; PQe3e>; , (T6HT)/, . , 1903/ English translation of the International
Patent Application as originally filed | NTERVERTEBRAL DI SK PROSTHESI S OR
NUCLEUS REPLACEMENT PROSTHESI S The present invention relates to an
intervertebral disk prosthesis or nucleus replacenent pros i med in
the preanble of claim1. A substantial 1nurrber of such int e’mmﬁ'«@m@@ﬂm’ml sk
prostheses is already known in the state of the art, said prostne
however 1903/ bei ng prefabricated and requiring inplantation in "PRé"
prefabricated, conparatively bulky state into the intervertebral space. The
above cghadnstabieod oﬁtﬁ@Ixﬁéﬁmaiiéna'i‘?ﬁt%ht\’Aﬁéﬁcﬁgoﬁ_95%Qﬁaﬂ%&ﬂ%ﬁ'e background of
the present 1tnvention, but 1t does nof ITnply that said cited state of the
art was in fact published or known to the public at the tine of this
application or its priority. The objective of the present invention is to
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The objective of the present invention is to create an intervertebral disk prosthesis or
nucleus replacement prosthesis allowing implantation in a comparatively dimensionally
compacted stated into the intervertebral space and, after being filled with a curable,
flowable substance, to be solidified by a curing procedure.

The present invention solves the above problem using an intervertebral disk
prosthesis comprising the features of claim 1.

The still empty pouch of the intervertebral disk prosthesis is easily inserted in its
collapsed state into the intervertebral space and then may be filled by means of a syringe
and an appropriate cannula with a flowable mixture of monomers. The pouch (or balloon)
may be fitted with a special surface and/or thickness and/or a special material such as
polycarbonate urethane (PCU) or a polycarbonate so it shall make contact by its appropriate

sides with the upper plates of the adjacent vertebras.
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polymeri zabl e m xture of nononmers to such an extent that the intervertebral
' di sk height shall once again be the propriate anatom cal _j.nit| i ght.

In this procedure, the said materi al azomay be introduced int Bbf’ﬁ%'bﬁh%;cbﬁ at an
excess pressure of |less than 3 atnospheres, preferably no nore than 1.1
at nosphere. However said material also may be introduced into the pouch in
t he absence of substantial excess pressure when the affected vertebras are
kept spaced @fiardesigaioffgrsathpraavantayes thap trengomisct sbifadedsatfrihé fgo appergritegui de
(for instance an optical fiber cable) into the pouch, i.e. into its
aper t ur @artildye Ryey)Nef theahdpcemtt esrtebras | Ishiait reatdilv eptimarayoridtions  of sliding,
phot o- pol yneri zed using blue light (for instance of 340 nm wavel ength). As
r egar dsbiacprasatibilig) gty eteohtthe Mvalved eHOLiBRS (rotaticrs -dxtemsiongflekdn)r esult in a
hydrogel . Such a result offers the advantage that in the event of stress on
the body, thByhyslesiggl approprigteepiassuadation, WaRs gasich nmale be asikedofwithheéndody
at rest, it may absorb water. In this manner a danping effect is attained,
f ur t her palyraeiiza®lcpomairgi dfi hgndrers s tsuick dnhextértt ehatethe efteplertdbrak disk Helight
initial height. In a another preferred enbodi nrent of the present invention,
t he poustalli encdoaddire be thé lapgroprigtet draatericalbiniial féighabIrethigpice@lire C thet &didi Ng
nononer s, conononers, honopol yners, oligonmers or mxtures thereof is
i nt r odusatkribetr@e es #ittbduved Watbl the @duch ratsan texebssvpredsurdieofciess ethanf3t he
intervertebral disk prosthesis is hollow The freely selectable size of
sai d castniogphéresvisefecahiy homate hantiroatmakpherpl ant flexibility. In yet
anot her enbodi nent node of the present invention, the pouch is chemcally
i dentical w HboweWwe said aldteral fdlsomaly eberhitreduedd into tanpeddsin thie abseassllof of
which said latter material may conbine with the pouch material. 3
PCT/ CHOdubs@hfifl0 eksess pressute rwiemmbtidi affedtedrodetebiast fre keptespacedh, apakteugingic h
consists of a nenory effect substance, as a result of which it assunes the
geonet r agproprigte inyplevientss| y stored at body tenperature. In yet another
enbodi nent node of the invention, the curable, flowable material contains a
pol yer i zat i By insattimlgyeslighh igdidpr(far énstdricg am qyicyinfiber zable pintcatheqloatiatier intd n yet
anot her preferred enbodi nent of the invention, the curable, flowable
mat er i aits apertuae nthegpqiymadrizablei matetialr illugiratively atdyybe phaidipohinserized arsirigi Iige
photo-initiator, where said photoinitiator preferably absorbs light in the
340 t o Hghd (foninstange of J4tenmivadvelengthi).i Ak segardy atpeecnk osgriontee sokitiokes, pplyafeer abl y
an acyl phosphi ne oxi de. The phospi ne oxi de may be copol ynerized with
di met hytrass-imidmg mhay rdduitén & ihgdogelol ymeri zati on offers the advant age over
aut o- pol yneri zati on that higher heat dissipation that m ght destroy the
pr ot ei n nol eButte anteslilt rfferst tieeaglantage fiat @oter evenlti gfhdtregsiahether badli, ahé ng
the blue light into the balloon nay be handl ed free of danger. The
f r equenbydrogel nay rateace waterbWherehs ghthei casaaif #ie bodymay rds¢, ismby @mbsabywdigr.
controlling the Iight source. The nononers, conononers, honopol yners,
ol i gonelnsthis nmancedraeslamping effect do ratiRinedd funtherinerec thealpbssibility dnatestorergher i al |
may be appropriately selected fromthe group of (a) pol yethylene glycols,
pr ef er ainteyvertsbyal disklte ite iniflay beiphtdi acr yl dhes; another Nerefamgld epbodimedbéshe and
(c) vinyls, preferably vinyl alcohols; and (d) styrenes. The pol yners
pr epar epreséntrieventiomthe @ovetr isatbublet Watedranik theagwgatile, flowablgameiterialhgantaining
el asticities.

monomers, comonomers, homopolymers, oligomers or mixtures thereof is introduced

between said two walls, as a result of which the center of the intervertebral disk prosthesis is
hollow. The freely selectable size of said cavity allows additional control of Implant flexibility.

In yet another embodiment mode of the present invention, the pouch is chemically
identical with the curable, flowable material it contains, as a result of which said latter

material may combine with the pouch material.



* Advant ageously the curable flowable material contains 30 to 160 % by w,
" preferably 40 to 90 % by w water. A proportion of 45 to SEC%C??&)%?QWMH
€ po

is especially appropriate. By determ ning how nuch water t yneri zed
material -- especially when it is a hydrogel -subsequently shall absorb --
the swelling factor --, the additional traction on the spine segnent also

may be controll ed. 4 PCT/ CHO1 /00700 A nethod for manufacturing the

i ntervert ebr ml adustherpprosddirasntsmode ot thee Inventiopl, dee pendh poratEtd e asmemohddes
the follow ng steps: (a) inplanting a bio-conpatible pouch into the

i nt er veeffedbsabstspee; @s retesele of which didassames the geerhetis, shape previcusiyustored z
curabl e, flowable material containing nononers, conononers, oligoners or

m Xt ur esodytemperfaturasi de t he i npl anted, bi o-conpati bl e pouch, the filled
pouch renai ning centered in the intervertebral space, and (c) curing in
situ the curbbyet)ardtivaradrheodimertr mabdeial théényentiom. thencuratge v iowatlie omatedalt he
nmet hod of the present invention, the pouch may be inflated with air between
st eps (edntainsla(po)ymeBizationasadalgdt antl ipsefenablyianpolangridatiac acamigratohe tracti ve
capacity of the spine segnent may be checked. In a further variation of the
met hod of t hin yetesethier prefardd embodiimenfpofutbé imeptidre the clratlewfibwakie materda)
contrast neans. Said contrast neans nakes visible the pouch in the spine
segnent cintaine anshotd-indiatar nprgteray aaadieals-géheratifig photodnitidtbowheee sdid pkotor t he
proper pouch position. The said material may be cured by

aut o- poinitistari preferaity ebsdolys pglutio-the 13¢0do 1428t nro mrange. e fTae gihloto-ingiatoy maysbél e or
ultraviolet light. The invention and further inplenmentations of it are

el uci daplaspbimeownxidy, mesfarmblyl aseaeyipiosphihesoxidg.i v&henploatipinenoxiedemywhe ch
are shown in partly schematic manner. Fig. 1 is a longitudinal section of
an i nt ecopalynedrizat withslimpthglatityesiide.i Bhiledightpblyreerwdian oifersdb¢ adentagecoveebr as
whil e the pouch is being filled with a curable and flowable material; Fig.
2 i s a aungiotyntrizatiors dwt ihigheoheatldissipatien thet méght alestdoysthe pratsinlrealesulefwiFi g. 1
when the flowable material is curing; Fig. 3 is a longitudinal section of a
doubl e- netl fake mlanev Mdredvesla tightkgyideo Ftadégding ;the blue light into the balloon may be

handled free of danger. The frequency and duration of blue light irradiation may be set
merely by controlling the light source.

The monomers, comonomers, homopolymers, oligomers or mixtures that are
contained in the curable, flowable material, may be appropriately selected from the group of

(a) polyethylene glycols, preferably polyethylene glycol diacrylates;

(b) N-vinyl pyrrolidones; and

(c) vinyls, preferably vinyl alcohols; and

(d) styrenes.

The polymers prepared thereby may be varied within wide ranges as regards their
elasticities.

Advantageously the curable flowable material contains 30 to 160 % by wt, preferably
40 to 90 % by wt water. A proportion of 45 to 55 % by wt water is especially appropriate. By
determining how much water the polymerized material -- especially when it is a hydrogel --
subsequently shall absorb -- the swelling factor --, the additional traction on the spine

segment also may be controlled.



Fig..4 is a longitudinal section of the filling valve of the intervertebral
" di sk prosthesis; and 5 PCT/CHO1 {004700 Fig. 5 is a longi bB?)C'F—@H/O@fO%“ on
of. an intervertebral disk prosthesis conprising external surfaces of
different thicknesses. Fig. 1 shows the intervertebral disk prosthesis in
the formof a nucleus replacenent prosthesis in the state wherein the
bi oconpati bl e pouch 1 already has been inplanted in the intervertebral
space 10 of Awoetholj faoc eranufaeturiab tissinfetyvertebral sk inestisests ort nuckeub eépigedmdnt ed
t hrough the valve 15 and the cannula 16 with a curable, flowable nmaterial 2
in the pasthesit iaclhyel thgddlioating dteps:nsi de of the inpl anted bi oconpati bl e
pouch 1 in the direction of the arrows 17. The filled pouch 1 renains
centered in (de iinpantiegtaebivalonpatisie pblckairdo thesintereaytebre tspadebétween pwer
pl ates 13, 14 of the adjacent vertebras 11, 12. Fig. 2 shows how t he
mat er i ahdjacentpéetirasl i n t he bi oconpatible pouch 1 is cured by
phot o- pol yneri zation by inserting a |light guide 18 through the cannula 16
into said po(h. mRtrodadiad apurgbbs dlotviablemabierialadonBaiiog hadnomeds, comonomers,
radi cal s-generating photo-initiator. The |light used for photo-initiation is
i ndi cat elijomers loe naxtumssthdr@ofiindidesthalitplanteal elo-cdrmmgatib@ sduehsthe filledipoluclon of
the intervertebral disk prosthesis wherein the pouch 1 is double-walled and
t he mat Emaihing cergteredtin delintedvdoiebratepadehend wo wal | s 3, 4, entailing a holl ow
center 5 of the intervertebral prosthesis. To allow filling with material 2
bot h the si n¢d)e- walifingas siethe causalild)dlodablielneatesdl lin therpoath.on of t he
intervertebral disk prosthesis, a special valve 15 shown in Fig. 4 is
provi ded. Sulstreniariatioryoftthe meltaddved tHbpresemtrimeation the pouchl mddobeinfibied21
hol ding a ball 23 braced by a spring 22 and acting as a check valve, and a
peri phewih aipbeteehestéps (a) and @).bBY ime2bs bf thiseprelyinarydactiony tBbtractiveal so acti ng

as a check valve. The central borehole 21 is used to fill the single-wall
var i ant cdpsciywof the spingsegrheattdagbe cheutetthe peri pheral variant 24 is used to
fill the double-wall variant (of Fig. 3). In the latter variant, the

central borehod furtbér vemiatione olithe dhdtliod oftthe dresentainvention Xhe pguahonay befilleteans.
Fig. 5 shows a further variant of the intervertebral disk prosthesis
wher ei nwithhen paay tcohtrasinmeasse sSaid kbstredt meant makes Waible the poucgiaitms spibdie upper
plates 13, 14 of the adjacent 6 PCT/CHO1 /00700 vertebras 11, 12 and are
made t hsegoeent bl ameank of aairhageoctryerérs dlicfieaturedaliowsas thechenwae propér pmath7 of
the pouch 1 consist of polycarbonate urethane (PCU) or of polycarbonate.
Sever al poditianst r ati ve enbodi nents of the present invention are discussed
bel ow. Exanple 1 45 g of pol yethyl ene glycol diacrylate (PEGDA) having a
mol ecul ar weilgdsaidfmat@tal eay be cured by auto-polymerization or by photo-polymerization,
preferably using visible or ultraviolet light.
The invention and further implementations of it are elucidated below by means of
several illustrative embodiment modes which are shown in partly schematic manner.
Fig. 1 is a longitudinal section of an intervertebral disk prosthesis implanted between
two adjacent vertebras while the pouch is being filled with a curable and flowable material;
Fig. 2 is a longitudinal section of the intervertebral disk prosthesis of Fig. 1 when the
flowable material is curing;
Fig. 3 is a longitudinal section of a double-wall intervertebral disk prosthesis;

Fig. 4 is a longitudinal section of the filling valve of the intervertebral disk prosthesis;

and



5 g of a copolymer of 2,6-dinmethyl-3-vinylbenzoyl phosphine oxide (DWBPO)
"and di nethyl acryl am de were dissolv in 50 g distilled

hydrogel was cured with blue |ight hgl ng a wavel engt h of W%Fig[ r'flr(r)ﬂ-}glr)l
intensity of 2 watt/cm 2. Exanple 2 40 g pol yet hyl ene gl ycol diacryl ate
(PEGDS) having a nol ecul ar weight of 700 and 5 g of a copol yner of 4-(VBPO
and di net hyl acrylam de were dissolved in 50 g distilled water. This
hydr ogel wasFigu.5ésiavergitudihalesetliqrhdf dndntengrtabrabsiek prstiebisa@ondpriting extenthl an
intensity of 2 watt/cm 2. Exanple 3 45 g pol yet hyl ene glycol diacrylate
( PEGDA) sintacen gf diffeehethidkaessesi ght of 750 and 5 g of a copol yner of
2,4,6-trimethyl benzoyl - phenyl - 4-vi nyl phenyl phosphi ne oxi de (TMBVPO and
di met hyl acr FlgafisHewswrednidnestebrabdisk prdsthegisdn #e folne df avatideys rEplageimgdr ogel
was cured with blue Iight having a wavel ength of 420 nm and an intensity of
2 wat t / prosthesis ifCthal dtdie whetshn Etdiiiodddib&tiblelpousdin 1ialreadyieas sdandinptingdd in the
prost hesis or nucl eus replacenent prosthesis conprising a bio-conpatible
pouch ( ihtgrvertabedl\space $0 oltwalddgaceht varebtas 1t 2 ahdwhe®in iMs sdingfiledahroagh
nononers, conononers, honopol ynmers, oligomers or mxtures thereof. 2.
| nt er vethisalahe! 15darekthp casiuie 46 sith s arablerdidwablechatenal L, in theafoan ok a ihgérdgeln t hat
the material (2) contains a photo-initiator, preferably a
r adi cal sttheiresidet ofitige jpdpddrded hiotorapatible Bouchntt iathveedirettioabf thie BkropsdFt Mdei s as
clainmed in claim2, characterized in that the photo-initiator absorbs |ight
pr ef er afilled pauch Hee@ddstcontéRl inthe integeertobral spaer eandciasts agdirskthertest hesi s as
clainmed in either of clains 2 and 3, characterized in that the
phot o- i npperglates 13 14 gf lesadjacent vertabeas pt,dl2er abl y an acyl phosphi ne oxi de. 5.
Intervertebral disk prosthesis as clained in claim4, characterized in that
t he phospi neFigxRdbows howpitd pateriaz2inpharited oh the blogbmpatidle poudhel is@ured by
Intervertebral disk prosthesis as clainmed in one of clains 1 through 5,
char act photegdlymerizatian byhesertmpatight, guien@tbroegh thencanmplal Yhietossaidbpowgbner s or
m xtures thereof are selected fromthe group of (a) polyethylene glycols,
pr ef er abbythptopurpedeythe medériat 8lcotidinsacragdicalsegene(aiihg Whotoripitiater. r The lkihihased and
(c) vinyls, preferably vinyl alcohols; and (d) styrenes.

for photo-initiation is indicated by the arrows 19 and is ultraviolet.

Fig. 3 shows a variation of the intervertebral disk prosthesis wherein the pouch 1 is
double-walled and the material 2 is introduced between the two walls 3, 4, entailing a hollow
center 5 of the intervertebral prosthesis.

To allow filling with material 2 both the single-wall as well as the double-wall variation
of the intervertebral disk prosthesis, a special valve 15 shown in Fig. 4 is provided.
Substantially this valve 15 comprises a central borehole 21 holding a ball 23 braced by a
spring 22 and acting as a check valve, and a peripheral borehole 24 with a ball 25 braced by
a spring 26 and also acting as a check valve. The central borehole 21 is used to fill the
single-wall variant (shown in Figs. 1 and 2), and the peripheral variant 24 is used to fill the
double-wall variant (of Fig. 3). In the latter variant, the central borehole 21 may be used to
introduce air or x-ray contrast means.

Fig. 5 shows a further variant of the intervertebral disk prosthesis wherein the pouch

1 comprises walls 6, 7 which shall rest against the upper plates 13, 14 of the adjacent



8 PCT/CHO1 100700 7. Intervertebral disk prosthesis as clained in one of
"clainms 1 through 6, characterized in that the material (2) E?MHB§7(@V
8. F terverte

wei ght 30 to 160 % water, preferably 40 to 90 % water. ral

di sk prosthesis as clainmed in one of clains 1 through 7, characterized in
that the material (2) contains a hydrogel. 9. Intervertebral disk
prosthesis as clainmed in one of clains 1 through 8, characterized in that

t he pouvdrtepias) 11,9 2dmdHre maak ltisicken tithri the watl zonésdlséwheré SAtiledst LRSI et ween
the two walls (3, 4) whereby the intervertebral disk prosthesis center (5)
i's hol | awd 7 dthelpaiueti ¥ ebhsistrdlpolftarsoinite SirdiRsnes(PTR) ) af psigedrbor@iie of clains 1
through 9, characterized in that the pouch (1 ) is made of a nenory-effect
subst ance wh8ewdrsl imaitretivioembodiinghis of §wipresent mvexiicrise\distussetitbeg@net ri c
shape at body tenperature. 11. Intervertebral disk prosthesis as clained in
one of clains 1 or fi through 10, characterized in that the material (2)
contains a polynerization catalyst and preferably additionally a

pol ynmer Examplem accel erator. 12. Intervertebral disk prosthesis as clained
in one of clains 1 through 11, characterized in that the pouch (1 ) is nade
of a subst and®gwiipolgethglend glycaialidcyylatd¢REGOA) havihy atrhalecttdraveigit of 300 andied i n
this pouch. 13. Intervertebral disk prosthesis as clainmed in one of clains
1 t hr ou§lg of &, copblgumeac b2, 6-akmethyi-3-Viagibersdoyi prsplihé sxifé (DM)/BPQ) @hd igméthy  upper
pl ates (13, 14) of the adjacent vertebras ( 11, 12), the pouch ( 1) is
made t haaklemidentveps dissaled in S0andistillied waiterp dlhjscaydbsyeiivas buret iwathebldigHr or

pol ycar bonat e. 9 PCT/CHO1 /00700 14. A method for manufacturing an

i nt er vehaiiy awadélskgthrod 420 ami shdam intensity afllswatéphdcenment prosthesis which is
characterized by the follow ng steps: (a) inplanting a bio-conpatible pouch
(1) in the intervertebral space (10) of two

Example 2

40 g polyethylene glycol diacrylate (PEGDS) having a molecular weight of 700 and 5
g of a copolymer of 4-(VBPO) and dimethyl acrylamide were dissolved in 50 g distilled water.
This hydrogel was cured with blue light having a wave length of 420 nm and an intensity of 2

watt/cm 2.

Example 3

45 g polyethylene glycol diacrylate (PEGDA) having a molecular weight of 750 and 5
g of a copolymer of 2,4,6-trimethylbenzoyl-phenyl-4-vinylphenyl phosphine oxide (TMBVPO)
and dimethyl acrylamide were dissolved in 50 g distilled water, This hydrogel was cured

with blue light having a wavelength of 420 nm and an intensity of 2 watt/cm 2.



adjracent vertebras (11, 12), (b) introducing a curable, flowable material
' (2) containing nononers, conononers, pligomers or mxtures L nsi de
t he i npl anted, bio-conpatible pouch (ﬁ ), the pouch (1) wﬁgE@-ﬁﬁ)}I‘Og}
remai ning centered in the intervertebral space (10); (c) curing in situ the
curable, flowable material (2) which is wthin the pouch (1 ). 15. Mt hod
as clainmed in claim 14, characterized in that the material (2) is cured by
phot o- pGLxHS i zati on, preferably using visible or ultraviolet light. 16.
Method as clained in either of clains 14 and 15, characterized in that the
pouch (1) is1infl Ahédemviettébral diskoprosthesis bhaudéwpeplkadmanttbrédthesid 7. Met hod as
claimed in either of clains 14 and 15, characterized in that between the
st eps ( egmpuiging & pio-ddnepatibleqdouti (1) receiving & edrablel flowdbl nateriat (R)Wwhicdt neans.
18. Method as clained in one of clainms 14 through 17, characterized in that
t he mat esntaihs (idhomers; somdndryiedubampmdlymens| ajoimers orlrfixtuved fherbofis ¢l ai med in
one of clains 14 through 18, characterized in that the material (2) is
i ntroduced substantially at no excess pressure into the pouch (1 ). 20.
Met hod as clainmed in one of clains 14 through 18, characterized in that the
material (2)2is i mteroettateal disk posthesipasiclhainied ih ciliman obscessized asthartdel ess
than 3 atm preferably less than 1.1 atm . A Fl.Ahe. AU Ah. Ahy. A{L. A | .A A{
1'{'y! zmatbrial (2§ sohtains a photo-initiator, preferably a radicals-generating photo-initiator.
| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] c”a] cTa] ca] ca!
7 ' xf#sbUi } &2} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] bedreerdelndicligkqadsthé¢sis s alpineddiaclaim 2 \cHaracterizedrirr thét the
$$5%2 %&N(} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a] ca] capletpirifato] atwpds)ligh] praferatily & the Béa e 420irq)rande) )
*RRE* 4] +g++,t,,,,5------ .1)000c122zupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] caU] ca] ca] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! 222&3
3334b445e556[ 666, 7777\ 88888>9999: ;
;1 2 xsni d_Z] 4] ca] egreerjeladlcigkqadstbésiahs alpinadciajeithgroat |caiths @Jand|3ca] ca] ca] ca] ¢
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ; Uxc<<=T===&>Vv>>>66, 7777\ 88888>9999: ;
;1 } Xxsnchiardgtedizeal] io #jat #jecptjod@]nitelards e phosghired @dde; afeferjably|ancdoylphosyhiragd ca] cal ¢
aJca]ca]ca]lcalcalcalcalcalcalcalcalca JcE 10% & () -

oxide.

5. Intervertebral disk prosthesis as claimed in claim 4, characterized in that the

phospine oxide is copolymerized with dimethylacryl amide.

6. Intervertebral disk prosthesis as claimed in one of claims 1 through 5,
characterized in that the monomers, comonomers, homopolymers, oligomers or mixtures
thereof are selected from the group of

(a) polyethylene glycols, preferably polyethyleneglycol (di)acrylates;

(b) N-vinylpyrrolidones; and

(c) vinyls, preferably vinyl alcohols; and

(d) styrenes.



F10%.& ()-L10% & ()- 10%s& ()- P FlOO/c((&' ()-
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104 & ()-SH@L10% & ()- ! SHI0K & ()-Y 10% & ()-4; bC + 10% 3
10%v&' ()-"&10%WK ()-1t10%v& ()- 10( 10( 10($l 710% & () - & S#lO‘%( & ()- 6m
dEbC + 109 @*10%V&' ()- 10%WK ()-&SHI10%WK ()- z
10%4vE' () -, 10%VR' ( Itk @arlddFalidigk) prosthesis asl Blaithed ih@¥e Bf clhDI$VBIHrdughIs, 090V’ () -
SH10%VE' () - SH10%WK' ()-z 10%WK ()-&10%VE& ()-' xxnmbC + 10%1t10% & ()- 10M 10M
10My 81 0emdtadterifegAn VB hatbyial(QYeditdins BpwRIAVED (o 160%MaCprefdrabty 40% & () -
y 10% & ()-10% & ()-S#H10% & ()- v 10% & ()-"&10% & () -sbj dEnbC + 10% & 10%
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9. Intervertebral disk prosthesis as claimed in one of claims 1 through 8,
characterized in that the pouch (1) is double-walled and the material (2) is introduced

between the two walls (3, 4) whereby the intervertebral disk prosthesis center (5) is hollow.

10. Intervertebral disk prosthesis as claimed in one of claims 1 through 9,
characterized in that the pouch (1) is made of a memory-effect substance whereby said

pouch shall assume a previously stored geometric shape at body temperature.

11. Intervertebral disk prosthesis as claimed in one of claims 1 or 6 through 10,
characterized in that the material (2) contains a polymerization catalyst and preferably

additionally a polymerization accelerator.

12. Intervertebral disk prosthesis as claimed in one of claims 1 through 11,
characterized in that the pouch (1) is made of a substance which is chemically identical with

the material contained in this pouch.

13. Intervertebral disk prosthesis as claimed in one of claims 1 through 11,
characterized in that, at its walls (6, 7) touching the upper plates (13, 14) of the adjacent
vertebras (11, 12), the pouch (1) is made thicker and preferably consists of polycarbonate

urethane (PCU) or polycarbonate.
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by photo-polymerization, preferably using visible or ultraviolet light.

16. Method as claimed in either of claims 14 and 15, characterized in that the

pouch (1) is inflated with air between the steps (a) and (b).

17. Method as claimed in either of claims 14 and 15, characterized in that

between the steps (a) and (b), the pouch (1) is filled with an x-ray contrast means.

18. Method as claimed in one of claims 14 through 17, characterized in that the

material (2) is cured by auto-polymerization.

19. Method as claimed in one of claims 14 through 18, characterized in that the

material (2) is introduced substantially at no excess pressure into the pouch (1).

20. Method as claimed in one of claims 14 through 18, characterized in that the
material (2) is introduced into the pouch (1) at an excess pressure less than 3 atm,

preferably less than 1.1 atm.



