PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 4,

AG61F 2/42 Al

(11) International Publication Number:

(43) International Publication Date:

WO 89/09580

19 October 1989 (19.10.89)

(21) International Application Number: PCT/GB89/00368

(22) International Filing Date: 11 April 1989 (11.04.89)

Sy, US.

Published
With international search report.

(30) Priority data:

8808577.4 12 April 1988 (12.04.88) GB

(71X72) Applicant and Inventor: SEEDHOM, Bahaa, Botros
{GB/GB); 30 Blenheim Terrace, Leeds LS2 9HD (GB).

(74) Agent: ORR, Williamm, McLean; Urquhart-Dykes &
Lord, 5th Floor, Tower House, Merrion Way, Leeds,
West Yorkshire LS2 8PA (GB).

(81) Designated States: AT (European patent), AU, BE (Euro-
pean patent), CH (European patent), DE (European pa-
tent), FR (European patent), GB (European patent), IT
(European patent), JP, KR, LU (European patent), NL
(European patent), SE (European patent),

(54) Title: PROSTHETIC FINGER JOINT

(57) Abstract

There is disclosed a prosthetic finger joint (10) for implantation
between two finger bone sections (11 and 12), and which comprises a
stem (13) for introduction into a passage (14) formed in the first finger
section (11), and a part spherical head (15) provided at one end of the
stem (13) to permit pivoting of the second bone section (12) relative to
the first bone section (11). The head (15) defines a hemispherical bear-

ing surface (16) over which the finger section (12) can pivot through ap- 120 254 2

proximately 90°, and it has a planar seating face (17) which engages an
inclined end face (18) of the first finger section (11) after implantation

surgery. The seating face (17) is non-perpendicularly inclined to the ____
p

general axis of the passage (14) in the first finger bone section (11), and
the stem (13) projects non-perpendicularly from the seating face (17) to
be received by the passage (14). A prosthetic socket section (23) is

mounted in the second finger bone section (12), and comprises a cup -
(24) which slidably engages the outer surface (16) of the head (15), and 26

an integral stem (25) which is introduced into a passage (26) formed in
the second bone section (12). The stems (13 and 25) can be anchored in
position using acrylic bone cement, or in some embodiments the an-
choring in position may be cementless, by virtue of the construction of
the stems.
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PROSTHETIC FINGER JOINT

This invention relates to a prosthetic finger joint
and is particularly, though not exclusively, concerned with
a replacement metacarpophalangial (MCP) joint.

It is known to provide prosthetic finger joints which
comprise a stem having a ball end, in which the stem is
secured to a centre region of a planar face of the ball end
and projects substantially perpendicularly therefrom.

To replace a damaged or deteriorated finger joint
between two finger sections, or a MCP joint, it is
necessary to remove the remnants of the natural material
providing the pivot axis between the finger sections and to
drill a passage in one of the finger sections into which
the stem is introduced.

The ball ends of existing prosthetic finger joints are
generally hemispherical, and the spherical outer face
provides a bearing surface which permits pivoting of the
other finger section relative thereto. However, given that
the ball end is hemispherical and has its planar end face
extending perpendicular to the stem, this limits the extent
of relative pivotal movement which can take place.

The most popular MCP replacement is the Swanson
silicone rubber prosthesis which is a one component
prosthesis with two stems introduced into the bone
cavities, without any fixation. It restores the joint from
a cosmetic point of view, but not its function to any
appreciable extent. Also, in the course of time, natural
ligament material may be completely damaged by disease.
Absence of ligaments renders a joint unstable.

The present invention has been developed primarily
with a view to providing a prosthetic finger joint which
enables a greater range of relative arcuate movement
between two finger sections after implantation, and
preferably to facilitate the adhesion of re-growing natural

ligament material and other tissue around the prosthetic
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joint to stabilise the said joint.

According to the invention there is provided a
prosthetic finger joint for implantation between two finger
bone sections and which cémprises a stem for introduction
into a passage formed in a first of the finger bone
sections, and a part'spherical bearing provided at one end
of the stem to permit pivoting of a second finger bone
section relati&e to the first finger bone section, the
bearing being arranged to seat on an inclined end face of
the first finger section so as to be non-perpendicularly
inclined to the general axis of the passage, and in which:

the pértrspherical bearing has a substantially planar
seating face which is engageable with said inclined end
face of the first finger section, and said stem projects
non-perpendicularly from said planar seating face to be
receivable by said passage.

Preferably, the bearing is formed by a hemisphere, and
the stem is secured non-centrally of the planar seating
face of the bearing.

The planar seating face of the bearing may be formed
with one or more recesses into which boney ingroﬁth can
take place, or alternatibely may comprise an annular
seating which surrounds a single cavity defined within the
bearing and into which boney ingrowth can take place.

To promote ingrowtﬁ.of natural ligamentrmaterial, it
is preferred that the prosthetic finger joint is provided
with a prosthetic ligament for co-operation therewith upon
implantation thereof. The prosfhetic ligament may comprise
a perforated prosthetic ligament which may be attached to
the prosthétic finger joint, or to any suitable site on the
natural finger material, and natural material may then grow
through the ligament over a period of time.

One preferred material from which the prosthetic
finger joint may be made comprises a suitable grade of
implantable plastiés matérial. Alternatively, the bearing

may be of composite construction. comprising a core of
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plastics material and a shell of any suitable bio-
compatible metal or metals.

When the core is made of plastics material,
conveniently the stem also is moulded of plastics material
in one piece with the core.

The external surface of the stem may be formed with
serrations to engage the wall of the passage, and thereby
to resist rotation of the stem in the passage.

In an alternative arrangement, the outer surface of
the stem may be provided with resiliently deformable fins
which enable the stem to be press-fitted into the passage
by deformation of the fins as necessary, but which fins
then engage firmly with the wall of the passage to locate
the stem therein against axial withdrawal and / or
rotation. This preferred arrangement may be designed so as
to be capable of being secured in position without the need
for subsequent application of acrylic bone cement i.e. a
cementless implantation.

To enable a tighter fit to be made in the passage in
the first bone section, a piece of fabric may be wrapped
around the fins on the stem, and such fabric will also
permit boney or tissue ingrowth over a period of time in
order to anchor the implanted joint in position.

To faciliate the pivoting of the second finger bone
section relative to the implanted prosthetic joint, it is
particularly preferred to provide a prosthetic socket
section for introduction into a passage formed in the
second bone section. This preferably comprises a cup which
is slidably engageable with the outer periphery of the
bearing, and which has a central stem projecting away from
the base of the cup and suitable for introduction into the
bone passage in the second bone section.

The prosthetic socket section is preferably made of
implantable grade plastics material.

When, as is preferred, the bearing is formed by a

hemisphere, this permits a full 90° arc of movement of the
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second finger section relative to the first finger section.

While one preferred material from which the prosthetic
finger joint can be made is implantable grade plastics
material, or biocompatible metals, such as stainless steel,
implantable ceramic materials also may be used.

Embodiments ofrprosthetic finger joint'according to
the invention will now be described in detail, by way of
example only, with reference to the accompanying drawings,
in which:

Figure | is a diagrammatic side view of a first
embodiment of prosthetic finger joint according to the
invention and intended to be used as an implant to replace
an existing MCP joint;

Figure 2 is a plan view corresponding to Figure 1;

Figure 3 is a side view of one practical construction
of prosthetic finger joint according to the invention;

Figure 3a is a detailed view of part of the outer
periphery of a bearing head of the joint shown in Figure 3}

Figure 4 is an end view of the practical construction
shown in Figure 3;

FigureVS-is a side view of a practical construction of
prosthetic socket section for use with the joint shown in
Figures 3 and 4; and, 7

Figure 6 is a detailed schematic view and to a reduced
scale of an alternativé construction of stem for the finger
joint section. _ |

Referring now torFigures 1 and 2 of the drawings, a
prosthetic finger joint according to the invention is
designated generally by reference 10 and is intended for
implantation between a first finger section 11 and a second
finger section 12, which may be the finger bone sections
adjacent to the MCP joint. The finger joint 10 comprises a
stem 13 which is adapted for introduction into a passage 14
formed in the first finger section 11, and a part spherical
head 15 provided at one end of the stem 13 to permit

pivoting of the second bone section 12 relative to the
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first bone section 11.

The part spherical head 15 defines a hemispherical
bearing surface 16 over which the finger section 12 can
pivot through approximately 90° from the position shown in
full lines in Figure 1 to the position shown in dashed
outline. The head 15 also has a planar seating face 17
(which may be a generally annular surface) which engages an
inclined end face 18 of the first finger section 11 after
necessary implantation surgery. It will be noted from the
side illustration of Figure 1 that the seating face 17 is
non-perpendicularly inclined to the general axis of passage
14, and that the stem 13 projects non-perpendicularly from
the seating face 17 to be received by the passage 14.

The stem 13 is therefore an off-set stem, in that it
is non-perpendicularly inclined to seating surface 17, and
also is non-centrally secured to the surface.

One or more cavities or recesses (shown by dotted
outline 19 in Figure 1) may be provided in the seating face
17, to receive the entruded bone cement used for fixing the
prosthesis. Alternatively, although not shown, the seating
face 17 may be annular, and surrounds a single cavity
formed in the head 15.

To promote natural ligament tissue ingrowth into and
around the prosthetic finger joint, a perforated prosthetic
ligament 20 may be attached to stem 13 and/or to the
bearing 15, and is shown, for example, secured by pin 21 to
the stem 13. After implantation surgery, the ligament 20
can be attached permanently to finger section 12, and this
is shown diagramatically by the use of pin 22. In the
course of time, natural tissue ingrowth will take place,
which will be around, and through the prosthetic ligament,
and into adhesion with the bone of the finger joint. A
prosthetic ligament may be attached to either or each of
the prosthetic finger joint components if desired, and may
be secured in any desired manner. Alternatively. it may be

secured to the bones of the finger joint.
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The preferred material from which the prosthetic
fingerrjoint is manufacturéd is a biocompatible metal, such
as stainléss'steel, or cefamic material, or part metal and
part ceramic with the head being made of ceramics. 7

The illustrated embodiment of prosthetic finger joint
will be,particulariy advantageous for use with a patient
subject to the ulna deviation following failure of natural
ligaments.

After implantation, the stem 13 will be anchored in
position using acrylic bone cement 14a introduced with the
passage 14. 7

To promote an easy sliding pivot connection between
the adjacent finger sections 11 and 12, a prosthetic socket
23 is provided, which is shown for convenience within the
section 12 at its pivoted position designated by reference
12a and shown in dashed outline in Figure 1. The socket 23
is made of suitable implantable plastics material,r
preferably ultra high molecular weight polyethylene.
(UHMWPE), and comprises a'cup 24 which slidably engages the
outer surface 16 of the head 15, and an integral stem 25
which is introduced into passage 26 formed in bone section
12 and then anchored in place using acrylic bone cément
25a.

The ligament 20 may be secured directly to the bones,
by sutures or bone fragments. The shape of the ligament is
preferably of open weave mesh with pockets, and / or dense
sections as appropriate.for fixation to both ends.

The stem 13 is-prefefably provided with a square
cross-section, or is formed with "flats” so as to resist
any tendancy for the prosthesis 10 to rotate in use, and
the stem 13 to rotate in the acrylic cement 14a.

7 The head 15 (which is generally hemi-spherical), also
may be'formed,with side flats to allow orientation during
implantation, and / or to accommodate a larger spherical
shape within a narrow finger joint.

Figures 1 and 2 of the drawings show schematically one
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example of prosthetic finger joint and prosthetic socket
section according to the invention. Practical
constructions of the prosthetic finger joint and socket
section are shown, by way of example only, in Figures 3 to
5, and parts corresponding with those already described
with reference to Figures | and 2 are designated by the
same reference numerals, but with the addition of the
letter a.

It will be seen from Figures 3 and 4 that the stem 13a
is provided with side flats 26 which will resist rotation
of the stem 13a in the bone passage in the first finger
bone section, and will allow easy introduction of acrylic
bone cement. The head 15a may be provided with side cut-
outs along the dashed lines 27, and which may be
advantageous for certain types of finger joints requiring
surgery e.g. to avoid impingement with an adjacent
prosthetic joint and / or to avoid the resection of natural
tissue which should be preserved.

In addition, the outer periphery of the bearing
surface may have dents or grooves to allow sliding guidance
of natural tendons, as shown in the detail of Figure 3a
which shows a tendon 33 guided along a groove 32.

Figure 5 shows a prosthetic socket section 23a having
a stem 28 and a cup 29 provided with a curved engaging
surface 30 which can slide on the external surface 16a of
head 15a of the prosthetic finger joint.

The illustrated embodiments are primarily intended to
be anchored in position by the use of acrylic or other
suitable bone cements, but a modification is shown in
Figure 6, which enables a cementless joint to be implanted.
Figure 6 is a detailed view of part of stem 13, or stem 25,
and which is made of implantable grade plastics material,
and has its external surface provided with resiliently
deformable fins 31. These enable the stem (13, 25) to be
press-fitted into its respective passage by deformation of

the fins as necessary, but the fins then engage firmly with
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the wall of the passage to locate the stem therein against
axial withdrawal and / or rotation.

Over a period of iime,_tissue and boney ingrowth dan
take place to anchor the stem in position, but to improve
the anchoring effect, a piece of fabric, shown by dashed
outline 32 in Figure 6, may be wrapped around the fins 31,
and this enables a tighter fit to be made in the passage,
but the fabric also permits boney or tissue ingrowth to
take place over a period of time. The fabric covering may
be formed by wrapping a fabric tape in spiral manner around
the finned stem. , |

Some or all of the components of the prosthetic finger
joint and prosthetic socket section may be made of
implantable grade plastics material, or suitable
biocompatible metal or metals, or ceramic material.

One preferred arrangement comprises moulding the stem
13 and a core of the head 15 in one piece of plastics
material, and then applying a metal shell onto the core of

the bearing head to form the outer bearing surface.
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CLAIMS

1. A prosthetic finger joint for implantation between
two finger bone sections and which comprises a stem for
introduction into a passage formed in a first of the finger
bone sections, and a part spherical bearing provided at one
end of the stem to permit pivoting of a second finger bone
section relative to the first finger bone section, the
bearing being arranged to seat on an inclined end face of
the first finger section so as to be non-perpendicularly
inclined to the general axis of the passage, and in which:

the part spherical bearing has a substantially planar
seating face which is engageable with said inclined end
face of the first finger section, and said stem projects
non-perpendicularly from said planar seating face to be
receivable by said passage.

2. A prosthetic finger joint according to Claim 1, in
which the bearing is formed by a hemisphere, and the stem
is secured non-centrally of the planar seating face of the
bearing.

3. A prosthetic finger joint according to Claim 1 or
2, in which the planar §eating face of the bearing is
formed with one or more recesses into which boney ingrowth
can take place.

4. A prosthetic finger joint according to Claim 1 or
2, in which the planar seating face of the bearing
comprises an annular seating which surrounds a single
cavity defined within the bearing and into which boney
ingrowth can take place.

5. A prosthetic finger joint according to any one of
Claims 1 to 4, including a prosthetic ligament for co-
operation with the prosthetic joint upon implantation
thereof.

6. A prosthetic finger joint according to any one of
Claims 1| to 5, in which the bearing is of composite

construction comprising a core of plastics material and a
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shell of a biocompatible metal.

7. A prosthetic finger joint according to Claim 6, in
which the stem is moulded of plastics in one piece with
said core. : | '

8. A pbosthetic finger joint according to any one of
Claims 1 to 7, in which the external surface of the stem is
formed with serrations to engage the wall of the passage
and thereby to resist rotation of the stem in the passage.

9. A prosthetic finger joint according to any one of
Claims 1 to 7, in which the outer surface of the stem is
provided with resiliently deformable fins which enable the
stem to be press-fitted into the passage by deformation of
the fins as necessary, but which fins then engage firmly
with the wall of the passage to locate the stem therein
against axial withdrawal and / or rotation.

10. A prosthetic finger joint according to Claim 9,
including a piece of fabric which is wrapped around the
fins on the stem to enable a tighter fit to be made in the
passaée; such fabric also permitting boney or tissue
ingrowth ovér a pefiod of time in order to anchor the
- implanted joint in position.

11. & prosthetic finger joint according to any one of
Claims 1 to 10, including a prosthetic socket section for
introduction into a passage formed in the second bone
section.

12. A prosthetic finger_jointraccording to Claim 11,
in which the prosthetic socket section comprises a cup
which is slidably engageable with the outer periphery of
the bearing, and which has a central stem projecting away
from the base of the cup and suitable for introduction into
the passage in the second bone section.

13. A prosthetic finger joint according to any one of
Claims I to 12, in which the outer periphery of the bearing
is formed with a groove or dent along which a natural
tendon can be guided.

14. A prosthetic finger joint according to Claim 2,

-



WO 89/09580 11 PCT/GB89/00368

in which the hemispherical bearing is formed with lateral
" cut-outs to reduce the transverse dimension of the joint.

15. A method of implanting a prosthetic finger joint
between first and second finger bone sections, said
prosthetic finger joint comprising a stem and a part
spherical bearing provided at one end of the stem, and said
bearing having a substantially planar seating face with
said stem projecting non-perpendicularly from said seating
face, and in which the method comprises:

forming a passage in the first finger bone section;

forming an inclined end face of the first finger
section after implantation surgery; and,

introducing the stem of the prosthetic finger joint
into said passage and seating the bearing via its planar
seating face on said inclined end face so as to be non-
perpendicularly inclined to the general axis of the
passage.

16. A method according to Claim 15, in which a
passage is formed in the second bone section, and a
prosthetic socket section is introduced into said passage
in the second bone section to co-operate with the bearing
of the prosthetic finger joint.

17. A method according to Claim 16, in which the
prosthetic socket section comprises a cup having a central
stem projecting away from the base of the cup and which is
introduced into the passage in the second bone section,
said cup being slidably engageable with the outer periphery
of the bearing of the prosthetic finger joint upon

implantation.



WO 89/09580

PCT/GB89/00368

174

o !
_
nw.m/u/ |

-«

o>
~—

18
19

20

12

22

1~

FIG.

SUBSTITUTE SHEET



WO 89/09580 PCT/GB89/00368

214

1
N V _
//13

FIG. 2

SUBSTITUTE SHEET



WO 89/09580 PCT/GB89/00368

3/4
26 13a
/ 32

- i 15a

/ > _
16a

FIG. 3

32

33

FIG. 4

SUBSTITUTE SHEET



WO 89/09580 PCT/GB89/00368

L14
29 28
30
/
23a
FIG 5
31 36 13,25

SUBSTITUTE SHEET



INTERNATIONAL SEARCH REPORT

International Application No ~ECT/GB 89/00368

I. CLASSIFICATION OF SUBJECT MATTER (it several classification symbols apply. indicate ait) ¢
According to International Patent Classification (IPC) or to both National Classification and IPC

pcd. A 61 F 2/42

Ui. FIELDS SEARCHED

D ' Searched 7
Classification System | Classification Symbols
et A6l F
. Documentation Searched other than Mini D J
to the Extent that such D nts are Included in the Fields Searched §

1. DOCUMENTS CONSIDERED TO BE RELEVANT®

Category * | Citation of Document, " with indication, where appropriate, of the reievant passages ‘2 | Relevant to Claim No. 3

Y UsS, A, 4231121 (F.M. LEWIS) 4 November 1980, | 1,2,11,12.
see the whole document

A < 3-10,13,14
Y EP, A, 0042808 (G. GAUTIER) 30 December 1981, 1,2,11,12
see page 4, lines 24-34; page 6, lines
1-15; figure 2

A Us, A, 3879767 (J.A. STUBSTAD) 29 April 3,4,10
1975, see column 2, line 63 - column
3, line 17, column 3, lines 31-50,
lines 63-67

A Us, A, 4642122 (A.D. STEFFEE) 10 February 7-9,14
1987, see column 1, line 47 - column
2, line 30, column 3, lines 19-22;
figures 1,3

A WO, A, 86/03117 (L. HANSLIK et al.) 5
5 June 1986, see page 2, lines 8-17;
page 2, line 27 - page 3, line 9

¢ Special categories of cited documents: ¢ “T" later idgic‘uf:o:n pugllthto? aft:':ﬁt_:: In‘t':n::tio.mlrfél:ag nd::;
- . . or priority date and not in € ICX wil o apPplt
A g::‘l‘:!‘:?:ﬂd!? 2‘:%: l;:&:r;’::l':f::n‘:cf.lhn art which ia not icmd ‘go understand the principle or theory underlying the
nvention
“E” a;;::rd ;“ nt but published on or after the internationat uyw documo:t of pa:ic:ldu ulc‘vanu: tho‘ %I:imod t:urgio‘n
cannot be considered novel or canno considered to
“r dohcu'l‘n‘im w&lc:: may t?row doubts on priority cl:im(t) or involve an inventive step
which is cit o establish the publication date of another nyn N .
Gikion o iner specil eason (88 $9ecife) Y Aot et on nvanivs sp Whon the
*“0O" document referring to an oral discl o, use, exhibition or document is combined with one or more other such docu-
other means mants, such combination being obvious to a person skilled
“p" document published priof to the international filing date but in the art.
fater than the priotity date claimed “&" document member of the same patent family

V. CERTIFICATION

Date of the Actual Completion of the international Search Date of Mailing of this International Search Report
6th July 1989

International Searching Authority
EUROPEAN PATENT OFFICE

=G: YAN DER PUTTEN

Form PCT/ISA/210 (second sheet) (January 1985)



international Application No. PCT/GB 8 9 / 00 3 68

. DOCUMENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET)

Category* | Citation of Docurnent. with indication, whers appropriate. of the reievant passages Relevant to Clarm No

Al GB, A, 1573608 (D. HOWSE & CO.) 6

28 August 1980, see page 1, lines g
66-84; figures 1,2 '

A" EP, A, 0053633 (W. SCHNEIDER) 16 June 1982, 13
: see page 2, lines 36-44; figure 4 :

A FR, A, 1550013 (DOW CORNING) 13 December

1968, see the whole document
P, X FR, A, 2605878 (LANDOS APPLICATIONS ' 1,6,7,9,

ORTHOPEDIQUES FRANCAISES) - 11
6 May 1988, see page 2, line 35 -
page 3, line 14; page 4, lines 23-26;
page 5, lines 21-29; page 6, line
24 - page 7, line 4; page 7, line 35 -
page 8, line 2; page 8, lines 9-14;
figures 1,6

Form PCT ISA 210 (extra sheel) (January 1985)

-2-

ay



international Application No. PCT/GB 89/00368

FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET

V.@ OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE®

This international search report has not been established in respect of certain claims under Article 17(2) (a) tor the following reasons:
1. Claim b 315'.1 "/ they relate to subject matter not required to be searched by this Authority, namely:

See PCT-Rule 39.1(IV): Methods for treatment of the human
or animal body by surgery or therapy,
as well as diagnostic methods.

ZD Claim bers b they relste to parts of the international application that do not comply with the prescribed require-
ments to such an extent that no meaningful international search can be carried out. specifically :

3D Claim numbers........... DeCause they are depencent claims and 8re not Orafted in accordance with the second and third sentences of

PCT Rule 8.4a).

Vl.D OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING ?

This international Searching Authority found multiple inventions in this international appiication as follows:

I.D As all required additional search fees wers timely paid by the applicant, this international search report covers ail searchable claims
of the internationai application.

z[] As only some of the required additional search fees wers timely paid by the applicant, this international search report covers only
those cisims of the international application for which fees were pald, specifically claims:

a[j No required additional ssarch fees were timsly paid by the applicant. Consequently, this international search report is restricted to
the invention first mentioned in the claims; it is covered by claim numbers:

4. As all searchable claims.could be searched without effort justitying an additional fes, the internationa! Searching Authority did not
invite payment of any additional tes.

Remark on Protest
D The additional search fees were led by applicant's protest.
D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (supplemental shest (2)) (January 1985)



1’0 FORM PO4T9

F

This annex lists the patent family members relating to the patent documents cited
The members are as contained in the European Patent Office EDP file on 21/07/89

ANNEX TO THE INTERNATIONAL SEARCH REPORT
ON INTERNATIONAL PATENT APPLICATION NO.

GB 8900368
SA 28044

in the above-mentioned international search report.

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent document Publicin‘on Patent family Publication
cited in search report date member(s) date
US-A- 4231121 04-11-80 None
EP-A- 0042808 30-12-81 FR-A,B 2484826 24-12-81
C ' AT-T- E10336 15-12-84
AU-B- 542660 28-02-85
AU-A- 7200881 24-12-81
CA-A- 1167601 22-05-84
JP-A- 57031855 20-02-82
7 US-A- 4367562 11-01-83
US-A- 3879767 29-04-75 None
US-A- 4642122 10-02-87 None
WO-A- 8603117 05-06-86 DE-A,C 3444001 05-06-86
EP-A,B 0204776 17-12-86
JP-T- 62500916 16-04-87 -
US-A- 4770663 13-09-88
GB-A- 1573608 28-08~80 None
EP-A- 0053633  16-06-82 None
FR-A- 1550013 13-12-68 BE-A- 708942 04-07-68
DE-A- 1616142 04-05-72
GB-A- 1192960 28-05-70
NL-A- 6800162 0&-07-68
_ US-A- 3462765 26-08-69
FR-A- 2605878 06-05-88 None

For more details about this annex : see Official Journal of the European Patent Office, No. i2/82

A




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

