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(57) Abstract: Disclosed is an intervertebral prosthesis or nucleus replacement 

prosthesis (1) comprising a longitudinal, elastic, coilable body (2), a first, outer 
end (3), a second, inner end (4), and a longitudinal central axis (5). The cross sec
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(57) Zusammenfassung: Die Bandscheibenprothese oder Nukleus-Ersatz-Pro
- \2 these (1), besteht aus einem longitudinalen, formelastischen, spiralfarmig 

aufwickelbaren Kdrper (2), mit einem ersten, iusseren Ende (3), einem zweiten, 
inneren Ende (4) und einer longitudinalen Zentralachse (5). Der zur Zentralachse 

(5) orthogonale Querschnitt (10) des Ktrpers (2) verkleinert sich gegen das zweite, innere Ende (4) hin.



24- 9-04;16:15 ;DR. LUSUARDI AG PHILLIPS ORMONDE ;+41 1 251 75 74 V 47/ 53 

1921/PCT 

Re: International Patent Application No. PCT/CHO2/00189 
"Bandscheibenprothese oder Nukleus-Ersatz-Prothese" 
in the name of Mathys Medizinaltechnik AG 

do hereby state that I am a translator competent in the German and English 
languages and that to the best of my knowledge and belief, the attached document is 
an accurate and complete translation of PCT/CHO2/00189 as originally fied on April 
4, 2002.  

Signature of translator: ............ .. ..  

Dated . ........ .O.........  

NAATE No. 30496 
SILKFGEBLER cn 

j.WU TRANSLATIOR > 
SGERMAN <-> ENGLISII 

fax62393.tif 25/09/04 00:34



ON-CALL 
INTERPRETERS & TRANSLATORS AGENCY PTY. LTD.  

COVERING ALL LANGUAGES 
A.B.N. 85 006 272 760 

Translation from German 
1921/PCT 

26.03.2002 

Intervertebral Prosthesis or Nuclear Prosthesis 

The invention relates to an intervertebal prosthesis or nuclear prosthesis as per to the generic 

term of patent claim 1.  

Such prostheses are inserted into the intervertebral disk space between two adjacent vertebral 

bodies, after removal of the damaged natural disk or the damaged nucleus of a disk. The 

intended objective is to recreate conditions resembling the natural conditions as closely as 

possible, which means in particular restoring the height of the original disk and thereby 

restoring the original spacing between two adjacent vertebral bodies.  

From the state of the art intervertebral disk prostheses are already known, for example from 

FR-A-2 712 486 BRESLAVE, whereby a bendable but not flexibility-yielding VELKRO tape 

is spiral-wound to form a circular disk. To enable winding the tape in a spiral shape, this 

known prosthesis requires a cylindrical centre piece to which the tape is attached and then 

wound around it by rotating the centre piece.  

A disadvantage of this known intervertebral disk prosthesis is the transition between the 

relatively large centre piece and the relatively narrow tape as well as the lacking elasticity

yield of the tape. The size of the centre piece at the same time also determines the size of the 

entry opening, whereby the latter should be kept as small as possible which, however, is 

impossible with this known prosthesis.  

From EP-A-0 773 008 an intervertebral prosthesis according to the generic term under claim 1 

is known. A disadvantage of this known prosthesis is again the relatively large cylindrical 

centre piece to which the elongated, spiral-shaped object is attached with a linking comp' 

ourne Head Office Sydney Adelaide Pert 
all Interpreters Conference Language Services On-Call Interpreters 0 \ rete ' \ 
3 Level 5 Level 3 G P I or! 0 
wen Crescent 301 Castlereagh Street 11 8 King William Street 8 ic a venue 
ourne VIC 3004 Sydney NSW 2000 Adeloide SA 5000 P 000 0 
03) 9867 3788 Tel: (02) 9280 1044 Tel: (08) 8410 5111 Tel: 8 .00 
(03) 9867 4472 Fax: (02) 9280 1047 Fax: (081 8410 5999 Fnx. k9 ' M8 , .



Translation from German 

of a lesser width which acts as a joint. Handling of the cylindrical centre piece with the 

successive articulate linking component is difficult and requires effort - precisely because it is 

shaped to be springy and articulate. Furthermore, the cylindrical centre piece is obtrusive.  

The above discussion of the state of the art was merely entered into to describe the context of 

the invention and does not mean that at the time of this application or its priority, the state of 

the art had actually been publicised or was public knowledge.  

The invention intends to resolve these issues. The invention is based on the challenge of 

producing an intervertebral disk prosthesis or nucleus prosthesis which due to its geometric 

shape restores the height of the intervertebral disk, absorbs any occurring acting forces across 

the entire - preferably convex-shaped - surface and reduces the pressure in the facet joints, 
diverts forces to the anulus while not aversely affecting the natural movement but supporting 

it.  

The reduced size of the interior end of the intervertebral disk prosthesis or nuclear prosthesis 

enables easier handling of the instruments. As a result the resistance when drawing the 

implant into the inserting instrument lessens.  

The endplate centre is very thin and can therefore be pushed in relatively easily; on account of 
the thinner cross section in the centre of the implant, it is designed as a relatively flexible 

zone, so that the occurring pressures are better absorbed.  

The invention solves the task at hand with an intervertebral disk prosthesis featuring the 

characteristics of claim 1.  

The reduction of the cross section which is orthogonal to the central axis, preferably occurs 

continuously and preferably towards the first exterior end of the object. The width of the 

object, measured vertically to the central axis, should also be reduced - preferably 

continuously - beginning from its centre towards the exterior end. In addition, the width may 

also be reduced towards the interior end, preferably continuously. In this manner an increased 

flexibility of the instruments for handling the implant is achieved.  

In its centre the width of the object is typically wider by 50 % to 500 %, preferably by o SAG 

to 300 % compared with its interior and exterior end. Thereby individual flexibility c , 1
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controlled and a larger bearing surface towards the cover plates of the vertebral bodies is 

achieved.  

In a specific embodiment of the invention with the object in a spiral-wound state to the central 

axis, it features an upper spiral level and a lower spiral level, both of which arched in a 

convex-shape and suitable for application to the cover plates of two adjoint vertebral bodies.  

This achieves self-centering of the implant within the concave endplates of the vertebral 

bodies and a height increase of the application surface as well as a reduction of the specific 

surface pressures. Overall this results in a better transfer of forces to the anulus and the 

endplate.  

Suitably, in its spiral-wound and unloaded state, the object has a gap which on the one hand 

facilitates the production of the object and on the other hand guarantees optimum flexibility.  

The gap should have a width of a minimum of 0.4 mm, preferably a minimum of 0.5 mm. On 

the other hand the gap should not exceed a maximum width of 1.0 mm, with the preferred 

maximum being 0.8 mm. Within these ranges an optimum memory effect of the object with 

spiral winding occurs.  

In a specific embodiment of the invention, the object in its spiral-wound state - viewed from 

the spiral level - features an oval or kidney-shaped shape, preferably with a surface between 

250 to 750 mm2 measured at the spiral level, which results in an optimum adjustment to the 

anatomical contributing conditions.  

In a preferred embodiment of the invention the object contains a hydrogel or is even 

exclusively made up of hydrogel. Hydrogels are colloids in which the dispersal phase 

(colloid) has combined with the continuous phase (water) to form a viscous, gel-like 

compound, e.g. coagulated silicon acid. Compared with other materials this brings the benefit 

of releasing water when under pressure and absorbing water with load relief, which means it 

acts analogous to the natural nucleus.  

Suitably, the object is manufactured using an injection-molding process whereby its injection 

point is preferably located in the area of the second end. For the production this is an 

advantage in terms of the filling process. Preferably the injection point is placed in a reces 

position. Therefore, warping caused by pulling out the needle nozzle, does not occur t 

surface but inside the recess.  

( rX xtl 
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In a specific embodiment of the invention the first end is designed asymmetrically towards the 

interior of the spiral. This results in the exterior form of the object with spiral winding to be 

rounded.  

The object can be designed to be X-ray-opaque, preferably by using the additive barium 

sulfate. This allows checking the current position of the implant and monitoring any possible 

migration. For the same purpose the object may also contain X-ray-opaque components, 

preferably in the form of filaments, wires or tiny globes.  

In a specific embodiment of the invention the last exterior turn of the spiral, amounting to at 

least 3600 of the circumference of the spiral-wound object, has a thinner cross section when 

compared with the remaining spiral turns. As a result the exterior rim of the implant is more 

flexible in terms of the function of the implant.  

Finally, the exterior end of the object can be fitted with aids suitable for gripping the 

intervertebral disk prosthesis using an inserting instrument, preferably in the form of 

indentations or protrusions.  

The following describes the invention and extensions of the invention in more detail by means 

of schematic illustrations of an embodiment of the invention.  

It shows 

Fig. 1 - a view shown in perspective of an intervertebral disk prosthesis in terms of the 

invention; 

Fig. 2 shows a horizontal cross section through the intervertebral disk prosthesis as per Fig. 1; 

Fig. 3 shows a cross section along the line III-III in Fig. 2; 

Fig. 4 - a side view of the intervertebral disk prosthesis as per Fig. 1; 

Fig. 5 - an enlarged section of Fig. 3 in the area of the central injection point; 

of
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Fig. 6 - an enlarged view shown in perspective of the exterior end of the object with spiral 

winding as per Fig. 1; and 

Fig. 7 a variant of the exterior end of the object with spiral winding as per Fig. 1.  

The intervertebral disk prosthesis 1 shown in Fig. 1 to 4 consists of a longitudinal, flexibility

yielding object 2 which may be spiral-wound with a first exterior end 3 and a second interior 

end 4 and a longitudinal central axis 5. The cross section 10 which is orthogonal to the centre 

axis 5 of the object 2, is reduced continuously - as shown in Fig. 2 and 3 - towards the second 

interior end 4 as well as towards the first exterior end 3.  

The measured width of object 2 in Fig. 2 at its interior end 4 amounts to circa 2.5 mm, at the 

exterior end 3 it is also circa 2.5 mm and in between towards the centre of the object it 

increases to up to circa 4.5 mm.  

The measured height of the intervertebral prosthesis 1 measured in Fig. 3 corresponds to the 

anatomical intervertebral disk space. In the centre of the convex intervertebral disk prosthesis 

1, the height on both sides protrudes by circa 0.5 to 3.0 in comparison to the sections located 

on the rim.  

In a spiral-wound, unloaded state of object 2 - as shown in Fig. 1 and 2 - there is a gap of 

0.65 mm between each individual spiral turn.  

Essentially object 2 consists of an envelope of polycarbonate urethane and/or silicon 

polycarbonate urethane as well as of a filling of polyvinyl alcohol hydrogel. Further suitable 

materials both for the envelope as well as for its filling may be obtained from the pending 

International Patent Application PCT/CHO1/00700.  

Fig. 5 shows how injection point 9 is located in the area of the second end, which means 

nearly in the centre of the spiral-shaped object 2 and how it is recessed when compared with 

the upper spiral level 6.
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Fig. 6 shows a possible variant of the exterior end 3 of object 2 with aids in the form of two 

grooves 11 located crossways to the central axis 5, which allow gripping the intervertebral 

disk prosthesis using a suitable insertion instrument, for example tongs.  

Fig. 7 shows a second variant of the exterior end 3 of object 2 with aids, in this case in form 

of two shallow indentations 12 running crossways towards the central axis 5 as well as a slit 
13 with a cylindrical counterdraft 14 positioned parallel to the central axis.  

Cl s 

1. tervertebral disk prosthesi or nuclear prosthesis (1) onsisting of a longitudinal 

fl ibility-yielding object whi h can be wound in a spiral shape (2), with a first exte ior end 

(3 a second interior end (4) nd a longitudinal central a s (5), 
is haracterised in that 
th cross-section (10) of the bject (2) which is or/thogonal towards the central axis (5) is 

re uced in size towards the s cond interior end (4).  

2Intervertebral disk prosth sis (1) as per claim 1 is characterised in that the orthogonal cross
s ction (10) is continuously educed in size.  

3. Intervertebral disk prosthesis (1) as per claim I or 2 is characterised in that the cross
stion (10) of the object (2) which is orthogonal toward s the central axis (5), is ntinuo sly 

duced in size towards the rst exterior end (3), prefera ly with the reduction occurring 

ontinuously.  

Intervertebral disk prosthesis (I) as per one of the claims I to 3 is characterised in that the / I I1 easured width of the object (2), running vertically towards the central axis (5), is reduced in 

ize - viewed from its centre - towards the exterior end (3), prefera ly with the r uctio 
I11 

occurring continuously.  

Intervertebral disk prosthesis 1) as per ne of the claims 1 to 4 is characterised in that the 

easured width of the object (2), running ertically towards the central axis (5), is reduced in 

s ze - viewed from its centre - to ards thi inner end (4), pre fera ly with the reductio 
o u ngcontinuously. K 
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Fig. 6 sho sa possible variant of the exterior- 3 of object 2 wi aids in the form f two 

grooves 1 located cr ssways to the central ax's 5, which allow ping the'inte ertebral 

disk p sthesis using a suitable insertion ins ment, for/exampl tongs/ 
,gin ae sb h ~ elnt n o/ 

Fig. 7 shows a se nd v riant of the exterior end 3 of objec 2 with aids, in this case in form 

o wo shallow in ations 12 runng cros ays toward t central axis/5 as well as a slit 

13 with a cylindrical counterdraft 14 st toned parallel t he centralTs.  

Claims 

1. Intervertebral disk prosthesis or nuclear prosthesis (1) consisting of a longitudinal, 

flexibility-yielding object which can be wound in a spiral shape (2), with a first exterior end 

(3), a second interior end (4) and a longitudinal central axis (5), 

is characterised in that 

the cross-section (10) of the object (2) which is orthogonal towards the central axis (5) is 

reduced in size towards the second interior end (4).  

2. Intervertebral disk prosthesis (1) as per claim 1 is characterised in that the orthogonal cross

section (10) is continuously reduced in size.  

3. Intervertebral disk prosthesis (1) as per claim 1 or 2 is characterised in that the cross

section (10) of the object (2), which is orthogonal towards the central axis (5), is continuously 

reduced in size towards the first exterior end (3), preferably with the reduction occurring 

continuously.  

4. Intervertebral disk prosthesis (1) as per one of the claims 1 to 3 is characterised in that the 

measured width of the object (2), running vertically towards the central axis (5), is reduced in 

size - viewed from its centre - towards the exterior end (3), preferably with the reduction 

occurring continuously.  

5. Intervertebral disk prosthesis (1) as per one of the claims 1 to 4 is characterised in that the 

measured width of the object (2), running vertically towards the central axis (5), is reduced in 

size - viewed from its centre - towards the inner end (4), preferably with the reductio 

occurring continuously. r
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6. Intervertebral disk prosthesis (1) as per one of the claims 1 to 5 is characterised in that the 

width of the object (2) in its centre is wider by 50% to 500%, preferably wider by 100% to 

300%, than at its interior and exterior ends (4,3).  

7. Intervertebral disk prosthesis (1) as per one of the claims 1 to 6 is characterised in that the 

object (2) in its spiral-wound state towards the central axis (5) features an upper spiral level 

(6) and a lower spiral level (7), which are both curved in convex shapes and are suitable for 

application to the cover plates of two adjacent intervertebral disk spaces.  

8. Intervertebral disk prosthesis (1) as per one of the claims 1 to 7 is characterised in that 

object (2) in a spiral-wound unloaded state features a gap between the spirals.  

9. Intervertebral disk prosthesis (1) as per claim 8 is characterised in that the gap has a 

minimum width of 0.4 mm, preferably a minimum of 0.5 mm.  

10. Intervertebral disk prosthesis (1) as per claim 8 or 9 is characterised in that the gap has a 

maximum width of 1,0 mm, preferably a maximum of 0,8 mm.  

11. Intervertebral disk prosthesis (1) as per one of the claims 1 to 10 is characterised in that 

the object (2) in a spiral-wound state - viewed at the spiral level - features an oval or kidney

shaped shape, preferably with a surface between 250 to 750 mm 2 measured at the spiral level.  

12. Intervertebral disk prosthesis (1) as per one of the claims 1 to 11 is characterised in that 

object (2) contains a hydrogel and preferably consists completely of hydrogel.  

13. Intervertebral disk prosthesis (1) as per one of the claims 1 to 9 is characterised in that 

object (2) is manufactured using an injection-molding process and its injection point (9) is 

positioned in the area of the second end (4).  

14. Intervertebral disk prosthesis (1) as per claim 13 is characterised in that the injection point 

(9) is located in a recess vis-A-vis the upper spiral level (6).  

15. Intervertebral disk prosthesis (1) as per one of the claims 1 to 14 is characterised in that 

the first end (3) is designed asymmetrically towards the interior of the spiral. 0TORA 
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16. Intervertebral disk prosthesis (1) as per one of the claims 1 to 15 is characterised in that 

object (2) is X-ray-opaque, preferably achieved by using the additive barium sulfate.  

17. Intervertebral disk prosthesis (1) as per one of the claims 1 to 16 is characterised in that 

object (2) contains X-ray-opaque components, preferably in the form of filaments, wires or 

tiny globes.  

18. Intervertebral disk prosthesis (1) as per one of the claims 1 to 17 is characterised in that 

the last exterior spiral turn with a circumference of at least 3600 of the spiral-wound object (2) 
features a thinner cross-section when compared with the remaining spiral turns.  

19. Intervertebral disk prosthesis (1) as per one of the claims 1 to 18 is characterised in that 
the exterior end (3) of the object (2) is fitted with aids (11, 12, 13, 14), which are suited for 
gripping the intervertebral disk prosthesis (1) using an insertion instrument, preferably in the 

form of indentations or protrusions.  

Summary: 

The intervertebral disk prosthesis or nuclear prosthesis (1) consists of a longitudinal, 
flexibility-yielding object (2) which can be spiral-wound (2), with a first exterior end (3), a 
second interior end (4) and a longitudinal central axis (5). The cross-section (10) of the object 

(2), which is orthogonal towards the central axis (5), is reduced in size towards the second 

interior end (4).
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