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FIG. 2

(57) Abstract: In this prosthesis (1), - a first component (2) delimits a central housing (5) i.e. comprises a bottom (6) forming a
& first articular surface (11 ), a peripheral wall (7) and an edge (8) extending inwards, forming a supporting surface (12) and, a second
articular surface (13),* - a second component (3) comprises a plate (20) and a single central pin (21 ) with a widened head (22), this
O head (22) forming a third articular surface (23) able to cooperate with said first articular surface (11 ), and a fourth articular surface
(24) able to cooperate with said second articular surface (13); - the prosthesis (1 ) comprises an component (4) in an elastically
deformable material, interposed between supporting surface (12) and plate (20).
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VERTEBRAL DISC PROSTHESIS,
NOTABLY FOR CERVICAL VERTEBRAE

The present invention relates to a vertebral disc prosthesis notably for
cervical vertebrae.

Producing disc prostheses in two or three components with which the
movements of the vertebrae may be reproduced is known. When the prosthesis
comprises two components, these components comprise complementary articular
surfaces, providing direct jointing of one component with the other. When the
prosthesis comprises three components, both components anchored at the
respective vertebrae are each jointed on an intermediate sliding component,
generally in polyethylene.

The existing vertebral disc prostheses, particularly those intended for cervical
vertebrae, do not give complete satisfaction. Indeed, the repeated movements
which they undergo, result in more or less rapid wear of the articular surfaces,
which in the case of cervical disc prostheses have reduced dimensions. This wear
leads to an undesirable diffusion of particles into the organism of the patient.

When the prosthesis comprises three components, there moreover exists a
risk of expulsion of the intermediate component.

Further, the existing prostheses are relatively complex to make, taking into
account stresses resulting from metal/metal or metal/polyethylene contacts.

Document US 2004/024460 describes a disc prosthesis comprising rigid
components and a damping component interposed between these rigid
components. The damping component is central and the rigid components
comprise several sets of peripheral or lateral "cylinders", indicated as reducing the
tiltability of a rigid component relatively to the other. Fig. 11B shows a possibility
for the "pistons” of the "cylinders" of abutting against the bottom of the "cylinders”,
causing the damping component to achieve partial damping, whereas Fig. 11C
shows a possibility for the "pistons” of the "cylinders" of not abutting against the
bottom of the "cylinders", causing the damping component to achieve total
damping. Figs. 22a and 22b of this document show a version of the disc illustrated
in Fig. 11, in which the pistons comprise widened heads, and cylinders form
internal edges, in order to form the limiting travel abutments.
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The object of the present invention is to find a remedy to the whole of the
drawbacks of existing prostheses.

Its main goal is therefore to provide a vertebral disc prosthesis notably for
cervical vertebrae, wherein wear of the articular surfaces remains reduced.

Another goal of the invention is to provide a prosthesis which does not induce
any risk of expulsion of an intermediate component.

An additional goal of the invention is to provide a prosthesis which is simpler
to make than the existing prostheses.

The relevant prosthesis comprises, in a way known per se, two components
intended to be connected to the respective vertebral plates, which are jointed to
each other.

According to the invention,

- a first of these two components comprises a bottom, a peripheral wall and
at a distance from said bottom, an edge extended inwards, which delimits between
them a single central housing, said bottom forming a first articular surface, and
said edge forming on the opposite side to said bottom, a peripheral supporting
surface and, on the side turned towards said bottom, a second articular surface;

- the second component comprises a plate intended to come into contact with
the vertebral plate of the relevant vertebra and a single central pin with a widened
head, this head forming at its free end, a third articular surface able to cooperate
with said first articular surface, and, on its side turned to the side of said plate, a
fourth articular surface able to cooperate with said second articular surface;

- said housing and said head are mutually dimensioned so that said first and
second components are mobile relatively to each other, sideways, i.e.
perpendicularly to the axis of said central pin, and axially with respect to each
other, i.e. along the axis of this central pin;

-the prosthesis comprises at least one component in an elastically
deformable material, interposed between said peripheral supporting surface of the
first component and said plate of the second component, this component in an
elastically deformable material normally maintaining said second and fourth
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articular surfaces in contact with each other and being able to be compressed so
that said first and third articular surfaces will come into contact with each other.

The prosthesis according to the invention thereby combines jointed
components with dual pairs of articular surfaces and at least one component in an
elastically deformable material, normally maintaining said second and fourth
supporting surfaces in contact with each other. In the case of a force being exerted
axially on the prosthesis, the component is elastically compressed within the limit
of the coming into mutual contact of said first and third articular surfaces. This
compression damps this movement of the components and is limited by this
coming into contact, thereby eliminating the risk of an excessive stress being
exerted on the deformable component, which may lead to deterioration of the
latter. In the case of an axially exerted force, but on one side of the prosthesis, the
deformable component is only compressed on this side; it thus allows said first and
third articular surfaces to come into contact on this same side but, on the opposite
side, it maintains the contact of said second and fourth articular surfaces. The
surfaces in contact thus remain extensive and the deformation undergone by the
deformable component remains limited. In the case of a force tending to displace
an component in translation relatively to the other component in a transverse
direction relatively to the vertebrae, the deformable component allows the second
and fourth articular surfaces to slide on each other on the side opposite to the one
on which said force is exerted, while allowing contact of the first and third articular
surfaces on the side on which said force is exerted. Here also, the articular
surfaces in contact remain large and the deformation of the deformable component
only occurs within limits allowed by the possible displacement of first and second
components relatively to each other.

As this is apparent from the foregoing, with the prosthesis according to the
invention, a continuity of the articular surfaces may be obtained regardless of the
force exerted on the prosthesis, with permanently two articular surfaces in contact.
The result of this is lesser wear of the articular surfaces and perfect restoration of
the movement of the natural joint.

The invention results from the observation that the existing prostheses are
designed in order to produce jointing of the components around a determined
single geometrical centre, regardless of whether the prosthesis consists of two or
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three components. This single geometrical centre is in actual fact not adapted to
the complexity of the movements which both components of such a prosthesis
may undergo, which leads to the aforementioned premature wear. The prosthesis
according to the invention, which may be described as a "semi-stressed"
prosthesis, on the contrary, does not define any single jointing centre; by means of
the conjugate effects of both pairs of articular surfaces and of the elastically
deformable component, this prosthesis provides wide possibilities of movements,
adapted to said complex movements.

Preferably, the prosthesis comprises a component in an elastically
deformable material in the shape of a ring.

Preferably, said first component comprises, at the border of said supporting
surface, an outer retaining edge, dimensioned in order to perform lateral retention
of each elastically deformable component.

This edge prevents the risk of displacement of this (these) deformable
component(s) with respect to this first component.

Preferably, this outer retaining edge extends over the whole of the periphery
of said supporting surface.

With the same purpose, said second component comprises on the side of
said plate, a boss coaxial with said pin, dimensioned in order to fittedly receive the
elastically deformable component.

According to a preferred embodiment of the invention, said first articular
surface is convex and has the shape of a spherical cap, said third articular surface
being concave and of a shape complementary to this first articular surface.

Preferably, the head of the pin has a rounded peripheral face connected to
said second and fourth articular surfaces through rounded connecting areas, and
said first articular surface is connected to said second articular surface though a
rounded peripheral area.

These rounded areas contribute to limiting wear experienced by the
components.

Said first and second components may be made in metal. Preferably there
are made in ceramic, which, in addition to the reduced friction coefficient, allows
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resolution of different manufacturing and assembling problems which the
components of a known prosthesis of this type have.

Preferably, the head of said pin has a non-circular shape allowing it to be
engaged into the housing delimited by said first component when said second
component is found in a determined angular position relatively to this first
component, but preventing this head from coming free out of this housing in any
other relative angular position of both components.

Any risk of escape of said pin out of said housing is thereby eliminated.

Notably, said head may comprise two side flats so as to impart said
non-circular shape to it.

According to another possibility, said first component may be in two portions,
allowing the head of said pin to be easily engaged into the housing delimited by
this component when both of these portions are not assembled, and retaining this
head in this housing when they are assembled.

Said elastically deformable component may have deformability such that it
may be engaged behind said head by simple circumferential stretching. This
component may also not have such deformability, in which case the pin may not
be firmly attached to said plate upon placement of the component and may be
firmly attached to this plate once this placement is achieved.

The invention will be better understood and other features and advantages
thereof will become apparent, with reference to the appended schematic drawing,
illustrating as non-limiting examples, two possible embodiments of the prosthesis
to which it relates.

Fig. 1 is a perspective view, before assembly, according to a first
embodiment;

Fig. 2 is a side view thereof, as a sectional view passing through its axis;

Figs. 3-6 are side views thereof in four different relative positions of two
components which it comprises; and

Fig. 7 is a side view thereof, before assembly, according to a second
embodiment.
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For the sake of simplification, the portions or components of an embodiment
which are found in an identical or similar way in the other embodiment will be
identified by the same numerical references and will not be described again.

Figs. 1-6 illustrate a vertebral disc prosthesis 1 notably for cervical vertebrae,
comprising two components 2, 3 intended to be connected to the respective
vertebral plates and a ring 4 in an elastically deformable material.

The component 2, which is the lower component in the illustrated example,
delimits a housing, i.e. comprises a bottom 6, a peripheral wall 7 and at a distance
from the bottom 6, an edge 8 extending radially inwards. The assembly is formed
into a part of strong material, notably in ceramic or biocompatible metal.

The bottom 6 has a central convex boss 10 and with the shape of a spherical
cap, forming a first articular surface 11.

The edge 8 forms, on the side opposite to the bottom 6, a peripheral
supporting surface 12 and, on the side turned towards the bottom 6, a second
articular surface 13. The first articular surface 11 is connected to the second
articular surface 13 through a rounded peripheral area 14.

The component 2 further comprises, at the border of the supporting surface
12, an outer edge 15 extending over the whole of the periphery of the supporting
surface 12. As illustrated, this edge 15 has an inner diameter slightly larger than
the outer diameter of the ring 4, so that this ring 4 comes into close proximity to
this edge 15 when, in the mounting position, it is placed on the supporting surface
12. The edge 15 in this position thus performs lateral retention of the ring 4.

The component 3 comprises a plate 20 intended to come into contact with
the vertebral plate of the relevant vertebra and a central pin 21 with a widened
head 22, the assembly being formed in a piece of resistant material, notably in
ceramic or in biocompatible metal.

The head 22 forms at its free end, a third articular surface 23 of a concave
shape and as a spherical cap, able to cooperate with the first articular surface 11.
On its side turned to the side of the plate 20, it forms a fourth articular surface 24
able to cooperate with the second articular surface 13.
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The head 22 also has a rounded peripheral face 25 connected to the second
and fourth articular surfaces 23, 24 through rounded connecting areas.

The head 22 further has a non-circular shape resulting from the arrangement
on it of two side flats 31. This non-circular shape enables this head 22 to be
engaged into the housing 5 delimited by the component 2 when the component 3
is found in a determined angular position relatively to this component 2; but
preventing the this head 22 from coming free of out of this housing 5 in any other
angular position of the components 2 and 3.

The component 3 further comprises a boss 32 coaxial with the pin 21, the
outer diameter of which is slightly less than the inner diameter of the component 4,
so that the component 4 may be fittedly engaged around this boss 32.

The housing 5 and the head 22 are mutually dimensioned so that both
components 2, 3 are mobile laterally with respect to each other and axially with
respect to each other, i.e. along the axis of said main pin 21 as this is described
with reference to Figs. 2-6.

The ring 4 may be formed in an elastomeric material, or may have an
inflatable structure or it may be formed in a woven material. It may also be formed
by one or more Belleville washers in metal or polymeric material. It is interposed
between the supporting surface 12 and the plate 20 and as shown in Fig. 3, it
normally maintains said second and fourth articular surfaces 13, 24 in contact with
each other.

In the case of force being exerted axially on the prosthesis, as shown in
Fig. 4, the ring 4 is elastically compressed within the limit of the coming of said first
and third articular surfaces 11, 23 into mutual contact. This compression damps
this movement of the components 2 and 3 and is limited by this contacting, thereby
eliminating the risk of an excessive stress being exerted on the ring 4, capable of
leading to deterioration of the latter.

In the case of a force being exerted axially but on one side of the prosthesis 1
(cf. Fig. 5), the ring 4 is only compressed on this side; it thereby allows the first and
third articular surfaces 11, 23 to come into contact on this same side but, on the
opposite side, it maintains the contact between said second and fourth articular
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surfaces 13, 24. The surfaces in contact thereby remain extensive and the
deformation undergone by the ring 4 remains limited.

In the case of a force tending to displace a component 2, 3 in translation
relatively to the other component 3, 2 in a transverse direction relatively to the
vertebrae (cf. Fig. 6), the ring 4 allows the second and fourth articular surfaces 13,
24 to slide on each other on the side opposite to the one on which said force is
exerted, while allowing contact of the first and third articular surfaces 11, 23 on the
side on which said force is exerted. Here also, the articular surfaces 11, 13, 23, 24
in contact remain large and the deformation of the ring 4 only occurs within the
limits allowed by the possible displacement of the first and second components 2,
3 relatively to each other. The edge 15 and the boss 32 prevent the risk of
displacement of the ring 4 relatively to the components 2 and 3.

Fig. 7 shows an alternative embodiment in which the component 2 is in two
portions 2a, 2b, a portion 2a comprising the bottom 6 and a peripheral edge 40 for
assembly to the other portion 2b, and the other portion 2b comprising the
peripheral wall 7 and the edge 8.

The pin is not firmly attached to the plate 20 upon placing the ring 4 and is
firmly attached to this plate 20 once this placement has been achieved. The
portions 2a, 2b are then assembled and attached to each other in order to form the
component 2.

This embodiment enables the ring 4 to be placed between the plate 20 and
the head 22 when this ring is not stretchable circumferentially, or when it is not
sufficiently stretchable circumferentially in order to be engaged beyond the head
22, and allows the head 22 to be easily engaged into the housing 5 when both
portions 2a, 2b are not assembled.

As is apparent from the foregoing, the invention provides a vertebral disc
prosthesis, notably for cervical vertebrae, having determining advantages as
compared with the homologous prostheses of the prior art, in particular that of
allowing continuity of the articular surfaces to be achieved regardless of the force
exerted on the prosthesis, with permanently two articular surfaces in contact. Less
wear of the articular surfaces and perfect restoration of the movement of the
natural joint result therefrom.
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The invention was described above with reference to different embodiments
given purely as examples. It is obvious that it is not limited to these embodiments
but it extends to all the embodiments covered by the appended claims herein.
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CLAIMS

1 — A vertebral disc prosthesis (1), notably for cervical vertebrae, comprising
two components (2, 3) intended to be connected to the respective vertebral plates
which are jointed to each other, characterized in that:

- a first of these two components (2) comprises a bottom (6), a peripheral wall
(7) and, at a distance from said bottom, an edge (8) extending inwards, which
delimit between them a single central housing (5), said bottom (6) forming a first
articular surface (11), and said edge (8) forming, on the side opposite to said
bottom (6), a peripheral supporting surface (12) and, on the side turned towards
said bottom (6), a second articular surface (13);

- the second component (3) comprises a plate (20) intended to come into
contact with the vertebral plate of the relevant vertebra and a single central pin
(21) with a widened head (22), this head (22) forming, at its free end, a third
articular surface (23) able to cooperate with said first articular surface (11), and, on
its side turned to the side of said plate (20), a fourth articular surface (24) able to
cooperate with said second articular surface (13);

- said housing (5) and said head (22) are mutually dimensioned so that both
components (2, 3) are mobile relatively to each other, sideways, i.e.
perpendicularly to the axis of said central pin (21), and axially relatively to each
other, i.e. along the axis of this central pin (21);

- the prosthesis (1) comprises at least one component (4) in an elastically
deformable material, interposed between said peripheral supporting surface (12) of
the first component (2) and said plate (20) of the second component (3), this
component (4) in an elastically deformable material normally maintaining said
second and fourth articular surfaces (13, 24) in contact with each other, and being
able to be compressed so that said first and third articular surfaces (11, 23) come
into contact with each other.

2 — The prosthesis (1) according to claim 1, characterized in that it comprises
the component in an elastically deformable material is a ring-shaped part (4).

3 — The prosthesis (1) according to claim 1 or claim 2, characterized in that
said first component (2) comprises, at the border of said supporting surface (12),
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an outer retaining edge (15) dimensioned in order to perform lateral retention of
each elastically deformable component (4).

4 — The prosthesis (1) according to claim 3, characterized in that said outer
retaining edge (15) extends over the whole of the periphery of said supporting
surface (12).

5 — The prosthesis (1) according to any of claims 2 to 4, characterized in that
said second component (3) comprises on the side of said plate (20), a boss (32)
coaxial with said pin (21), dimensioned so as to fittedly receive the elastically
deformable component (4).

6 — The prosthesis (1) according to any of claims 1 to 5, characterized in that
said first articular surface (11) is convex and in the shape of a spherical cap, said
third articular surface (23) being concave and with a complementary shape to this
first articular surface (11).

7 — The prosthesis (1) according to any of claims 1 to 6, characterized in that
the head (22) of the pin (21) has a rounded peripheral face (25), connected to said
second and fourth articular surfaces through rounded connecting areas, and in that
said first articular surface (11) is connected to said second articular surface (13)
through a rounded peripheral area (14).

8 — The prosthesis (1) according to any of claims 1 to 7, characterized in that
said first and second components (2, 3) are made in ceramic.

9 — The prosthesis (1) according to any of claims 1 to 8, characterized in that
the head (22) of said pin (21) has a non-circular shape allowing it to be engaged
into the housing (5) delimited by said first component (2) when said second
component (3) is found in a determined angular position relatively to this first
component (2), but preventing this head (22) from coming out of this housing (5) in
any other relative angular position of both components (2, 3).

10 — The prosthesis (1) according to any of claims 1 to 8, characterized in
that said first component (2) is in two portions (2a, 2b), allowing the head (22) of
said pin (21) to be easily engaged into the housing (5) delimited by this component
(2) when both of these portions (2a, 2b) are not assembled, and retaining this
head (22) in this housing (5) when they are assembled.



WO 2009/074915 PCT/IB2008/055048

1

1 FIG. 1

- 20 3
24 f/////////////',/ g
25 ‘/2221

23—




WO 2009/074915 PCT/IB2008/055048

j

2/ FIG. 5 \1 2/ FIG. 6 \




INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2008/055048

A.
INV.

CLASSIFICATION OF SUBJECT MATTER
A61F2/44

According to International Patent Classification (IPC) or to both national ctassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 2004/024460 A1 (FERREE BRET A [US])
5 February 2004 (2004-02-05) .
figures 7a-7c,1lla-11c,22a,22b,24,27-28d
paragraphs [0073], [0080], [0098],
[0099]

A US 2005/113927 A1 (MALEK MICHEL H [US])
26 May 2005 (2005-05-26)

figures 1,3-5,12

paragraphs [0060], [0061], ([0081]

A WO 03/007779 A (THIRD MILLENIUM

' ENGINEERING LL [US])

30 January 2003 (2003-01-30)

figures 3a-5b,7-9,13a,13b,17

paragraphs [0050] - [0053], [0057] -
[o0o61], [0066], [0074]1, [0077]

B o

1-5,8,10

1,2,7-10

1-4,6,7

m Further documents are listed in the continuation of Box C. E See patent family annex.

* Special categories of cited documents :

A* document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

invention

which is cited to establish the publication date of another
citation or other special reason (as specified)

*T* fater document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

*X* document of particular relevanée; the claimed invention
cannot be considered novel or cannot be considered to
*L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

"Y" document of panicﬂlar relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilied
*P* document published prior to the interational filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
9 April 2009 22/04/2009
Name and mailing address of the ISA/ Authorized officer

Fax: (+31-70) 340-3016 Stach, Rainer

Formn PCT/ISA/210 {second sheet) (April 2005)

page 1 of 2




"INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2008/055048 -

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

17 July 2003 (2003-07-17)
figure 6a
paragraph [0057]

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2004/028415 A (SPINECORE INC [US]) 1-4,6,7
8 April 2004 (2004-04-08)
figures 1i,1j,2g,2h,3w,3x,3z
paragraph [0143] - paragraph [0147]
A US 6 063 121 A (XAVIER RAVI [US] ET AL) 1,2,7,8,
16 May 2000 (2000-05-16) 10
figures 2-5
column 3, line 1 - column 4, line 20
column 4, Tine 60 - line 62
A US 2003/135278 A1 (ECKMAN WALTER W [US]) 1,7,8

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2008/055048
Patent document Pubilication Patent family Publication
cited in search report date member(s) date
uUs 2004024460 Al 05-02-2004  NONE
US 2005113927 Al 26-05-2005 AU 2004294954 Al 16-06-2005
EP 1691732 A2 23-08-2006
JP 2007537772 T 27-12-2007
WO 2005053572 A2 16-06-2005
WO 03007779 A 30-01-2003° NONE
WO 2004028415 A 08-04-2004 AU 2003270667 Al 19-04-2004
AU 2009200000 Al 29-01-2009
CA 2497668 Al 08-04-2004
CA 2647780 Al 08-04-2004
EP 1549259 Al 06-07-2005
JP 2006500166 T 05—01-2006
US 6063121 A 16-05-2000 CA 2300613 Al 14-09-2001
US 2003135278 Al 17-07-2003  EP 1471855 A2 03-11-2004
\ JP 2005515002 T 26-05-2005
WO 03061364 A2 31-07-2003
US 2006155378 Al 13-07-2006
Us 2005043798 Al 24-02-2005

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

