
I

CONVENTION

AUSTRALIA

Patents Act 1990

REQUEST FOR A STANDARD PATENT

AND NOTICE OF ENTITLEMENT

The Applicant identified below requests the grant of a patent to the nominated person 
identified below for an invention described in the accompanying standard complete patent 
specification.

[70,71]Applicant and Nominated Person:

Bristol-Myers Squibb Company
345 Park Avenue, New York, New York, 10154, UNITED STATES OF AMERICA 

[54]Invention Title:

LOCKING RING FOR AN ACETABULAR CUP
[72]Actual Inventors:

Melissa A. Broderick
William Rohr
Tony Gonzalez

[74]Address for Service:

PHILLIPS ORMONDE & FITZPATRICK
367 Collins Street 

Melbourne 3000 AUSTRALIA 
[31,33,32]

Details of basic application(s):-
017,112 UNITED STATES OF AMERICA US 12 February 1993
158,471 UNITED STATES OF AMERICA US 29 November 1993

Applicant states the following:

1. The nominated person is the assignee of the actual inventor(s)
• ·

• ·
2. The nominated person is

β e - the assignee of the applicant
■ authorised "to π^1<6-&15ηιρρ1ιοη11 

of the basic application.

• ·
3. The basic application(s)-was/were the first made in a convention country in respect 
of the invention.

• · e
The nominated person is not an opponent or eligible person described in Section 33-36 
of the Act.

• ·• 0
• · 10 February 1994

• ·

• · β

• a · ■* ·

Bristol-Myers Squib'.' Company
By PHILLIPS ORMONDE & FITZPATRICK 
Patent Attorneys
By

/./ i"' *“·

' Λ.- i*

Our Ref : 354055

5999q



AU9455029

(12) PATENT ABRIDGMENT (11) Document No. AU-B-55029/94 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 673566

(54) Title
LOCKING RING FOR AN ACETABULAR CUP

International Patent Classification(s)
(51)5 A61F 002/34

(22) Application Date : 10.02.94(21) Application No.: 55029/94

(30) Priority Data

(31) Number
017112 
158471

(32) Date (33)
12.02.93
29.11.93

(43) Publication Date : 18.08.94

Country
US UNITED STATES OF AMERICA 
US UNITED STATES OF AMERICA

(44) Publication Date of Accepted Application : 14.11.96 

(71) Applicant(s)
BRISTOL-M7ERS SQUIBB COMPANY

(72) Inventor(s)
MELISSA A. BRODERICK; WILLIAM ROHR; TONY GONZALEZ

(74) Attorney or Agent
PHILLIPS ORMONDE & FITZPATRICK , 367 Collinv Street, MELBOURNE VIC 3000 

(56) Prior Art Documents
EP 019364
US 1758515
US 2382947

(57) Claim

1. In combination, a prosthetic acetabular cup and a locking ring for removably

retaining an acetabular liner within the cup, the acetabular cup defining an opening for

accommodating the liner, an annular groove being formed in said cup adjacent the 

opening, the locking ring being partially supported within the annular groove, the locking 

ring having an interior periphery and an exterior periphery cooperating to define a 

means for preventing the ring from disengaging with the cup prior to insertion of the 

liner, wherein said locking ring is oblong such that at least two opposed points of the 

locking ring remain supported by the cup when the locking ring is shifted relative to the

cup.
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ΖΜ-0224 LOCKING RING FOR AN ACETABULAR CUP
Field of the Invention

This invention relates to acetabular cup assemblies having a cup 
and a liner retained in the cup by a locking ring for use in total hip 
arthroplasty and has specific relevance to a locking ring for retaining 

5 a polymer liner within a metal cup.

Background of the Invention
Prosthetic acetabular cups are well known in the industry for 

replacing a portion of a patient’s hip joint during total hip 
arthroplasty. One form of acetabular component includes a metal cup 

10 and a polyethylene liner secured therein by a variety of mechanical 
fasteners. The metal cup is affixed to the prepared acetabulum either 
by mechanical fasteners or by cement. Some metal cups include a porous 
surface layer to provide a structure for bone growth to enhance 
fixation of the cup. The polyethylene liner forms the articular 

15 surface for mating with the head of the femur or implant and are 
connected to the metal cup by a variety of fastening devices.

One such device for retaining the liner within the cup is
a round lock ring which is carried within a groove formed in the metal 
cup and communicates in an interference fit with a groove formed on the 

20 exterior of the polyethylene liner. This type of cup assembly is 
generally packaged with the lock ring and metal cup connected and the 
liner packaged separately. During the surgery, the liner is placed 
into the metal cup by pressing the liner into the cup and thereby 
spreading the lock ring slightly. The lock ring snaps into the groove 

25 formed on the exterior of the liner when properly aligned. The lock 
ring has a generally constant diameter or, in other words, is circular.

A problem exists with this type of construction since the lock 
ring is free floating within the groove of the metal cup prior to 
insertion of the liner. As the ring floats to one side, the other side 

30 of the ring is no longer supported by the metal shell. This can result 
in disassembly of the ring or difficult assembly of the poly liner.

Summary of the invention
The metal lock ring of the invention has oblong exterior

periphery which allows the ring to have a small "width" and a larger
35 "height." The small "width" provides a strong locking mechanism on the
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poly liner and the larger "height" allows the ring to remain secure 
within the groove of the metal,shell prior to and during assembly of 
the polyethylene liner The ring has a chamfer on its inside leading 
edges defining its width to facilitate assembly of the liner. The 

5 chamfer is produced on the ring so that there is a maximum chamfer at 
the "width" and little or no chamfer at the "height." This optimizes 
the ease of assembly and is simpler and more economical to Droduce than

Λ. +urbh,8/r
a chamfer all the way around the oblong ring. In^ tfts preferred 
embodiment, the lock ring has a constant thickness such that the inner

10 periphery and the outer periphery are oval.
In an alternative embodiment, the metal lock ring has a round 

inner diameter and a round outer diameter that are not concentric, 
thereby creating a thickening of the ring at one end. The shape of the 
alternative lock ring provides for substantial contact between the lock

15 ring and the poly liner about the liner. The thickened area of the
ring retains the ring within the metal cup prior to and during assembly 
of the poly liner. The thickened portion of the ring may have scallops 
or notches formed therein to increase the flexibility of the ring.

20

25

β ·
• · · ·

30

Accordingly, it is an advantage of the 
a novel lock ring for an acetabular cup.

Another advantage of the invention is 
ring for an acetabular cup which is retained 
metal shell prior to and during insertion of

Another advantage of the invention is

invention to provide for

to provide for a locking 
within the groove of the 
the polyethylene liner, 
to provide for

ring for an acetabular cup which has an oblong external 
having a width smaller than the lengt-h-.·

Another advantage of the invention is to provide for 
ring for an acetabular cup which has an oblong external

a locking 
periphery

a locking 
. -------------- __r ....... _____s ________ periphery3 r beZik-t r r J 

having a width smaller than the/WgHi and which includes beveled edges 
along the width. '

• · · · 
• · β ·

• · · ·
• ·

Still another advantage of the invention is to provide a locking 
ring having a thickened area for retaining the ring within the groove 
of the acetabular component prior to and during assembly of the 
polyethylene liner.

35 Another advantage of the invention is to provide a locking ring 
for an acetabular assembly wherein the external periphery and the
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internal periphery define non-concentric circles relative to one 
another.

Other advantages of the invention will become apparent upon a 
reading of the following description taken with the accompanying

5 drawings.
Brief Description of the Orawings

Fig. 1 is a sectional view of a polyethylene liner positioned for 
insertion into a prior art metal cup and lock ring.

Fig. 2 is an elevational view illustrating the prior art metal 
10 cup and the prior art lock ring with the lock ring positioned such that 

a portion is unsupported by the metal cup.
Fig. 3 is an elevational view of the locking ring of the 

invention having a width "W" and a height "H."
Fig. 4 is a cross sectional view taken along line 4-4 of Fig. 3. 

15 Fig. 5 is a cross sectional view taken along line 5-5 of Fig. 3.
Fig. 6 is a cross sectional view taken along line 6-6 of Fig. 3.
Fig. 7 is an elevational view with portions sectioned for 

illustrative purposes showing the lock ring of Figs. 3-6 carried within 
a metal cup.

20 Fig. 8 is an elevational view of a second embodiment of the lock
ring of the invention.

Figs. 9 and 10 are elevational views of an alternative design of 
the second embodiment of Fig. 8.

Description of the Preferred Embodiments
25 The preferred embodiments herein described are not intended to be

exhaustive or to limit the invention to the precise forms disclosed. 
Rather, they are chosen and described to best explain the invention so 
that others skilled in the art might utilize their teachings.

Figures 1 and 2 illustrate a prior art acetabular cup assembly as 
30 including a metal cup 12, a polyethylene liner 14 and a round metal 

locking ring 16. Metal cup 12 defines a generally hemispherical cavity 
for accommodating the polyethylene liner in a known manner. An annular 
groove 18 is formed in metal cup 12. A portion of the metal cup 
adjacent the annular groove is removed to expose the groove for 

35 accommodation of the metal ring 16. Metal ring 16 is round and rf a 
constant cross section about a substantial portion of the ring. As
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illustrated, ring 16 is interrupted and a pair of legs 20 are formed. 
Legs 20 form a means for connection of a removal device to spread the 
ring and permit the liner to be removed from the cup. Liner 14 
includes an annular groove 10. In use, the ring extends inwardly a

5 small amount from the edge of the metal cup 12 such that as the liner 
14 is pressed into the metal cup 12, the liner engages the ring and 
spreads it slightly. When the annular groove 10 formed about the liner 
is aligned with the locking ring 16, the ring springs into the groove 
in an interference fashion to retain the liner within the cup.

10 Figure 2 illustrates the problem with the prior art locking
rings. As illustrated, the ring 16 is shifted within groove 18 so that 
a portion 22 of the ring 16 is unsupported. If inverted with the ring 
in this position, the ring could fall out or become wedged in an 
undesirable position. Further with the ring in this position, the 

15 liner is more difficult to insert.
Figure 3 illustrates the lock ring 30 of the invention for use 

with the prior art metal cup and polyethylene liner. Lock ring 30 has 
a generally oblong internal and external periphery having a width "W" 
and a height "h." Width W is less than height H. The internal edges 

20 33, 34 defining the width of locking ring are chamfered as illustrated.
The chamfer on edges 33, 34 is at a maximum at the minimum width and 
tapers toward ‘'he height. Figures 3 through 6 illustrate the varying 
chamfer of ring 30. As with the prior art ring, ring 30 is interrupted 
and includes a pair of legs 32 extending from the interruption and 

25 constitutes a connection mechanism for a spreading tool for removal of 
the poly liner.

Fig. 7 illustrates the lock ring 30 carried by metal cup 12 
within groove 18 of the cup. It should be noted that the oblong 
configuration of ring 30 prevents the ring from being shifted into an 

30 unsupported position as illustrated with the prior art ring of Fig. 2.
It should be noted that in use with a polyethylene liner of the type
illustrated in Fig. 1, only the sides 34, 36 of the ring will seat
within the groove 10 of the liner.

Figure 8 illustrates a second embodiment of the invention wherein
35 a lock ring 40 includes a circular external periphery 42 and an

internal circular periphery 44. The center 46 of the external
periphery 42 and the center 48 of the internal periphery 44 are shifted

• · · ·
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relative to one another or in other words are in a non-concentric 
relationship. This non-concentric orientation forms a lock ring 40 
having a thickened portion 50. Ring 40 is configured to be 
accommodated by groove 18 of metal cup 12 such that the thickened 

5 portion 50 prevents the ring from shifting into an unsupported position 
as illustrated with the prior art lock ring of Figs. 1 and 2.

Figures 9 and 10 illustrate alternative embodiments 40’ and 40" 
of the lock ring 40. To increase flexibility of lock ring 40’, a 
plurality of scallops or notches 52 are formed in the external 

10 periphery 42’ at the thickened portion 50’ (see Fig. 9). In Fig. 10, 
the lock ring 40" includes a plurality of scallops or notches 54 formed 
in the internal periphery 44" at the thickened section 50" to increase 
flexibility of the lock ring.

It should be understood that the invention is not to be limited 
15 to the precise forms disclosed but may be modified within the keeping 

of the appended claims.
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The claims defining the invention are as follows:

1. In combination, a prosthetic acetabular cup and a locking ring for removably 

retaining an acetabular liner within the cup, the acetabular cup defining an opening for 

accommodating the liner, an annular groove being formed in said cup adjacent the 

5 opening, the locking ring being partially supported within the annular groove, the locking 

ring having an interior periphery and an exterior periphery cooperating to define a 

means for preventing the ring from disengaging with the cup prior to insertion of the 

liner, wherein said locking ring is oblong such that at least two opposed points of the 

locking ring remain supported by the cup when the locking ring is shifted relative to the 

10 cup.

2. A combination according to claim 1 wherein said ring is formed having a

generally constant cross section.

3. A combination according to claims 1 or 2 wherein the ring defines a height and a

width in generally transverse planes, wherein said width is less than said height.

15 4. A combination according to any one of claims 1-3 wherein the ring includes an

annular internal edge, the annular internal edge being chamfered along portions of the

ring defining the width.

5. A combination substantially as hereinbefore described with reference to any one 

of drawings 3-7.

DATED: 17 September, 1996

PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:

BRISTOL-MYERS SQUIBB COMPANY
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LOCKING RING FOR AN ACETABULAR CUP
Abstract of the Disclosure

The metal lock ring of the invention has an oblong exterior 
periphery which allows the ring to have a small "width" and a larger 

5 "height." The small "width" provides a strong locking mechanism on the 
poly liner and the larger "height" allows the ring to remain secure 
within the groove of the metal shell prior to and during assembly of 
the polyethylene liner. The ring has a chamfer on its inside leading 
edges defining its width to facilitate assembly of the liner. This 

10 optimizes the ease of assembly and is simpler and more economical to 
produce than a chamfer all the way around the oblong ring. In the 
preferred embodiment, the lock ring has a constant th’.CKness such that 
the inner periphery and the outer periphery are oval.

In an alternative embodiment, the metal lock ring has a round 
15 inner diameter and a round outer diameter that are not concentric, 

thereby creating a thickening of the ring at one end. The shape of the 
alternative lock ring provides for substantial contact between the lock 
ring and the poly liner about the liner. The thickened area of the 
ring retains the ring within the metal cup prior to and during assembly 

20 of the poly liner. The thickened portion of the ring may have scallops 
or notches formed therein to increase the flexibility of the ring.
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