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1 Intervertebral prosthesis The present invention
relates to the field of intervertebral disk

prost heses. The present invention relates nore
particularly to an intervertebral prosthesis of 5 the

type forned at | east, of one.core Lch. i s positioned
bet ween an upper pl allﬂge—"’&@im%ﬂ—hﬁiﬁe, sai d
prosthesis furthernore conprising at |east one outer
casing. Intervertebral prostheses of this type are

al ready known fromthe prior art. There is thus
Praopissedt inveutippeglates tadhe feldof intgpvertalsaldigk prosiheses.
10 endopr osthesi s conprising a core, preferably an

i F)Fés“en?%\%ntlaﬂ e altegé o% mtﬁaﬂﬂé OnG r%ﬂrgln@'rhosthesis of

aces ch at eas surroun e core

thedymr ferhieel atsleakt of omoresmm sqmsutnmeell lsetwemvdn u;bper plate
IS forrred of flexible mterial and is fixed to th
andyadlovesnlates sald prosthesisqiurtheamerm @omrnf@g/@.ttlwtaqme outer
(%; EJ@ endoprosthesis (18) conprises a flexible core

5 . 24), rigid 15 concave/convex plates (30, 32, 34)
arranged above and below the core, a relatively rigid
Iptervestehral pnoattieiseg of thig ty@2arevaliesidy dunomauinon thegricoad.
(20, 24), and a sealing nenber (110) made of a

| exi bl e, materi al

TSR bt HRy Y oBPstbs TS, R4 clor RETAG g verigoral disk

e?ﬂ@brd&héélél GonfpristhgCa ReAY SIrefNsly dH alasti®@dre? and r|g|d elements
relatively constant t hi ckness in cross section nd

Wwiths concave isner reuitaces cwhichx abueast partlya sairfosind the core The

FREBRTeS s BNARES 2 ¥forHEMER aBll 5 oS of flexivie

nestefigba ¥ fd@datertheyigid sleffentsiahdearroanddteleore. t he
resilient body of the core. In this prosthesis, the

shape of the inner faces of the plates is jdentical to

thire vedalngd disk endopiapthesist (18) compiises i flexible care R 24), rigid
cﬁh&é\?é/{ca ) ﬂ?gg% (36° é@q,}@r %ﬁ%ﬂgé&s t?;vréa %@dPPéB(N #d core, a

are no ory’sinc
rqalaﬂsélp Ir lgld peripherel mmkumgmhg (IZQ)t\macld |ssupbandmelm soref (20h24), and
agggq [ﬂgy @e?rg{(‘gm %Ide of a f[exebq(ra ar%atler;la which IS atiathed to the

- concave/convex plates and surrounds the core and the packing ring.

Each concave/convex plate has a relatively constant thickness in cross section
and has on the one hand a convex outer surface for engaging in the adjacent
bone structure which has previously been drilled and on the other hand a

corresponding concave inner surface for holding the resilient body of the core.

In this prosthesis, the shape of the inner faces of the plates is identical to the

shape of the adjacent core and the core is thus strictly immobile.

The prostheses of the prior art are not satisfactory since they do not make it
possible to guide and cushion the displacements of the underlying and overlying

vertebrae in the same way as anatomical disks.
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2 The present invention ains to overcone the

dr awbacks of the prior art by proposing a prosthesis
whi ch sinmul taneously gui des ald cushions the

f orwar d/ backwar d flexion/extension and Ieft/right

5 b PSR S i, oo dBerd bR B H? o by
drBﬁoéMﬁe AlESostHeRE 2RAKR aéiﬁwluuthnééusmog@mrst hahd | BudHidns  the

w dest “sense, 1 n that said ates respéctivel
fommd/@@kwanérﬂexfmmﬁedenﬂon harpdarieﬁ/ngrat molieation nmvem@nts of the

cOo insid d thesis. Said core is preferably
Lﬁ‘ﬁ%”éﬂ?ﬁoa&?e? b’l"}ﬂp}’?/%%?f & flexible inner casi ng, said
i nner casing having favored directions of

Td eMisbéhd t the phasemt iheémiciPliy dPethedtybeodéseribkd Bbsk&rand it is

and belng ori ented perpendi cularly. "Said outer casing
notewerhysrinpits widestisense, pr diafrsail pl@tesueamcttyﬁé/ pﬂm@rlse inner

RPATWh R by el of R 1R Sal PieRihesRices o

the pl at es, has/have neans for guiding the
Sdid pbee:tsmnetferablysajlmbwww laléraBaby pflexiblegnneraoasing esaid inner

g’ bRung: upied i m@ogar@p fiePBliv, dese sPiefRraply being two in
nng tdn%erEI éoﬁé ébf)ébfdleﬂla}lgt ol nner casing. Said

I ng nmean pre erably consi i nclined surfaces,
whose outer edges are oriented toward the core. 20 In
Saickoutericasing isipréferattly Sexiblenner face respectively of
sai d upper plate and/or |ower plate preferably has a

' d d f h
e o8 Tedd R ineE 58 Rt tlest il Rt mlpte antpr tower
pleé e antiVevel PRorespiediérably &iee tRb1 iRAEEFadds bMhe Cf)lates, has/have
per pendi cul ar di rectl ons In this variant, sai

mgans\es guidingtherdisplacgment ehsaid core.t he same directi ons

as the 25 favored directions of flexibility of the

S Sl s rePR AR ABlen@) ihSABLpABEnkRIRF didEfons and

res Yy Of sal
preferably in the same directions as the favored directions of flexibility of the

inner casing.

Said guiding means preferably consist of inclined surfaces, whose outer edges

are oriented toward the core.

In one variant, at least one inner face respectively of said upper plate and/or
lower plate preferably has a projection and said core furthermore preferably
comprises, respectively on its upper face and/or lower face, two grooves which

are oriented in two perpendicular directions.

In this variant, said grooves are preferably oriented in the same directions as the

favored directions of flexibility of the inner casing.

In one variant, at least one inner face respectively of said upper plate and/or

lower plate, and preferably the two inner faces of the plates, is/are flat.

Said core preferably has a substantially parallelepiped shape.
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| ower plate, and preferably the two inner faces of the
plates, is/are flat. Said core preferably has a
substantial ly parallel epi ped 8hape. 3 The upper face
and | ower face of said core are preferably rounded in
rections fflex ilit the|ne

he f d
TSRS anBupas) Fice il i ateirlerablguat 8&H] the favored

d|f€<‘:ﬁbn§6?ﬂé‘>@biﬂf}ﬁ6ﬁhé%¥er%%m hori zont al section the
shape of a cross formed by four horizontal arms

whi ch are orient ed per pendi cul arly. Said arns
Jaidiceraprefembihhamtaundedstdgeshi ch opens onto the upper
face and Iovver face of said inner casing. The

S8 hEF B’ pliJaHbly 2o, A o2 el sBkaf S B\ cross

fomied! a?]l fodrthdsiiontal wineks vetsich age priehtetaldryemdisulariper
fins ich are deS| gned to hold the horizontal arns

of the |nn Si at the orner. between the arns
Q3id Fmssere %rﬁ@fv I have @ dialeynehich p@ens o ctae.u@e&rface and

|5\D§r.fé%edfs%ﬁ16|ngﬁré% de in one piece. Said outer

casing prefera cutouts on its upper wall and/or
| ower wall for 15 the passage of the outer faces _
Tihes pentripetsl yfaoés tdﬁesajqbparmSpaaet prefecablyetraightaand the centrifugal

anot her iant, said up | ate and/or | ower plate
fﬂ%%g/%eaﬁ?égﬁﬂnﬁﬁﬁ%lpﬁge@%{) (%81 acent to the outer face
and said upper wall and/or |ower wall respectively

Sy$/diade casiPgnprefeRib Hadsamaer ViHsC Which ¢Ré| éd3 to hold the

cooperate wth said annular cavity. 20 In anothe
hesizental armssiod the putersiasing, ab the eomendetyeen he grras of the cross
ﬁ%&el ble. In another variant, said upper plate and/or

pl ate has/have a fixing rail on its/their outer
face(s). The prosthesis preferably furthernore
Irc onpviasiaat, thex inmgr wasing dner theioutergcasinig arciadel iy ohbeiece.
upper plate and/or |ower plate.

Said outer casing preferably has cutouts on its upper wall and/or lower wall for

the passage of the outer faces respectively of the upper plate and lower plate.

In another variant, said upper plate and/or lower plate has/have an annular cavity
adjacent to the outer face and said upper wall and/or lower wall respectively
has/have a centripetal flange which is designed to cooperate with said annular

cavity.
In another variant, said upper plate and/or lower plate is/are flexible.

In another variant, said upper plate and/or lower plate has/have a fixing rail on

its/their outer face(s).

The prosthesis preferably furthermore comprises fixing means for fixing

respectively the upper plate and/or lower plate.

In one advantageous embodiment of the invention, the intervertebral prosthesis

comprises two cores.
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25 I'n one advant ageous enbodi ment of the invention,
the intervertebral prosthesis conprises two cores. 4
Preferably, the inner casing fas a | ongitudinal median
menbrane which separates the cores. Advantageously,

e R I
sfeg_égé{ggtﬁpl:&egp allow the 5 passage of a fluid into
sal

I nner casli ng. Advant ageously, the through-hole is
ext ended b%/ a threaded tubular zone which is designed
Advantagsoustye thé membraoesf saidnnnerycading isciiexiblene of a

contact elenent which is designed to be brought into

ASRHleslblz o Basf bnk 7 € D EfprR® SMHESERHOH to atlow the

paasage of & Ridlintesdidine@sdadingand the plates is
overnol ded with a flexible elastomer. Advantageously,

said core(s) is/fare solid or |iquid. Advantageous

Ly, .
Advaniaaeodsly, the, Biprehrhpifcissextenged by i Bireade B{t&lae'y 4qqe which
i Yeldidhed f@%%ﬁpg.‘a?e it e c%ﬂﬂﬂgér:nllébnfé?y %HPeﬁ%Né " L¥hé b a contact

vertebrae or, necessary, certalin novemen

etsapait Whith és designee talbe écought into combadievith drie 6f the vertebrae.

advant ageously, it is possible to select constituent
esi st ances

materials as a.function of the lincreasi

AReflasentnt sfid Aroatasdls dprmaed 1l ‘Dplih e it "Casing, the
ol daliiyf &1l fHe' Satdsa8 Dvefmbldediviitt & tixitld slastnter.
desiredfor each of the parts: - the upper plate

and/or |ower plate, and/or - the core, and/or 20 -
Adnaniageetslyasaid gore(siiissare solidias liguider casing. Al so

advant ageousl y, the present invention permts good

Agﬂogﬁ{élg\%gﬁglkghge??rese;ng iﬁ\llesrﬂgp'ﬁaﬁ%ﬁe% :it ggﬁsﬁ%@ fo Lelc%%re the natural

resé i cul ar surfaces. tS
mdtlenedrits idfythevigiddriyirey and overlying vertebrae or, if necessary, to limit

certain movement capabilities in one direction or another.

Also advantageously, it is possible to select constituent materials as a function of
the increasing resistances to movement which are desired and as a function of

the favored directions of flexibility which are desired for each of the parts:

- the upper plate and/or lower plate, and/or

- the core, and/or

- the inner casing, and/or

- the outer casing.

Also advantageously, the present invention permits good shock absorption.
It also makes it possible to preserve the articular surfaces.

It exhibits high reliability over time.

It is furthermore simple to install.
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25 1t is furthernore sinple to install. 5 The
invention wll be better understood with the aid of
the foll owi ng description of Sone enbodi ment of the

i nvention, said description bei ng gi ven soIer by way

'ﬂ]eg[ﬁéa{]gn w,ﬂfg §h U erg q?)gf Brtéﬁ? ! h@ %Otgﬁ,r}glfomﬂg description of
&@émb\sern%ﬂnoﬂfhet .heem&ﬁtéafos Hés@rggi%%é]ﬁg g‘-'wérpsblaﬁ/ by way of

I nvention; - Fig. shows an ex ed vi ewof
e)@mpde\aedyvlﬂhreiermne tprtlm;appemdaechﬁgweeh ng to the
invention; - Fig. 3 shows a viewin vertical section

30817 ettt fe BASH ol ARREbloshheif ocoraing
td the irfvetitio®, shows a view from above of the parti al

hori zontal section along BB of Fig. 1; - Fi g 6 shows

a view from above of the basic version of
-gri8s? §Beys adb@mlad% vigvp of the hagie NETHoN owft%iﬁsthqw according

15 - Fig. 7 shows a view in vertical
tb’rﬂﬁ’ [ng%hgﬁs@ng AA of Fig. 1 of the outer casing of the

baS|c version of the prosthesis according to the
-iFiy.ehshoms a-viewdn vericabsectonadospAdt offdgvliew of a
plate for the basic version of the prosthesis

di h
Vo # o Bl RafiRovit o e il pRneRial 5P olng B8 of

isf:¢ 20 version of the prosthesis according to the
invention; - Fig. 10 shows a view in cross section of
the core of the basic version of the prosthesis
-dugod ghayst @ views fram ahavenef therpaytiall hogzentel sectiaswalong BB of
ﬁ@grtlcal section along AA of Fig. 1 of the inner

si'ng of the basic version of the prosthesis
according to the invention; 25 - Fig. 12 shows a view

-iFig \&shmwgb viewtfiom abboe of fife basiCiversidn of tﬁdlﬂrdsﬁﬁasis according

versj on
to the invention, without the upper plate;

- Fig. 7 shows a view in vertical section along AA of Fig. 1 of the outer casing of

the basic version of the prosthesis according to the invention;

- Fig. 8 shows a perspective view of a plate for the basic version of the prosthesis

according to the invention;

- Fig. 9 shows a view in vertical section along AA of Fig. 1 of the core of the basic

version of the prosthesis according to the invention;

- Fig. 10 shows a view in cross section of the core of the basic version of the

prosthesis according to the invention;

- Fig. 11 shows a view in vertical section along AA of Fig. 1 of the inner casing of

the basic version of the prosthesis according to the invention;

- Fig. 12 shows a view in vertical section along AA of Fig. 1 of the basic version

of the prosthesis according to the invention during a flexural movement;
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of the prosthesis according to the invention during a

flexural novenent; 6 - Fig. 13 shows the defornmation

of the outer casing during t h® noverment shown in Fig.
- Fig. 14 shows a V|em1|n vertlcal sectlon and in

p rs arlant I nvent whi ch

ﬁ "B stiov e ihaiet ebth alfer ratiEd duffg Brénetiagnt shown
hp- 5 - Fig. 15 shows a perspective view of a

pla e for the variant shown in Fig. 14; - Fig. 16

shows an expl oded view of a variant of the invention

1 higwf#cshawseacdew in rvestical section landpiar perspectiyiepelia vasigat of the

iBfenddh W Wfiln 10 ubPOAnd R DIGREHS biedd R fhe uter gasing:

and in perspective of the variant of Fig. 16 in 10
-tiFig. 45 showkerbaspéctive viewdf aliflatesfon the eaviant shawhiinlFig. 14;
hori zontal section and in perspective of t he vari ant

of, Fig, 16 in the assenbled state; -
VF'swwnshmst an QP‘P@QSG’N&W@? & ﬁ%r'a;arqfathe "g\fewﬂpg mf%ch the core

8 St PEHERp SRR g 7 hicH e e g Rinsists of four

deiparateragmshas a paral | el epi ped shape with rounded
upper and | ower faces and provided wth grooves, in

T A R

tgéggggmb@mstbfé whi ch the inner casing consists of
four separate arms; 20 - Fig. 21 is a viewin vertlcal

section and in per;i)ect ive of the variant of Fig.
-.lﬂg i$is ayipwin partie hedzontalseptiopandsingperspective of the variant of

r tion and in perspective of the
‘fé ﬁ'{th ssé%ﬁ@c&at%lé‘* Fig. 23

N the assenbled state; -
shovvs a perspective view of the core of the variant of
-FHig. 126how$s a-viéwdn varhicahsgstion of the vaniahtoliFigud6é riairing a flexural

section of the core for the variant of Fig. 20;
movement;

- Fig. 20 shows an exploded view of a variant of the invention in which the core
has a parallelepiped shape with rounded upper and lower faces and provided
with grooves, in which the upper and lower plates are provided with a projection
which is designed to cooperate with said grooves and in which the inner casing

consists of four separate arms;

- Fig. 21 is a view in vertical section and in perspective of the variant of Fig. 20 in

the assembled state;

- Fig. 22 is a view in partial horizontal section and in perspective of the variant of

Fig. 20 in the assembled state;
- Fig. 23 shows a perspective view of the core of the variant of Fig. 20;
- Fig. 24 shows a view in longitudinal section of the core for the variant of Fig. 20;

- Fig. 25 shows a perspective view of a plate for the variant of Fig. 20;
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- Fig. 25 shows a perspective view of a plate for the
variant of Fig. 20; 7 - Fig. 26 shows a perspective
view of a variant of the inveltion in which the upper
and |l ower plates are provided with a fixing rail; -
1.g. .27 shows a S|de vi.ew of the variant of 26, .-
FF'E 26 8has AP SPRetVSte W b aNasiang ot %‘%P&%@'%‘% wiigh the upper
aryf lbﬁ/% pRiedhr: Rl%@ade% witlh rxur§;9ra?1h°""5 a perspective
VI ew o prosthesis accor to' the variant of Fig.
26 whi ch |s provided with fixing neans for fixing it
-tFog t 2ieshaws almide viesnaf theRagianBof lsigod8; an expl oded vi ew
of another variant of the intervertebral prosthesis

Cc i0g to the invention Ei 1 ho in
F TR0 el SpertiBeg or s picteiion i IRER o B R <
of 10 Fig. 30 in the assenbled state; - Fig. 32 shows

-Fiy| Z0showsaqiurepective viewRF aspresthesis adcordingad Qhe variant of Fig.
forming the prosthesis of Fig. 30; and - Frtﬁ%
26nuhish as pravidechwith fixingrmaaas fo Tingsibix thene raﬁ,eand

plate of Fig. 32. The prosthesis according to the

-pF@z%ﬁt shWEného%’(pI%é&méﬁl of ﬂ}ﬁth r '\}a?lahtascifcthel‘rfntzei\sertebral

Ion I n I'S an Interve

podsthesis tagperding teethesihvémtios, of one core (2) which is
posi ti oned betvveen an upper plate (3) and a | ower

.at this si.c version,. the te
-Fid'§1 §iws Aensinciatitalsetfion atg; grisbedthe of the prosthesis of
F\%%quﬁggsggh‘ﬁwstby@ vertebrae, in place of a disk,

en the latter is fal'ling and causes pain. 20 The

per plate (3) and |lower plate (4) respectively have
-ahf-:g4 RAeshawsc @ Yisw, fram) aboveh@ndpipeperspactve 8f ahaétearformlng the

ich is designed to cooperate with
p?@séﬁ%%%\éfﬁfgggﬁ) 8&& he vertebra | ocated above the
prosthesis, and the |ower plate (4) has an outer face
- Fi)33dHows aviede i gm@ntand:ingmspécﬁivw dfith¢ btatepPEig. 32.
face of the vertebra |ocated bel ow the prosthesis.
he outer faces (32, 42) are 25 essentially
Theprosthesjs according to the present invention, which Is shown in its basic
version in Fig. 1, is an intervertebral prosthesis (1) of the type formed at least of

one core (2) which is positioned between an upper plate (3) and a lower plate (4).
In this basic version, the plates (3, 4) are rigid.

This prosthesis is designed to be positioned between two vertebrae, in place of a

disk, when the latter is failing and causes pain.
The upper plate (3) and lower plate (4) respectively have an inner face (31, 41).

The upper plate (3) has an outer face (32) which is designed to cooperate with
the lower face of the vertebra located above the prosthesis, and the lower plate
(4) has an outer face (42) which is designed to cooperate with the upper face of
the vertebra located below the prosthesis. The outer faces (32, 42) are

essentially horizontal.
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8 The aimof the prosthesis according to the
invention is to conpletely rﬁgl ace the painful disk
and to once again allow the venents of the vertebrae
| ocated thereabove and therebelow with respect to one

%°%€vebng%2p#im$§%1%éé%ﬁ%ﬂ@”ﬁswp@%@%"nsgé.c‘mﬁrt%?yi ipiace the

h
pf%gifggﬁ}(églah@ff? cbt ﬁ%ﬁgfﬂyﬁﬁ?g ’mé\‘férﬁéﬁt@ 61hg1le| Oé‘ﬁébrae located

thereabove ane) thegetwewnmtralregp&atrtomet ahothet ag ertberdlsb had not
ftifegg change in the center of gravity of the

% thesis. The shape of the inner faces (31, 41) is

conpl enmentary to the shape of the 10 adjacent core,

IV driiet to RelbRdtHeRephRivementsl @ tthe alertebPadiSsaid c&iréocﬂ)tdzm move
di spl acenent of the core (2) with respect to

infide the prasthesds. detween thesinned fangsd 31 of brefithg ptg;esafﬁ 4).

inner casing (5). This inner casing (5) is flexible

i ospﬁﬁ S)I 8‘?’1?&%)&{ fstés%%ﬂtlgﬁ %%rﬁéll ddd %lvégirﬂg ;{gian%hange in

ernore nprises an

thé}cemierohgrantyloeﬁmé bosithdsis. 15 Th| s outer casing (6)
contains the inner casing (5), which itself contains

Mo efan. of Y% iafon Aokso 3 A0 s o PRIEAY (i the Shape of the
apLa%éhEbbﬂet vv.fﬁeufb?.ﬁg%oﬁﬁma@ EidenfCAIP§S 95 whan dXh%E%p?a%ement

e it possible’to rest re on the one
of thet ¢aregB) withaespexdt to the plates.on novenents and on the
ot her hand the fl exi on/extension 20 novenent s, t he
bei.n estored i.n cu ar _at

ThRERe F0s SRR TR FatBil Byisiy L6F atifo RAL i ipRer Bhsing (5)is
flegibReahd isyfa¥bledRectidhd bﬁ‘ﬂé)ﬁbill%htSald rpﬁbstnééuscm; fartisermore
the flexion/extensi on novenents | exi bl e el enents

cempriges gnesterceasing (@ avhichis alsotfiexiblewvent i on may
consi st of elenments nade of biomateri al

Tﬁ[%%%{t%F %é@lf\ﬁ% BBhtéﬁ?ﬁrt%%niﬁ{\gr CQQH%X?]E tyé“ ?tgg'lr’bontr? 13 the core

enents nay
(Zjadscaﬁth;szrmtmrﬁ|g$ Dto ®f netal or netal all oy.

Said inner casing (5) has two favored directions of flexibility which are oriented
perpendicularly, so as to make it possible to restore on the one hand the left/right
lateral inclination movements and on the other hand the flexion/extension
movements, the rotational movements being restored in particular at the
intersection of the two favored directions, respectively allowing the left/right

inclinations and the flexion/extension movements.

The flexible elements of the prosthesis according to the invention may consist of
elements made of biomaterial (polyurethane, polycarbonate, polyvinyl alcohol,
etc.) and the rigid elements may consist of elements made of biomaterial or of

metal or metal alloy.

The outer casing (6) has a parallelepiped overall shape and comprises an upper
wall (61), a lower wall (62), frontal side walls (68) and sagittal side walls (69). The

frontal side walls (68) are substantially rounded in the form of a vertical arc of a



10

15

20

25

The outer casing (6) has a parallelepiped overall

shape and conprises an upper wall (61), a |ower wall
(62), frontal side walls (68)%and sagittal side walls
(69). The frontal si de walls (68) are substantlally

G 4R o e spenh Fig. 3. naiaas 358 siBaliigR walslfia™ rounded
Bt lir tHebRBmadtar hOWEHHA arb élfblé BRd frPEH’B fbfrmaof a vertical arc of a

horizontal arc of a circle and in the torm of
oitste, iasztandve seen in Figs: Site,7. ddheceppeseval@d) |andﬁog§r wall (62) are
per wall (61) and |ower wall (62) are

to 7. .The,u
Sg??sga[nélﬁ[llyg?fy flat. 5 The corners between the walls of

the outer casing (6) are rounded with a small radius

THe coviners betveehhtheowhits of &% BOtel @asigs(63raremoanded withya small
(60) in the shape of a cross in horizontal section,

radiuspf cHevalelén in Fig. 5, in which the inner casing
(5) is positioned. The outer casing (6) has a hole

1&%7%1(4}% éélﬁ%gﬁ)‘)ﬁés ‘gﬁllﬁn%ﬁa\nt?'(??jelﬂ‘ggé Ss‘g%éle c{! %2%] os?ﬁ'{ horizontal

skstiers, 4s3¢an BE seerpER. iSy @l which thé imermasingo(5tisepésioned.
and | ower plate (4). The frontal side walls (68) and

TRBrlthhrating danEes 3 nale (150K aie wallie Biantneer il 62), as
f I

PR s SSa PR, S  p eden e S P Bl et B A e dpeetively o

te¢ apper plat, (36:an):i lbwenplate {4war d t he i nsi de, on which

the outer face(s) (32, 42) of the upper plate (3)

THECHBhe! s wAlsCIGe Ao oA w8 WTe 400 SR, A; aybstantialy
cbnstant fhickhess4) which are positioned in the |ower and
upper part of the inner wall of the casing and are

oriented toward e n nner cav (60)

SPick BPSF W48 bl IPweicwall d32h el piefaraply bsinsheramar srall (1)
h

o pfer SRR "BAS0 e (SHALALYSE SLDAREIA IR, 19, 88 Tomer

taveandripe (f9idepdrewhichptbe outérefato(sh ¢32] 432) lof the upper plate (3) and/or

lower plate (4) come(s) to rest, as can be seen in Fig. 3.

Said outer casing (6) has horizontal inner fins (64) which are positioned in the
lower and upper part of the inner wall of the casing and are oriented toward the

inside.

The inner cavity (60) therefore has both a cross shape in horizontal section and a

cross shape in vertical section, as can be seen in Fig. 7.

The flexibility and suppleness of the outer casing (6) make it possible to hold all
the elements forming the prosthesis and participate in vertical cushioning, that is

to say the resistance to compression.

This flexibility and this suppleness of the outer casing (6) also make it possible to
achieve cushioning and a return to the central position in the event of rotational

movements, so as to limit these movements.
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the elenments formng the prosthesis and participate in
vertical cushioning, that is 25 to say the resistance
to conpression. This flexibilliGy and this suppl eness
of the outer casing (6) also nake it possible to

55 S8VBA 7 FiG Be th aRp onef Sacks 6o 1) bSManans o guiding the
displhédthént Qﬁsga,aogg,r@e séfa gﬁfdﬁé;%ahg Eélﬁ%gg?%rgtﬁﬁ in two

two 1 nner faces have “neans for guid
pﬂB@ﬂldiclda'edlre@forSal d core (2), said guiding nmeans
being oriented in two perpendicular directions. These

TS QOIPRE WiaBht 5. PRGE: T 18, AR, BB s favored
direstioigs 6bflexitsifttycbfabeé fHrie® caBimassy.onsi st, in respect of
t he upper plate (3), of inclined surfaces (33, 33

34, 34'), the outer edges of which are | owered var d
Said guisting peanstaeasist, ig reépe&i;pf @@ﬁvﬁﬁﬂ?rdmafﬁw@)o@f Iaclmed surfaces

?g’\r/\%é(r”oghalf"4 5’?‘2‘%%‘2% %@ [ nc ?V%éé sur gc@sa éﬁ% (2), that
isif sa)gdowAWa)d etrideofcalhﬁmzmﬂaldmttkﬁn strfabe c:BB)aaB((jj nra][méct of the
t oward, t core (2), that is t a rd, of a
i Bl B theecobrbLalrinained susfaoeaa 3B e s AL dfe iiter edges
SRR e ESRPTH R SR80 IBARE g of anorzoma
bbtioat gufduet (@8en t he i nner face (31, 41) and the outer

face (32, 42), said flanges being of a size greater

RaURRR piafial qripiovies s SUefimurs Sah Coppride g horizontal

ré’cﬁéh@tﬂ@ﬂ'ﬂéﬁg@%? %ﬁrw%hnm&a&é@ bBRl&sh {He hnepfied {31 41) and
upper and lower wall (62) of the ou

thﬁagutﬁj faeg (32 n4 h@alﬁhﬂamﬂs beinghef asizecgreateri than tbadnner face

(Pl 2B iy R ot 188 ol B 55148 TP fihp@S 157, 47) are

dasignbl a8 deURs &S A6 s REles467)\iddetinghy @bpéﬂWaﬂf(S 1)hgnd lower
invention with a rigid core. In this variant with

wa|llé§2bofeths|caﬂ@rsca&lmga(6)| exibility of the plates
pronotes verti cal

In one variant of the basic version, one plate, and preferably both the upper plate
(3) and lower plate (4), is/are flexible. This variant is advantageously associated

with the variant of the invention with a rigid core.

In this variant with flexible plates, the flexibility of the plates promotes vertical
cushioning and increases the ability of the plates to conform to the configuration

of the adjacent bone walls.

The core (2) which is shown in Figs. 9 and 10 has a substantially parallelepiped
shape and comprises an upper wall (21), a lower wall (22) and frontal side walls
(28) and sagittal side walls (29). The frontal side walls (28) and sagittal side walls
(29) are essentially straight, as can be seen in Figs. 2 and 9. The upper wall (21)
and lower wall (22) are rounded in two perpendicular vertical arcs of a circle, as

can be seen in the same figures.
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cushi oning and increases the ability of the plates to
conformto the configuration of the adjacent bone
wal |'s. The core (2) which isldhown in Figs. 9 and 10
has a substantially paralleleplped 25 shape and

THRORpRS Tadio A ey tesliad o e g“?r's'eq&;%}eﬁgg;d in the

fameardn@bﬁéns%ﬂ%mhﬂ Sof(tﬁé)nrférﬂ%a%gl Bj.al side walls
(29) are essentially stralg , as can be seen in Figs.

2 and 9. The upper wall (21) and |lower wall (22) are

Thewearedrs or edgespbetwseni thel wallsefrthe cgre &2)caregpuaded with a small

an be seen in the sane figures. 11 The
r%%'ﬁgrO?Fg'S%tltr%l) and | ower face (22) of said core (2)

are rounded in the favored directions of flexibility

Tole ihher casiey (3)drasrg cé€itral cBvity ¢50)rirmehich thedgme (Beisvmasitioned.
the walls of the core (2) are rounded with a small

radi us .of curva e. 5 The ipner casj 5) has a
12 B bsiCuataien of iy invntiat sAid GRiedar s 1.
positioned In the basic version of the |nvention

' [ S
THiY Qa\ﬁ% 0 as assfré@hfjpaqlll Tﬁéﬂ $Nade89 thas irfthe baS|c version,

stral g |'el epi ped sothat In the basic
empty ispaces en@n‘tyrnwhaéﬁ@uppeloamédbmr frhetahppds amaddat the upper

a8 Pt pUhAerbR o el HEwERD Thewint tRGaviy apdthe outer

\Aﬁ‘aﬂ\ﬁfttb{e@&% g)eaé)ééﬁbe stenViRlFig.d. the core (2), as can
be seen in 3. The inner ca3|ng (5) has in

hor i zont al sectl on the shape of a cross fornmed by four
TherinpeyrRasingadhassB hosizonisk segtpn thgishiapgra aofarpéﬁff@rmed by four

PRESTRUATI A b4, BECRE BEh A dyefite ptperidbuRiey |

casing (5. 15 In the basic version of the invention,

These arms (63354585, 56) extendf ior thieafawb@dedirédtimins ofsflebbility of the
say that the i nner casing (5) forns a single part. The
'r!ﬂel‘r§a§'@9 Sb4, 55, 56) each have a hole (57) which

opens onto the upper face (51) and | ower face (52) of

IrZﬁigdbésﬂé‘%rs@@r? bithel iVenfish, A8 drRs(88N54 54 88)-fofm aPwhole, that

is to say that the inner casing (5) forms a single part.

The arms (53, 54, 55, 56) each have a hole (57) which opens onto the upper face
(51) and lower face (52) of said inner casing (5), as can be seen in Figs. 4, 5 and
11, so as to increase the flexibility of the arms. These holes are empty or are

filled with a fluid or with an elastic material.

The centripetal faces (68) of said arms (53, 54, 55, 56) which delimit the cavity
(50) are straight.

The centrifugal faces (59) of said arms (53, 54, 55, 56) are rounded so as to be
adapted to the inner faces of the frontal walls (68) and sagittal walls (69) of the

outer casing (6).

The inner fins (64) of said outer casing (6) are thus designed to hold the

horizontal arms (63, 54, 55, 56) of the inner casing (5), so as to create an
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11, so as to increase the flexibility of the arms.
These holes are enpty or are 20 filled with a fluid
or with an elastic material. The centripetal faces
(58) of said arnms (53, 54, 55, 56) which delimt the

St R 955 Tosell vl e85 bl B Aol B vy

@Qﬁ@q,ﬁ%rtcgshﬁew?nner faces of the frontal walls (68)
and sagittal s (69) of the 25 outer casing (6).

The inner fins (64) of said outer casing (6) are thus

Thesoverad flexibildy of the pro&blne&@m the basis vession isi congidemble in the

fRinip o SRR BREY. TS indacBPisb oS BEvER difpe spinal column,

fbh@xérﬂpl@flﬁdhdlﬂbmﬁrd dfrecdn, fdseéhdwd intB’? 02, thefe isdigplacement of
casing (5). The overall flexibility o t he Prost hesi s
the gaie Fasinc thaeirneincaging oSy i tgwiess | thei fearhef the eavily (50) and

B b RS, =008 e 4 g5 e mear
ais ef tthencolamns Aoah the pﬁogthe%% witieh eha§ passed fomrethe vertical

of .the cor M n the inner casing (5) toward the
posiiondp the dorwardrinclinggd)pasifion Ae Nae HICEEIPNST ath@t'P@éN'th respect

tGSREMVAGEA a {1 tn(a%%?atfaﬁ @E}rantﬁ%r rtS| es??h'%ﬁ?@ﬁard flexural

mean axlis o e co € prost
nnaserpersts e ﬂpprmﬂabe (2rBrdfitbalcorep(®) istides oh ¢hé nelined surfaces (33,

forward-inclined positign A, s .ynder gone ati_on ,
340tad ths Binerigoe §52h ot (e eoien e or dianginesh Slrdces 3,
quoward the rear. During this forward fl exural

novenent, the upper face (21) of the core (2) slides

on the inclined surfaces (33', 34') and the |ower
Theentizgtabiace (681 of the(am €12) dleforors shasitaallpowdhe displacement

rf 44' Th t t al
of e Fei5iveliigid g0, (2 e ofiFiRctp BRbSted et fSrog aiifion is
fi{ctioReofithé dekibAlty of the Fhafériat uséd f@ﬂﬂ1e0|fnhéf éaﬁﬁg qeROHRIgreater
resi stance force which is a function of
the edisplacementfof iee nearer (A, theewreatert the |fﬂli¢6r opRoseg to this

greater the displacenent of the core (2),
d&macg}@é;qter the force opposed to this

By virtue of the flexibility of the outer casing (8), the plates (3, 4) move away from
one another at the rear of the prosthesis and move toward one another at the
front, in the vertical direction. Fig. 13 shows the deformation of the outer casing

(6) during this same movement of forward flexion.

In a variant shown in Figs. 14 and 15, the upper plate (3) or the lower plate (4),
and preferably both the upper plate (3) and lower plate (4), has/have an annular
cavity (35, 45) adjacent to the outer face (32, 42).

This annular cavity (35, 45), which is substantially rectangular, is designed to

cooperate with the centripetal flange (63, 63’) of the outer casing (6).

In a variant shown in Figs. 16 to 19, the core (2) has a substantially straight

parallelepiped shape. The upper wall (21) and lower wall (22) are therefore
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di spl acenent. By virtue of the flexibility of the
outer casing (6), the plates (3, 4) nove away from 20
one another at the rear of th 3prost hesi s and nove
toward one another at the front, in the vertical

SSRARED e B 4l B R VAR BLp bl 4 e o

fHeanaiarel ievertheldsantbupién in Figs. 14 and 15, the
upper plate (3) or the Iovver pl ate (4), and

referably both the upper plate and | ower plate
(nfis Ytk de care s nagre f lt&%mqrym(tbs bagiyvesPRcant
to the outer face (32, 42). This annular cavity (35,

ﬁ'\52hls Wakght | theS it 6199{93p&Htﬁé3|s I% ég§s°' é%é"i?%?t of the

cooperdte wth the cenrlpeta ange
pﬂmetfmsi%acmdmggo ti6e basic eersiani Bt is bewusen dirigg fom&rd flexion,
as a SUESta |y strai

%’gﬁégv@fig&'égig &é}ﬁ% IS FiReSIgppean |sp|a@§men5rgj%tgv@[re (2) in the
Rkt céﬁﬁ% (5 %sﬁ%ﬁ{eeéé’geem]tﬁe b%%PﬁJéi‘ﬁl hatf. ¥id! 01r2) Z?Iﬁ‘é %ean axis of
and do n exhi edges

I't any curvature; however,
the caliranviamhichahas lpeseed frome the ventmaﬂ@bsnicm tdwthe forward-inclined

RS b nP Sraeidbrie fasehuAMaioly & ftisuplf fesbct Bthe vertical,
flexibility of the prosthesis is |less than that of the

Ih PyasdmesiowrfkCPigdi 20 té 25! BE|d8E bhe VRh&H fabe (§h| 1) I%spectlvely
because, during forward flexion, as shown in

afraaié uppenplate dR) andiitlowes plaie daxhas & prajectionr @%( ztp) which is

b
ikl Sor (AR ) Bnbilepitie od el thd Hifef e botom
surface (385 4st>$ ¢lak firirem fabe (8¢ 4ipof troplate @ndt oridrited toward the
forward-inclined position A' has undergone

ingide of the Prosthasis.a rotation with respect to the
vertical. 10 In a variant shown in Figs. 20 to 25, at

It glgczl}ild;tflé;{lgfé?jghagﬁﬁ gr% %g’%@?&orﬁé@ﬁﬁ%% Hﬁiﬁé fg%wﬁ@ flvo variants:
the ajpeiant imnwkigh thd innertfacés of thef pllatesdarfeoﬁlatea(m‘rtﬂeevdﬁam in which
em spher 0S t| oned,_j.n the entr he bottom
E Wi%ecerﬁ%ﬁga SUGHS Br % iner ok ol tBe Pates 29¢ ramed toward the
and oriented toward the inside of the
pr o t hesi S.

Moreover, in this variant, said core (2) comprises, respectively on its upper face
(21) and/or lower face (22), two grooves (23/23’, 24/24’) which are oriented in two
perpendicular directions and are designed to cooperate respectively with the
projection (30, 40). These grooves have in cross section a semicircular shape
with a radius which is essentially identical to the radius of the hemispherical

shape of the projection (30, 40).

Said grooves (23/23’, 24/24’) are oriented in the same directions as the favored
directions of flexibility of the inner casing (5), that is to say on the one hand in the
direction of left/right lateral inclination in respect of the grooves (23, 24) and on
the other hand in the direction of flexion/extension in respect of the grooves (23,
24",



10

15

20

25

15 It should be noted that this variant is conpatible

with the follow ng two varian{s the variant in which

the inner faces of the plates are flat and the variant

in which the outer centrifugal edges of the inner

% e c ;
TSP Ik 6633 SebABSH BUREA L P g Bl Phmituce for

e@d'pméramlcynaﬁon drsflexigréextension movdraént. and/ or | ower
face (22), two grooves (23123', 24124') which are

ﬁé%%&tﬁggpfttﬁe&se%? e?&}%&b?\&lﬁ: rﬁ%,%h%”%q@”sda? rthe radius of the
PAMVRESd SBicRuIdtBhapE &R K BBM?;Z 5 r@ ofinfer \,ﬁé&ﬁm respectively

sectlonasemmrcq r shape di us
efsttenMoaglropviesle(BBJ 23) ondheh.mpeadacs (2f) arckof the grooves (24, 24°)

S B 60 (03B ) B4 e n
fé‘vb?ébt leélﬁloﬁ%Frﬁéd fo?‘fﬁ’é @Pom/é'srs%rttlhe FeorRthik 'p%ﬁ'lt I kritésection.

of the 1 nner casing (5) IS td say on the one
hand in the dlrectlon of Ieft/r ht | at eral

Ngelinrhisi ariant, thesams (93, 9SSy rasy each(foan 2 whaleydhahis to say

HAEEL Ber 438l ) Bl P Bafls, et U e, S8 3R e seen i
Fig. 2ech groove is adapted as a function of the desired

anplitude for each lateral inclination or

f | exi on/ ext ensi on novenent. The ends of the grooves,
Hhe hogzarial cipss share Qitberinpel sasiagd: () igddrggmaintaingd by the

‘%rmrgr&ﬁ oSELY; ﬁdﬂ g@yl ar shape and the point (25, 26)

ersection pectively 5 of the two grooves
(23, 23') on the upper face (21) and of the grooves
If 1 poggible thattriad dlother afras day2 XZhei same Sleyitilityt Bonlekample, it is

SRSl 358 P BBk gl W premore e
tRh The Rt bﬂh%@f‘éth@ht afthS®5) ”TME %hﬁ%&%“l& of ife BFdhesis is
(53, 54, 55, 56) each forma vvho e, 'S o say

greatert hne termer ot diexiay/xpnsions mavements othanpam t termshef lateral
fau as _can be seen in 10 Fig. 20. The

'ﬂ@ﬂa%ﬂtné? VRIPSS- shape of the inner casing (5) is thus

mai nt ai ned by the

It is also possible to imagine that the inner casing (5) and the outer casing (6)

form a single part, which may optionally have non-uniform intrinsic

characteristics.

In a variant shown in Figs. 26 to 29, said upper plate (3) and/or lower plate (4)
has/have a fixing rail (36, 46) on its/their outer face(s) (32, 42).

This fixing rail is oriented substantially in the sagittal flexion/extension direction. It
consists of a longitudinal bridge which is connected to the outer face (32, 42) of
the plate (3, 4) by at least one pillar (39, 49) and preferably three pillars (39, 49).
A clearance is left between each pillar in order to allow the passage of a fixing

means (7, 8).

Preferably, each upper (7) and lower (8) fixing means consists of an intersomatic

cage of the type disclosed in French patent application No. FR 02/01654,
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peri pheral outer casing (6). It is possible that not
all the arns have the sane flexibility. For exanple,
it is possible to provide a tear arm (54) and a front
arm (56) which are nore flexible 15 than the left arm

sobrRRd, &' Rt ied? spabt, Beirhy (B2 Rtttk 71, &0
SEviposed of thedicall turhs Whictfaré aiotrjainedi x¢dliynabd @omprising, at one
m)vemsnts It is also possible to inagine that the

PHALSNG AITRPING QRS- t he outer casing (6) forma
single part, which may optl onal |y have non-uniform

t i . . j .
'Eﬂé "ubﬁgi (:7t) a%g IG@@;?@ ]ﬁ)% é\q?'rs th[]? gr}ékg] |Eﬁ§%3lﬁ%\j\'l‘gﬁ)é fespectively
t;blleaplateél(‘,B 4imsthe mwerlwnglandlgwde:ilying Béne wal)ls ofithe spinal column.

its/their outer face(s) (32, 42). This fixing rail is

nt ed bst t
Phe TRIRAL SPERk T Bereefteh By R3%iigi it o the gre hand into the
\Pé?fébréé' ‘é‘nﬂfﬁn t‘%' d?lﬁér H\éh& lhtd) ﬁ\é@l@ﬁﬁaﬂc%g Iéﬁ’ befee iRl pillars of the

face (3 the plate (3, 4) by at |east one
maill | ar (39 49) and preferably three pillars (39, 49).
A clearance is |left between each pillar in order to

B, &7 Yot AR o bl ob) 1 kp. TBRE I hyerituel, protpgs () is

ahapitagsously fimiedt &F @ 1Bdres (2089210 hé‘hﬁgtgf@@ves in the shape of
di scl osed in French patent éﬁl I cati on No.

GORRsESR as 1 Corlghfie analgmicalatitectionsiol | ow space
delimted by a helical structure (71, 81) conposed of

IRShiC Bhridrit! ﬂ% YHHer ey th%é” nﬁ)ﬂ'gﬂﬁfdlﬁlai L membrane (500)

conpri sing one axlita ng neans
wlmphrex(e‘ijdmola Ihoedan E&Bnd smasgorfeaniwbmaantmkwmdw are designed

ossible to fix respectivel the plates (3, 4) to
tBH@"%V%F?%Her?&"%lbféaﬂfﬁﬁ%ﬁels)ﬂ%é: %%He wal | s of the spinal
colum. The helical spiral may be inserted by

IR ra8t B8 abboMshéksCaRd BN akial @ohipPessi&h Hplr ﬁ%nﬂﬂgnér(SOO) of

the other hand into the clearances | eft between t
gaiid Inmes casing{B) isrraatle of a flexible polymer.

The upper and lower plates (3, 4) respectively comprise a through-hole (310,
410). Advantageously, the through-hole (310, 410) is extended by a threaded
tubular zone (300, 400) so as to allow a contact element (7, 8) to be screwed
onto each of said plates (3, 4). These contact elements (7, 8) are designed to be

brought into contact respectively with the overlying and underlying vertebrae.

The opening on either side of the plates (3, 4) thus allows the injection of a fluid
into the two cavities of the inner casing (5). Advantageously, the fluid injected
into each of the cavities of the inner casing (5) respectively through each of said
plates (3, 4) forms the two cores (200, 210) of the intervertebral prosthesis (1).

In order to hold the elements forming the intervertebral prosthesis (1), namely the
two cores (200, 210), the inner casing (5), the outer casing (6) and the upper and
lower plates (3, 4), while maintaining the shock absorption properties of said

intervertebral prosthesis (1), said elements are advantageously overmolded with



In a variant shown in Figs. 30 to 33, the
intervertebral prosthesis (1) |s 10 advant ageously
formed of two cores (200, 210} havi ng grooves in the
shape of crosses so as to confer the anatom ca
i )
o eRfthe BB (DL B Il bonthbalbRRHs SA7LARMSI oG ne plates
(3 L. nedlan plane so as to formtwo cavities which are
designed to receive respectively said cores (200,

In o bsorb shocks and al so axia

fﬁﬁﬂ%%r?io s dercrihedabaNe b8y orexiinia. Rulib<uadergtood that
Féﬁsdﬁﬂgﬂlléﬂ i thé &t mé?y RAplEARInt difksrenPRAFiaARdof e nvention

pl ate , respectivel’y conprise a through-hole
wishout depmblng ix@vaalemesmfyhe patenthr ough- hol e (310,
410) is extended by a threaded tubular zone (300,
400) so as to allow a contact elenment (7, 8) to be
screwed 20 onto each of said plates (3, 4). These
contact elenments (7, 8) are designed to be brought
into contact respectively with the overlying and
underlying vertebrae. The opening on either side of
the plates (3, 4) thus allows the injection of a fluid
into the two cavities of the inner casing (5).
Advant ageously, the fluid injected into each of the
cavities of the inner casing (5) respectively through
each of said 25 plates (3, 4) fornms the two cores
(200, 210) of the intervertebral prosthesis (1). In
order to hold the elenents formng the intervertebra
prosthesis (1), nanely the two cores (200, 210), the
i nner casing (5), the outer casing (6) and the upper
and |ower plates (3, 4), while maintaining the shock
absorption properties of said intervertebral
prosthesis (1), said elenents are advant ageously
overnolded with 16 a flexible elastonmer (9) before
the contact elenents are screwed onto the plates (3,
4). The invention is described above by way of
exanple. It will be understood that the person
skilled in the art may inplenment different variants of
the invention 5 wthout departing fromthe scope of
t he patent.
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17 CLAIMS 1. An intervertebral prosthesis (1) of the
type fornmed at | east of one core (2) which is

positi oned between an upper p@%te (3) and a | ower
plate (4), said 5 prosthesis furthernore conprising
éLAyﬁgst one outer casing (6), characterized in that
Sald plates (3, 4) respectively conprise inner faces
(31, 41) which permit a novenent of the core (2)
inside said prosthesis, and in that said core (2) is
surrounded laterally by a flexible inner casing (5),

T4 exi AR IHiEp/eT BhEA SRR PRI o B Bipa GEmPR oot ang core (2
WRicAYis Ea@sﬂbh?‘d‘tlf‘éiwﬁﬁﬁpé’ﬁ‘q{%@rg@big é@) ahB€a Igweir rrp]>I:aLte (4), said

Intervertebral prosthesis I'med in cla , _ _
presthesisfurthedmore comprisingi at leasteone astengasig (63, characterized in

D Bhlipis LSS0 SoBhsRi Rk 56b4 G114 g porm
mbvefRht o‘PﬁﬁeidH?féf()zﬁ 368§1dé Faid PrdsthBSRE HndV Rl thRfsatdicdre (2) is
upper 15 plate (3) and/or lower plate (4 and

guTedunceil kateraly byoa ifiewible innssscasti (5)1)saist innee ogisingetd) having
falprr e apetias SRS, el BleunPy Spa.PRE dUTRE} Gho being
SricHte® perperdicilangs, characterized in that said
gui ding nmeans are oriented in two perpendicul ar

directions and preferably in the sane directions as . )
2-he fHinaNvertebeali RIrsthesis (Bxapidaimegdoin ¢lgien 12 ¢hargrierized in

j . The 1 ertebral prosthesis (1) as
tﬁ?gléér‘rg(?h?nr%ﬂ%éﬂq‘r{@ 'éo{r%)gws'm 4, characterized in that

sai d gui ding neans consist of inclined surfaces (33,
33", e intbsverietrake prostbesisdgts asf cidimeld @ eclainh dntoedclaim 2,
0

BT 5 i ko v o 51 L 0 lspEB5AY 5 i upper
%@L@Z I""?‘J@i’%"“@%ﬁ‘ﬂggg? %f,{egé’ﬂﬂ?g{ 846 ifri tadebl(a tHih) of the

piatesd3( 4), haathaxepneqnrstor guiding thelGisplacdment phaaidsaire (2).
core (2) furthernore conprises, respectively on its

APPerr AR (8o Yr85thaQite 1)’ 4 §iif@Y in claim 3, characterized in
that said guiding means are oriented in two perpendicular directions and
preferably in the same directions as the favored directions of flexibility of the

inner casing (5).

5. The intervertebral prosthesis (1) as claimed in claim 3 or claim 4,
characterized in that said guiding means consist of inclined surfaces (33, 33’, 44,

44", the outer edges of which are oriented toward the core (2).

6. The intervertebral prosthesis (1) as claimed in any one of claims 1 to 5,
characterized in that at least one inner face (31, 41) respectively of said upper
plate (3) and/or lower plate (4) has a projection (30, 40) and in that said core (2)
furthermore comprises, respectively on its upper face (21) and/or lower face (22),
two grooves (23/23’, 24/24’) which are oriented in two perpendicular directions.
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two grooves (23/23', 24/24') which are oriented in two
perpendi cul ar directions. 18 7. The intervertebral

prosthesis (1) as clainmed in X aim6, characterized in
that said grooves (23/23', 24/24') are oriented in the

I eX| q fn(é Pt%PWj éfﬁg@ﬁgﬁ%gﬁ% %’5 %tl Tﬁg% 6, characterized in

that %b}debhﬁﬁlfe@g 2/2Ft DA A) Gld cﬁﬁenfécﬁ'lﬁfﬁﬁelsfan@é aditdclioRs as the
or or 7 characterized in that at |east one

famr@d dirpsions of flexdbilityeafithe innasioasing i d upper pl ate
(3) and/or lower plate (4), and preferably the two
't 6" ifeyeribordl roBihesll ()P b8 laimtelt i biai ™ P2 of 6 or 7,

charactgrizewe irothat | atileastlone irther fab@r(attM)l m@ectwetljnaif sald upper

a| d cor 2) has a substantially parallelep
S/é@wqrhelam@r 564 PaplpiAbly R v Ine? (56531, 41) of the

ne of clainms 1 to 9, characterized in
%1 u%p%gﬂ%ace (21) and |l ower face (22) of said
core (2) are rounded, preferably in the favored
i reérﬂ'leoimiaemértélbnakipbd)é,thegisc(ﬂ) keclainrest incasy roge( &) claims 1 to 8,

chajpdnEza inahd Fad Fore B0 ¢ pipSebw R/ GePpae Saps
core (2) has rounded edges. 15 12. The intervertebral

1, ostrin@Sinter(dnteiial pradtABsls i(M) QQYCIé’iPr%dOfn Qh%'d'r‘i’é df &18ims 1 to 9,
11, characterized in that, said core

charadenizestin thebthe uppesfage (2hhand t;mrrfgce (8%) ogaald core (2) are

oo, FRREPblY T evofeel RS B rERBLPEr hednaciBing (5).

55, 56) which are oriented perpendicularly. 13. The

nt eMherihtevartelrabpidstisesis (1) asislairhad i\ dnyrored af dakds 1 to 10,
characterized in_ 20 that said arns (53, 54, 55, 56)

chatacteriard ia thel 2id seje (dihas repered 8AO8St he upper face
(51) and | ower face (52) of said inner casing (5). 14.

1“2'he rl'ﬂb‘?ﬁfé‘?\yérgéﬁrél Rﬂfsﬂ'?és@? dé |rﬁ§d Gh %Hg‘afqlé Bf EI'aﬁh§n1 to 11,

12 or claim aracter| entripetal
cﬁatﬂer{&@)mdﬁa’s siaitl aores(2) 3@ind durrébndesb Jatenadly by an inner casing

) aiﬁfﬁan? n@%wg? &?)-ew%? hﬁcgﬁh‘éﬁm %%%p@orl ! Osﬁgp?éc’ bfa Grdssormed by

four horizontal arms (53, 54, 55, 56) which are oriented perpendicularly.

13.  The intervertebral prosthesis (1) as claimed in claim 12, characterized in
that said arms (63, 54, 55, 56) each have a hole (57) which opens onto the upper
face (61) and lower face (52) of said inner casing (5).

14. The intervertebral prosthesis (1) as claimed in claim 12 or claim 13,
characterized in that the centripetal faces (58) of said arms (53, 54, 65, 56) are

straight.

15.  The intervertebral prosthesis (1) as claimed in any one of claims 12 to 14,
characterized in that the centrifugal faces (59) of said arms (63, 54, 55, 56) are

rounded and in that the centripetal faces of the outer casing (6) are rounded.
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characterized in that the centrifugal faces (59) of
said arnms (53, 54, 55, 56) are rounded and in that
the centripetal faces of the bluter casi ng (6) are
rounded. 19 16 The intervertebral prosthesis (1) as

f6 2l rFf':i-fle Inrt‘e r[e? p?éstﬁe@s?g &% a‘?mea 'in aﬁp%n%cﬁtizgléiﬁ%dm to 15,

In th Sal casi n I nner

oitdradtefized deﬁh@ rsetﬂ otiter kasidgt(Be hb@rnrze:rrftnal (64) whidhbare designed

54, 55, 56) of the inner cas %
tpmmv@h%mtalpﬁrm@@sﬁé %i)563§ ém%lrmﬂ caﬁmsr(;) one of

clains 1 to 14, SCharacterlzedlnthat t he i nner

£RST Nehd PredBrebfd pRAESiSRT] B8 il Snéfbf cPiifs 1 to 14,

pi ece. . The 1 nt verte prosthesis
cHanactedzed irmtlyatahe lnﬁelcbasmg (.’n) aod e outeacasmgr(B)z ace made in
in that said outer casing (6) has cutouts on its upper

QM P'®E81) and/or lower wall (62) for the passage of

the outer faces (32, 42) respectively of 10 the upper

18.at qH@%t&Qan@ﬁwbr&tﬁéﬁs (4 as EhimEQeini Hyeone of efiimb 1 to 17,

prosthesis (1 laimed in claim 18, characterized

gharactpezed an d aﬂppeud puter casily (dhas cutaws a dseupper wall (61)

i YR 2 15, i Hodshabidtthe Sele RS U5, 42) fectively of

tag dipper platdved) avl lowed ]até ectively has/have a
ceﬁ?rl pet al f)l ange (63, ))O which is 15 desi gned to

cooperate with said annul ar cavity (35, 4b).

foht ot tné%wartelarracbﬂwébees @ a&sclemﬁ%ﬁucﬁaﬂn 48, chRcgrized in

tg%lg% (\%&e‘?r%%e (:ﬁsower pl at e%‘%n«é are eee(ﬂll%ﬂ?\hlaélcavﬂy (35,

4B eadjaeatt torthe bowter faces(3%;42) d4rig irathat| seidregbpen weally(61) and/or

G5l (0 [esPesivelb hasiiave @ 2eatPefalniandm (8 63) which is

of(ég ’n%% Zt)o_%%gg_er te Wwifh sé}&)anﬂma'rkap.w% syt er face(s)

e I ntervertebra sis (1) as
clainmed in any one of clains 1 to_21 _ Characteri zed
20n t Mhe interventebral prosthesisnt) as spimediin@nyeenss of zlairgs 1 to 19,

o Bl ARG pHBh b G BB B Lok S s
as claimed in any one of the preceding
21.  The intervertebral prosthesis (1) as claimed in any one of claims 1 to 20,

characterized in that said upper plate (3) and/or lower plate (4) has/have a fixing
rail (36, 46) on its/their outer face(s) (32, 42).

22. The intervertebral prosthesis (1) as claimed in any one of claims 1 to 21,
characterized in that it furthermore comprising fixing means (7, 8) for fixing

respectively the upper plate (3) and/or lower plate (4).

23. The intervertebral prosthesis (1) as claimed in any one of the preceding

claims, characterized in that it is formed of two cores (200, 210).

24. The intervertebral prosthesis (1) as claimed in claim 23, characterized in
that the inner casing (5) has a longitudinal median membrane (500) which

separates the two cores (200, 210).
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25 clainms, characterized in that it is formed of two
cores (200, 210). 24. The intervertebral prosthesis
(1) as clained in claim23, characterized in that the
i nner casing (5) has a Iongltudlnal medi an nenbr ane
OO) c 1
32 OIS e FRBRITERENE (1 8afsd 1 CqITa chfacterized in
thlahthe mémhbrane amaarofzsatd inner td!lsltlg (Beis rﬂelxﬂuie\ne (500) of
said inner casing (5) is flexible. 26. The

t t ebr al th | d
e o LG reBral Hrasthenis, i b pBReT i e S of B Breceding
aamqsafchtarb&:t@rhz'aoem thadt atibaStBRY 6608 FHafeB (38 corhphsdsa through-
(310, 410) to allow the passage of a fluid into said
hole €81Q 2 Ohgo eligw the pageage of 2 fluidrintebsaid inasseasing (9).

(1) as clainmed in claim26, characterized in that the

Hinor e Dneltdhin ehdeheb it e ot if iR Waracterzed in

thap ey éreughihole 310m4‘m‘fa§teﬁdt$’ndélf Bgcethrzated alibalar zone (300,
contact el enent 8) which is designed to be brought

4Q8) ovieishtis designen T@n@qneratfthﬂh@ cenplasreptanythre zone of a
ST O RS e 643t B g one o
the aettebries (1) formed of said cores (2, 200, 210),

the inner casing (5), the outer casing (6) and the
a flexible

2.2 el iterybrioBral raslRasis 1 He i med stk e of e peeceding
d‘lé}ﬁismifﬂakébt d’ﬁ?tﬁ’ét dd1§ 6%@%?3”@!? ﬁhgggsof sa|si cores (2, 200,

aracteri z In that sald core(s)
A19) dhe isner ehsimg (5)gthiedouter casing (6) and the plates (3, 4) is overmolded

with a flexible elastomer.

29. The intervertebral prosthesis (1) as claimed in any one of the preceding
claims, characterized in that said core(s) (2, 200, 210) is/are solid or liquid.



