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SPRUSON & FERGUSON

COMMONWEALTH OF AUSTRALIA

PATENTS ACT 1952

CONVENTION APPLICATION FOR A STANDARD PATENT

We, PFIZER HOSPITAL PRODUCTS GROUP, INC., of 235 East 42nd

Street, New York, State of New York, United States of America 

hereby apply for the grant of a standard patent for an invention 

entitled:

"ACETABULAR CUP ASSEMBLY"

which is described in the accompanying complete specification.

DETAILS OF BASIC APPLICATION

Number of Basic Application:- 
831,246

Name of Convention Country in which Basic 
Applicat’on was filed:-

United States of America

4

Date of Basic application: - 
19 February, 1986

Our address for service is:-

C/- Spruson & Ferguson
Patent Attorneys
Level 33 St Martins Tower .
31 Market Street I LOCOED AT SUI^fiCL
Sydney New South Wales Aust :alia 0NE

11 FEB 1987
DATED this ELEVENTH day of FEB !UARY 

PFIZER HOSPITAL PRODUCTS GROUP/" INC."

By:
RecvCstfered Patent Attorney.

TO: THE COMMISSIONER OF PATENTS
AUSTRALIA

SBR/KAL/0116W
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COMMONWEALTH OF AUSTRALIA
THS PATENTS ACT 1952

DECLARATION IN SUPPORT OF A 
CONVENTION APPLICATION FOR A PATENT 

In support of the Convention Application made for a 
patent for an invention entitled:

'ACETABULAR CUP ASSEMBLY" PC?UH?

l/$p Allen J. Spiegel on behalf of PFIZER HOSPITAL PRODUCTS
b’ull namefs) and 
address(es) of 
I)eelarant(s)

GROUP, INC.
°F 235 East 42nd Street, New York, State of
United States of America

do solemnly and sincerely declare as follows: -

I till namefs) of 
Applican tfs) I. J-yu J We ci re-the- fw-tke-mkfm t

1.

(or, in the ease of an application by a body corporate)

I am/We-a-r-e authorised by

PFIZER HOSPITAL PRODUCTS GROUP, INC.

the applicant's) for the patent to make this declaration on 
its/their behalf.
Tlte basic application's) as defined by Section 141 of the
Ac 1 was/weir made

Basie Countryfics) in the United States of America

J’jmdty Datefs)
Φ « »

on February 19 , 1986
« O
Basic Applicants)» a 6

■e a » .
by Robert Vincent Kenna
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TuJl’nnSiefs) and 
^addressfes) of 
anv/mtoifs)
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3.
lQiutbeiiasic.qipiiwbwMibil

(or where a person other than the inventor is the applicant)

3. Robert Vincent Kenna, 21 Cameron Raod, Saddle River, 
State of New Jersey, United States of America

t of
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Set out how Applieanlfs) 
derive title from actual 
inventor(s) e.g. The 
Applican(fs) is/are the 
aadgnoefs) of the 
Ir^vinpjcfn from the 
invert tor(s)
» , ! I t ι «

(-pespec+iwly)
is/ttre the actual inventory) of the invention and the facts upon
which the applicant^) is/are entitled to make the application are
as follows:

The Applicant Company is the assignee of the said
invention from the actual inventor by virtue of an assign­
ment dated March 3, 1986

if

4

4. The basic appliealionls·) referred to in paragraph 2 of this
Declaration was/were the first applicationfs) made in a Convention 
country in respect of the invention (-) the subject of the application.

SH’l

Declared atNew York, this 
New York

To ■ The Commissioner of Patents

28th day of January |Q 87 
PFIZER HOSPITAL PRODUCTS GROUP, INC.

ASSISTANT DIRECTOR FOR
FOREIGN PATENTS
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(12) PATENT ABRIDGMENT (11) Document No. AU-B-69023/87 
(19) AUSTRALIAN PATENT OFFICE. (10) Acceptance No. 593062

(54) Title
ACETABULAR CUP ASSEMBLY

International Patent Classiflcation(s)
(51)4 A61F 002/34

(21) Application No. : 69023/87 (22) Application Date'. 18.02.87

(30) Priority Data

(31) Number (32) Date (33) Country
831246 19.02.86 US UNITED STATES OF AMERICA

(43) Publication Date : 20.08,87

(44) Puoiication Date of Accepted Application : 01,02.30
(71) Applicant(s)

PFIZER HOSPITAL PRODUCTS GROUP, INC.
(72) Inventor(s)

ROBERT VINCENT KENNA

(74) Attorney or Agent
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(56) Prior Art Documents
GB 2,116847 
GB 2029227 
US 3863273

(57) Claim

h A three-component ace-tabular cup assembly for receiving and 

releasably retaining the femoral head component of a prosthesis, said cup 

assembly comprising:
a two component CUp and a locking ring, in which said cup

comprises

(I) a meta? shell ^finingan opening about a peripheral edge and 

adapted to removably fit within the natural anatomical acetabulum, and

(II) a cup-shaped Inner bearing of substantial1y rigid plastic 

fixedly secured within said metal shell, the Inner surface‘of said bearing 

being substantially hemispherical with a cylindrical apron and adapted to 

accept said femoral haad, '/aid apron having a plurality of resilient leaves 

formed by longitudinal s’ its extending to a distal end, whereby said leaves 

are adap d to move outwardly to allow passage of said femoral head into 

said inner bearing; arid

said ‘locking ring Is made from the same plastic as the inner 

bearing and has a substantially cylindrical configuration terminating in an 

outwardly projecting Up which overlaps the peripheral edge of said metal
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shel1 in the locked position, and also has projecting flanges, at least one 
of which is adapted to snap into a groove in said cup so that when said 
locking ring is pushed over the outer wall of said inner bearing it 
prevents the leaves of said bearing from moving outward and thereby 
releasably locks said bearing around said femoral head, there being an 
annular gap left between said lip of the locking ring and the adjacent 
periphery of the metal shell, whereby said locking ring may be readily 
disengaged and said femoral head removed while leaving said bearing fixedly 
secured within said shell by prying said lip away from said shell periphery
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"ACETABULAR CUP ASSEMBLY"

The following statement is a Cull description of this invention, 
including the best method of performing it known to us
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Acetabular Cup Assembly

This invention relates to an acetabular cup 

assembly for an artificial hip prosthesis. More 

particularly, the invention is concerned with a three- 

component acetabular cup assembly for receiving and 

releasably retaining the femoral head component of a 

prosthesis.

Artificial hip-joints comprising an endoprosthesis 

of an acetabulum and an endoprosthesis of a femur are 

known in the art.

In such prior art prostheses various means for 

accommodating and retaining the femoral head within the 

acetabular cup or socket have been disclosed.

For example, U.S. Patent No. 3,813,699 discloses a 
hip-joint prosthesis comprising a cup member adapted to 
snap in place over and holdingly engage a spherical 
femoral head member. U.S. Patent No. 3,982,291 
discloses a modification of the prosthesis described in 
U.S. Patent No. 3,813,699.

U.S. Patents No. 3,863,273; 4,044,403 and 
4,172,296 disclose prosthetic hip-joints having various 
arrangements for retaining the femoral head within the 
socket member.

U.S. Patent No. 4,241,463 discloses a prosthetic 
joint wherein the femoral head is retained within a 
bearing insert by movement of a split locking ring 
located intermediate the bearing and the ball-shaped 
femoral head. 4

if
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U.S. Patent No. 3,818,512 discloses an artificial hip-joint wherein a 
femoral head member is locked into an insert member installed within a 
fixed acetabulum prosthesis, said insert member being screwably fixed into 
said acetabulum by a self-locking nut.

The above references, which are merely representative, are indicative 
of rhe extensive interest in the art to provide successful hip-joint 
prostheses and, in particular, to provide ball and socket joints which 
provide maximum articulation and minimum dislocation.

However, none of the prior art prostheses have addressed and 
successfully resolved the problem not only of retaining the head in the 
socket but also of easily releasing the head, when required, without 
impairing the locking facility.

It is the object of the present invention to overcome or 
substantially ameliorate the above disadvantages.

There is disclosed herein a three-component acetabular cup assembly
and releasably retaining the femoral head component of a
c-up assembly

for receivin 
pros thesi s .^comprisi ng

a two component cup and a locking ring, in which said cup

« »ί €

-/Opi 2'
A* /

comprises

(i) a metal shell defining an opening about a peripheral edge and 

adapted to removably fit within the natural anatomical acetabulum, and

(ii) a cup-shaped inner bearing of substantially rigid plastic 

fixedly secured within said metal shell, the inner surface of said bearing 

being substantially hemispherical with a cylindrical apron and adapted to 

accept said femoral head, said apron having a plurality of resilient leaves 

formed by longitudinal slits extending to a distal end, whereby said leaves 

are adapted to move outwardly to allow passage of said femoral head into 

said inner bearing; and

said locking ring Is made from the same plastic as the inner 

bearing and has a substantially cylindrical configuration terminating in an 

outwardly projecting lip which overlaps the peripheral edge of said metal 

shell in the locked position, and also has projecting flanges, at least one 

of which is adapted to snap into a groove in said cup so that when said 

locking ring Is pushed over the outer wall of said inner bearing It 

prevents the leaves of said bearing from moving outward and thereby 

releasably locks said bearing around said femoral head> there being an 

annular gap left between said lip of the locking ring and the adjacent 

periphery of the metal shell, whereby said locking ring may be readily
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I disengaged and said femoral head removed while leaving said hearing fixedly
j secured within said shell by prying said lip away from said shell periphery,
j The inner bearing of the cup assembly of the invention may be made
j from a substantially rigid plastics material, herein referred to by the
j 5 simple colloquial term "plastic". The plastic is not only substantially

rigid but al.ro should be sufficiently resilient to allow the leaves in the 
ij apron to move outwardly and inwardly without cracking or breaking. Also a
| certain degree of resilience is required in the locking ring to allow it to
j snap into locking engagement with the inner bearing and to be pryed away
{ 10 therefrom as described above. Additionally, the inner surface of the
j bearing should be of such a nature that there is negligible friction
j between said surface and the material, usually metal, of the femoral head.
ί ’i( 't A plastic which possesses
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these desired characteristics is ultra high molecular 

weight (UHMW) polyethylene and this is the preferred 

plastic for the inner bearing and locking ring of the 

present invention. Other plastics having the desired 

characteristics are known in the art and may be used in 

the present invention, for example polyfluoroethylene 

and silicone.

The metal of the metal shell may be any biolo- 

gically-inert, corrosion-resistant metal alloy known in 

the art for endoprostheses. A particularly suitable and 

preferred metal is the high strength chromium-cobalt- 

molybdenum alloy known by the Registered Trade Mark 

"Vitallium".

In a preferred embodiment of the invention the 

metal shell is not fixed to the patient's acetabulum 

but is adapted to move in a substantially frictionless 

manner within the acetabulum so that the resultant 

joint is capable of articulation not only between the 

femoral head and inner bearing but also between the 

total hip prosthesis and the natural anatomical 

acetabulum. This type of acetabular prosthesis is 

known in the art as a bi-polar cup. To allow said 

movement within the acetabulum, the outer surface of 

the metal shell is preferably highly polished.

In a particularly preferred embodiment of the 

invention the first flange of the locking ring is a 

circular flap which lockingly engages with the groove 

in the inner bearing and the inner surface of the 

locking ring has an additional convex flange, located 

above said second flange, which convex flange engages 

with a cooperating concave groove in the outwardly 

projecting lip at the distal end of each leaf of said 

inner bearing.

4
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Preferred forms of the present invention will now be described by way 

of example with reference to the accompanying drawings, wherein:
Figure 1 is a side elevation of a prosthesis showing a sectional view 

of the acetabular cup assembly;
Figure 2 is a side elevation of the inner bearing;
Figure 3 is a top plan view of the locking ring;
Figure 4 is a side elevation of the locking ring;
Figure 5 is an enlarged sectional view of the locking ring in locked 

position around the inner bearing; and
Figure 6 is an enlarged sectional view of an alternative embodiment 

in which the outer surface of the inner bearing and the inner surface of 
the locking ring have different profiles from the embodiment of Figures 1 
to 5.

Referring to the first embodiment illustrated in the drawings, Figure 
1 illustrates an acetabular cup assembly comprising a metal shell 1, within 
which is fixedly secured an inner bearing 2. A locking ring 3 is in 
position around the inner bearing and releasably locks the bearing around a 
femoral head 4,

Referring to Figure 2, the inner bearing comprises a substantially 
hemispherical portion 21 and a cylindrical apron 22. The apron has a 
plurality of resilient leaves 23 formed by longitudinal slits 24, The 
leaves are adapted'to move outwardly to allow passage of the femoral head 
into the inner bearing and also, when desired, to allow removal of the 
femoral head, However, outward movement of the leaves is prevented when 
the locking ring is snapped into position as described hereinafter,
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The outer surface of the bearing has a groove 25 

running circumferentially around the apron and a 

circumferential ridge 26 adjacent said groove. The 

ridge is a section of increased diameter which 

decreases sharply to form the groove 25 at its top end 

and slopes gradually inwardly towards its lower end 

terminating in another section of increased diameter 

forming an outwardly projecting lip 27 at the distal 

end of each leaf.

The inner bearing is fixedly secured within the 

metal shell with aid of a circumferential notch 18 

which lockingly engages with an appropriate lip or 

flange 11 (Figure 5) on the inner surface of the metal 

shell. Any other suitable means may be used for the 

locking engagement of the bearing within the shell.

Referring to Figures 3, 4 and 5, the locking ring 

3 has a substantially cylindrical configuration 

terminating in an outwardly projecting lip 31 which 

overlaps the peripheral edge of the metal shell 1 in 

the locked position illustrated in Figure 1 and Figure 

5.
» o * ·

© 9*
• 9 *0 fi ·

•25
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The inner wall of the locking ring has a first 

flange 32 and a second flange 33. The first flange is 

adapted to pass over the circumferential ridge on the 

outer surface of the inner bearing in order to snap 

into the groove 25 when the locking ring is pushed over 

the outer wall of the inner bearing to the locked 

position. To ensure a secure latch the configuration 

of the male flange 32 should preferably matchingly 

conform to the female groove 25. Thus, in the 

illustrated -first embodiment the groove 25 is a full 

round concave and the flange 32 is a full round convex 

of the same radius.

4
*



ι»

-Ί-

In the locked position the second flange 33 of the 

locking ring butts against the distal end of each leaf.

Accordingly, to ensure a close-fitting touching 

engagement the inner profile of the flange should match

5 the outer profile of the projecting lip 27 at the

distal end of each leaf. The resulting close 

engagement prevents the leaves from moving outwardly 

and locks the inner bearing around the femoral head

To allow simple and quick release of the femoral 

10 head, wher desired, an annular gap 34 is provided

between the lip 31 and the adjacent periphery of the 

metal shell 1. The prosthesis may be readily 

disassembled by prying the lip 31 away from the shell 

periphery using a suitable tool (not shown) inserted in

15 the annular gap.
a β « ;

* “ Figure 6 illustrates an alternative and
a i ■
*“* particularly preferred embodiment in which the inner

surface of the locking ring has an additional convex

’j’* flange 35, located just above the second flange, which
20 convex flange engages with a cooperating concave groove

28 set in the projecting lip 27 of the inner bearing.
• ** Additionally, the first flange 32' of the locking ring
V is a circular flap which lockingly engages with the

groove 25 in the inner bearing. Also the ridge 26' in 
’» 25 this embodiment is of substantially the same diameter

throughout its length and terminates in a further 
t concave groove 29 at its lower end. The other features

of this embodiment are similar to and have'the same 
*ί*“ί reference numerals as like features in the embodiment

30 of Figures 1-5. 4
The cup assembly of the present invention, as 5'

exemplified by the illustrated embodiments provides a »
prosthesis which is secure against inadvertent 
dislocation but is adapted for easy disassembly when

35 required.
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The claims defining the Invention are as follows:

1. A three-component acetabular cup assembly for receiving and 

releasably retaining the femoral head component of a prosthesis, said cup 

assembly comprising:

a two component cup and a locking ring, in which said cup

comprises

(i) a metal shell defining an opening about a peripheral edge and 

adapted to removably fit within the natural anatomical acetabulum, and

(ii) a cup-shaped Inner bearing of substantially rigid plastic 

fixedly secured within said metal shell, the inner surface of said bearing 

being substantially hemispherical with a cylindrical apron and adapted to 

accept said femoral head, said apron having a plurality of resilient leaves 

formed by longitudinal slits extending to a distal end, whereby said leaves 

are adapted to move outwardly to allow passage of said femoral head into 

said inner bearing; and

said locking ring is made from the same plastic as the inner 

bearing and has a substantially cylindrical configuration terminating in an 

outwardly projecting lip which overlaps the peripheral edge of said metal 

shell 1n the locked position, and also has projecting flange,·, at least one 

of which is adapted to snap into a groove in said cup so that when said 

locking ring is pushed over the outer wall of said inner bearing it 

prevents the leaves of said bearing from moving outward and thereby 

releasably locks said bearing around said femoral head, there being an 

annular gap left between said Up of the locking ring and the adjacent 

periphery of the metal shell, whereby said locking ring may be readily 

disengaged and said femoral head removed while leaving said bearing fixedly 

secured within said shell by prying said lip away from said shell periphery,

2. A cup assembly according to claim 1, in which said plastic 1s 

ultra high molecular weight polyethylene,

3. A cup assembly according to claim 1 or 2, in which said metal is 

a high strength chromium-cobalt-molybdenum alloy.

4. A cup assembly according to claim 3, in which the outer surface 

of said metal shell Is highly polished.

I

? ΒI
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5. A cup assembly according to any one of claims 1 to 3 in which 

the outer surface of said cup-shaped inner bearing has a circumferential 

ridge such that said groove runs around the apron and adjacent to said 

ridge and said projecting flanges comprise a first flange and a second 

flange each located in the inner wall of said locking ring, said first 

flange being adapted to pass over said ridge and snap into said groove 

while the second flange butts against the distal end of each of said leaves.

6. A cup assembly according to claim 5, in which the first flange 

of the locking ring is a circular flap which lockingly engages with the 

groove in said inner bearing.

7. A cup assembly according to claim 5, in which the inner surface 

of said locking ring has an additional convex flange, located above said 

second flange, which convex flange engages with a co-operating concave 

groove in the outwardly projecting lip at the distal end of each leaf of 

said inner bearing,

8. A three-component cup assembly substantially as hereinbefore 

described with reference to the accompanying drawings.

DATED this TENTH day of NOVEMBER 1989 

Pfizer Hospital Products Group Inc

Patent Attorneys for the Applicant 

SPRUSON & FERGUSON

KLN/17281



F/G I

*
69 023/87

FIG.2

2>2

r





r
ft·• ft ·■ · · * • *
w ft ft

j
Jz
'1

z

I

27- 3!

69 023/87

f


