11, wherein the core (3) is made of polyethylene.

13. Intervertebral disc prosthesis set forth in any one of claims 1 to

12, wherein first (1) and second (2) plates are made of metal.

14.  Intervertebral disc prosthesis set forth in any one of claims 1 to
13, wherein the second plate (2) comprises female means (23) co-operating
with male means (33) of the core (3).

15. Intervertebral disc prosthesis set forth in claim 14, wherein the
male means (33) of the core (3) are two contact plates situated on the two side
edges of the core (3) and the female means (23) of the second plate (2) are

four walls situated, in pairs, on each of the two lateral edges of the second
plate (2).

16. Intervertebral disc prosthesis set forth in claim 15, wherein the
walls forming the female co-operation means (23) of the second plate (2) are

curved toward the centre of the prosthesis, so as to cover at least a part of the
male means (33) of the core (3) and to prevent it from lifting.

17.  Intervertebral disc prosthesis set forth in any one of claims 1 to

13, wherein the second plate (2) comprises male means co-operating with
female means of the core (3).
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18. Intervertebral disc prosthesis set forth in claim 17, wherein the
male means of the second plate (2) are two contact plates facing one another
on two edges of the prosthesis, and the female means of the core (3) are two

recesses.

19. Intervertebral disc prosthesis set forth in claim 17, wherein the
male means of the second plate (2) are two walls facing one another in the

vicinity of two edges of the prosthesis, and the female means of the core (3)
are recesses.

20. Intervertebral disc prosthesis set forth in claim 17, wherein the
male means of the second piate (2) are two nibs curved toward the interior of
the prosthesis and facing one another on two edges of the prosthesis, and the
female means of the core (3) are two recesses.

21.  Intervertebral disc prosthesis set forth in claim 20, wherein at least
one of the nibs is replaced by a contact plate fitted with a bore on which is fixed
a lug by way of a pin penetrating the bore.

22. Intervertebral disc prosthesis set forth in any one of claims 1 to

21, wherein the first plate (1) is bulged on at least a part of its upper surface to
adapt to the form of the vertebrae.
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