
41160 GEH:AWT:LL . .
Ρ/00/008 

Section 29(1)
Regulation 3.1(2)

AUSTRALIA 
Patents Act 1930

NOTICE OF ENTITLEMENT

We, DiETMAR KUBEIN-MESSENBURG ano HANS NAGERL 
respectively of Burgweg 1 a, D-3350 Kreienssn and Lange Hecke 41,3407 
G!eichen/OT Klein-Lengden both of Germany

being the Applicant in respect of the Application No. 51830/90, state the 
following :-

The persons nominated for the grant of the patent; 

are the actual inventors.

The persons nominated for the grant of the patent are;

the applicants of the basic applications listed on the patent request 
form.

The persons nominated for the grant of the patent are;

the applicants of the applications listed in the declaration under Article 
3 of the PCT.

Dated this 17th day of September

DIETMAR KUBEIN-MESSENBURG 
AND HANS NAGERL 
By their Patent Attorneys 
COLLISON & CO.

1991

ΑίΧίΝ THOMAS



AU9051830

(12) PATENT ABRIDGMENT (11) Document No. AU-B-51830/90 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 647018

(54) Title ·
ARTIFICIAL JOINT

International Patent Classification(s)
(51)5 A61F 002/30

(21) Application No.: 51830/90 (22) Application Date: 07.03.90

(87)· PCT Publication Number: WOSO/11062

(30) Priority Data

(31) Number (32) Date (33) Country '
3908958 13.03.89 DE GERMANY

(43) Publication Date : 22.10.90

(44) Publication Date of Accepted Application : 17.03.94

(71) Applicant(s)
DIETMAR KUBEiN-MEESENBURG; HANS NAGERL

(72) Inventor(s)
DIETMAR KUBEIN-MEESENBURG; HANS NAGERL 

(74) Attorney or Agent
COLLISON & CO , 117 King William Street, ADELAiDE SA 5000

(56) Prior Art Documents
AU 78535/87 A61F2/30
US 3748662
US 3916451

(57) Claim

1, An artificial joint for replacing human joints and comprising: 
at least two joint elements with moving spherical functional surfaces;
*he curvatures of the functional surfaces being circular in cross section and 
being convex-concave and having centers of rotation Mi and M2 within the 
joint element with the convex functional surface;
a pressure distribution element siideabiy located between the two functional 

surfaces and having opposed sliding surfaces that articulate with the 
functional surfaces and have a correspondingly curved configuration, with the 
path of movement of the joint being determined by two joint axes passing 
through the centers of rotations M-) and M2 of the functional surfaces with radii 
R-j and R2, where R1 is the radius of the circular cross-sectional contour of the 
functional surface with the center of rotation Mj and R2 is the radius of the 
circular cross-sectional contour of the functional surface with the ce. .ter of 
rotation M2; and wherein the thickness D of the pressure distribution element 
on a line connecting the centers of rotation Mt and M2 is such that the joint 
axes of the centers of rotation Mi and M2 move on a path having a radius R = 
R2 - R1 - D, so that the center of rotation Mi is between the pressure 
distribution element and the center of rotation Mg.
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(54) Title: ARTIFICIAL JOINT

(54) Bezeichiinr.g: KONSTLICHES GELENK

(57) Abstract

An artificial joint, especially one designed to replace a human joint, consisting of at least two joint components with spher­
ical operational surfaces moving in mutual relation. The curvature relationships of the operational surfaces of circular croas-sec- 
tion are mutually convex-convex, convex-concave or concave-concave and the joint geometry is determined by a joint chain with 
two joint axes which pass through the centres of rotation M| and M2 of the operational surfaces with the radii R! and R2, 
Here, R| is the radius of the circular cross-section of the operational surface with mid-point M1( and R2 is that of the opera­
tional surface with mid-point M2.

(57) Zusanimenfassung

Kiinstiiches Gelenk zum Ersatz insbesondere von menschlichen Gelenken, bestehend aus mindestens zwei Gelenkteilen 
mit zueinander sich bewegenden sphdrischen Funktionsfidchen. Die Kriimmungsverhdltnisse dereine kreisffirmige Schnittkontur 
aufweisenden Funktionsfidchen sind zueinander konvex-konvex, konvex-konkav oder konkav-konkav und die Gelenkgeometrie 
ist durch eine Gelenkkette mit zwei Gelenkachsen bestimmt, die durch die Rotationszentren M| und M2 der Funktionsfidchen 
mit den Radien Ri und R2 verlaufen. Hierbei ist R| der Radius der kreisfdrmigen Schnittkontur der Funktionsfldche mit 
dem Mittelpunkt Mi und.R2 der Radius der kreisfdrmigen Schnittkontur der Funktionsfldche mit dem Mittelpunkt M2.

+ Siehe Ruckseiie
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The present invention concerns an artificial joint for replacing human joints in
particular, consisting of at least two joint parts with spherical functional
surfaces that move relative to each other.

5 In any human joint, smooth lubricated funetiona! surfaces slide and roll 
against each other and their movement is influenced only by minor speed- 
dependent frictional forces because of the fluid lubrication, if the joint has an 
especially well-defined direction of operation, then the body part guided by 
the joint most commonly will execute a planar motion relative to the part that is

10 connected to it and can be regarded as stationary. Around this movement, the 
general movement range is limited to a relatively narrow angular range in 
both directions (e.g., with the jaw, knee and other hinge-like joints). It has 
been found that the known artificial joints do not adequately simulate the 
functions of a natural joint so they are subject to earjy wear and iead to

15 impairment for the person who must rely on such joints,

U.S. Patent A 3,916,451 discloses an artificial joint for replacing human joints 
that consists of at least two joint parts with spherical functional surfaces that 
can move relative io each other. In this joint, the curvature relationships of the

20 functional surfaces having a circular cross-sectional contour are
convex/concave relative to each other, and the geometric design of the joint is 
determined by a joint chain with two joint axes that pass through the two 
centers of rotation of the functional surfaces with the respective radii.
However, the joint system known from this prior art document is a joint system

25 that is unstable with regard to pressure and is stable only with regard to 
tension. However, such joint systems that are stable only with respect to 
tension cannot be used as artificial joints in the human body because systems 
that are stable with respect to compressive forces are required for use in the 
human body,

30
This invention is based on the problem of creating artificial joints with a 
structure that assures functionality that largely corresponds to that of natural 
joints and thus yields unimpaired function free of complaints for a long period 
of time when used to replace a human joint.
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According to this invention there is provided an artificial joint for replacing 
human joints and comprising:
at least two joint elements with moving spherical functional surfaces;

5 the curvatures of the functional surfaces being circular in cross section and
being convex-concave and having centers of rotation Mi and M2 within the 
joint element with the convex functional surface;
a pressure distribution element slideably located between the two functional 

surfaces and having opposed sliding surfaces that articulate with the
10 functional surfaces and have a correspondingly curved configuration, with the 

path of movement of the joint being determined by two joint axes passing 
through the centers of rotations Mi and M2 of the functional surfaces with radii 
Rl and R2„ where R j is the radius of the circular cross-sectional contour of the 
functional surface with the center of rotation Mi and R2 is the radius of the

15 circular cross-sectional contour of the functional surface with the center ot 
.····, rotation M2; and wherein the thickness D of the pressure distribution element

on a line connecting the centers of rotation Mt and M2 is such that the joint 
·. axes ot the centers of rotation M-; and M2 move on a path having a radius R =
’·’··* R2 - Rl - D, so that the center of rotation Mi is between the pressure

20 distribution element and the center of rotation M2.• · ·• · ·• · ·• · · ·
This invention is based on the finding that the sliding movement of two 

:*·’*: spherical functional surfaces against each other can be reduced to the sliding
of two curves against each other in the case of planar movement. These two 

,··:·. 25 curves are formed according to this invention by the two cross-sectional
” contours through the joint surfaces.
• · ··• ·

Artificial joints may also comprise according to other forms of this invention a» · ·
’· parallel or serial arrangement of at least two joints, each according to the form

30 of joint discussed above. They may also comprise one joint according to this
invention and one other joint in parallel or series.

This invention will now be illustrated in greater detail on the basis of the 
embodiments illustrated in the accompanying figures which show the

35 following:

FiG 1 shows a schematic diagram of the functional surfaces of a joint
according to this invention with convexity/concavity.
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FIG 2 shows a schematic diagram of a joint according to this 
invention as a human hip joint.

5 FIG 3 shows a schematic diagram of a joint according to this
invention as a knee joint.

As FIG 1 shows, a joint according to this invention consists of joint part 21 and 
joint part 22. The two joint bodies 21 and 22 have different spherical

10 cusvatures. Joint body 21 has a concave functional surface 23 and joint body 
22 has a convex functional surface 24.

A pressure distributing body 25 is provided between joint parts 21 and 22. 
This pressure distributing body 25 has friction surfaces 26 and 27. Joint part

15 22 has center of rotation Mi and the circular cross-sectional contour of the
functional surface 24 of joint part 22 has the radius Ri. Joint part 21 has 
center of rotation M2 and its concave functional surface 23 has the radius R2 
for its circular cross-sectional contour. The centers of rotation are located 
inside the joint part with the convex functional surface 24. Radius R of the

20 path of the joint axes is obtained from the equation R = R2 - Rl - D where D is 
the thickness of the pressure distributing body 25 on the line connecting the 
centers of rotation Mi and M2.

30

35

FIG 2 shows the embodiment of a joint according to this invention as a human 
hip joint which is an application of the joint design according to FIG 1. In other 
words, this is a case of convexity/concavity. Hip bone 41 as a concave 
functiona! surface has socket 43. The center of rotation of the hip bone or the 
socket is M2 and the radius of the circular functional surface of the socket is 
R2. The other joint part is formed by femur 42 which has a convex functional 
surface 44 with the center of rotation Mi and radius Rj as the radius of 
curvature. Pressure distributing body 45 is provided between the two joint 
parts 41 and 42. Its friction surfaces 45 and 46 which are in contact with 
functional surfaces 43 and 44 have curvatures that correspond to the 
curvature of the functional surfaces. It is advantageous for pressure 
distributing body 45 to be designed in such a way that it extends over the 
center of the hemispherical part of femur 42 in such a way that the joint 
according to this invention as illustrated here can also withstand some tension 
and will not fail apart due to the force of gravity in the leg or calf, for example
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• ·

• · ·
• c

• ·

This also applies with respect to the outer friction surface 47 of the pressure 
distributing body 45 which also extends over half of hemispherical functional 
surface 43.

5
According to this invention, this locking of the joint by means of the pressure 
distributing body in the hollow sphere formed by functional surface 43 need 
not take place at all points around the curvature.

10 FIG 3 illustrates the exterior design of a joint system to simulate the human 
knee joint. This joint system consists of a parallel connection of two joints 
according to this invention as illustrated in the joint design in FIG 1, where the 
femur 51 is provided with two joint parts 52 and 53 that are arranged parallel 
to each other with each part having a convex functional surface 54. Convex

15 functional surfaces 54 each have a center of rotation Mi and a radius R-) of 
their circular cross-sectional contour. The tibia 55 has two functional surfaces 
56 arranged so they are parallel and are both concave and their center of 
rotation M2 is located inside femur 51. These functional surfaces 56 each 
have a circular cross-sectional contour with the radius Ffe. A pressure

20 distributing body 57 is provided between the functional surfaces or joint parts 
51,55. This pressure distributing body is designed so that its friction surfaces 
58 and 59 each extend beyond half of the hemispherical functional surfaces of 
joint parts 51 and 55 in such a way that the joint parts 51 and 55 are locked in 
position.

25
In addition, it is possible according to this invention to provide a series 
connection of such a joint to form a joint system in addition to providing the 
parallel connection of the individual joint parts according to FIG 1.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An artificial joint for replacing human joints and comprising:
5 at least two joint elements with moving spherical functional surfaces;

the curvatures of the functional surfaces being circular in cross section and 
being convex-concave and having centers of rotation M-| and M2 within the 
joint element with the convex functional surface;
a pressure distribution element slideably located between the two functional

10 surfaces and having opposed sliding surfaces that articulate with the
functional surfaces and have a correspondingly curved configuration, with the 
path of movement of the joint being determined hv two joint axes passing 
through the centers of rotations Mi and M2 of the functional surfaces with radii 
Ri and R2, where R-| is the radius of the circular cross-sectional contour of the

15 functional surface with the center of rotation Mi and R2 is the radius of the 
circular cross-sectional contour of the functional surface with the center of 
rotation M2; and wherein the thickness D of the pressure distribution element 
on a line connecting the centers of rotation Mi and M2 is such that the joint 
axes of the centers of rotation M·) and M2 move on a path having a radius R =

20 R2 - Ri - D, so that the center of rotation Mi is between the pressure 
distribution element and the center of rotation M2.

2. An artificial joint system comprising a parallel arrangement of at least 
two joints, each joint being according to Claim 1.

25
3. An artificial joint system comprising a serial arrangement of at least 
two joints, each joint being according to Claim 1.

4. An artificial joint system comprising a joint according to Claim 1 in
30 one of either a serial or parallel combination with another artificial joint in

which the functional surfaces of the other joint elements are convex in 
configuration, their centers of rotation M-j and M2 lie in the associated joint 
element, and the path of the joint axes of the other joint has a radius R = Ri + 
R2 + D.
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5. An artificial joint system comprising a joint according to Claim 1 in 
one of either a serial or parallel combination with another artificial joint in 
which both functional surfaces of the other joint are of concave configuration,

5 their centers of rotation Mi and M2 lie ir, the pressure distribution element of 
the other joint, and the path of the joint axes of the other joint has a radius R = 
R2 + R-| - D.

6. An artificial joint system comprising a joint according to Claim 1 in
10 one of either a serial or parallel combination with another artificial joint, in

which one functional surface of one joint element of the other joint is of convex 
configuration and the other functional surface of the opposing element of the 
other joint Is of concave configuration, the center of rotation M2 of the joint 
element of the other joint with the convex functional surface of the other joint

15 lies in this joint element and the center of rotation Mi of the joint element with 
the concave functional surface lies in the pressure distribution element of the 
other joint, and the path of the joint axes of the other joint has a radius 
R = R2 - R-| + D.

20 DATED this 31st day of December 1993

DIETMAR KUBEIN-MEESENBURG 
AND HANS NAGERL 
By their Patent Attorneys

25 COLLISON & CO

• · · ·• · ·
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