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(57) Abstract:  The present invention relates
to a coupling device for attaching the external

hearing aid part (5) to the skull bone 810) anchored
part in a bone conducting hearing aid apparatus,
whereby the retaining force in the coupling device
is substantially established by means of a permanent
magnet. The bone anchored part as well as the
external hearing aid part (5) comprises a magnetic
part (4 and 6, respectively) and at least one of these
magnetic parts is a permanent magnet. If only one

J of the two magnetic parts (4, 6) is a permanent

magnet, the other magnetic part should be made
of a ferro-magnetic material. The magnetic part
(4) of the bone anchored art of the hearing aid is
preferably made as an annular device located in the
skin penetrating spacer (1) of the hearing aid.
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A COUPLING DEVICE FOR A TWO-PART BONE-ANCHORED HEARING AID APPARATUS

The present invention relates to a coupling device for at-
taching the external hearing aid part to the skull bone
anchored part in a bone conducting hearing aid apparatus.

For persons who cannot benefit from traditional, air con=
duction hearing aids there are other types of sound trans-
mitting hearing aids on the market, i e bone anchored hea=
ring aids which mechanically transmit the sound informa-
tion to a persons inner ear via the skull bone by means of
a vibrator. The hearing aid device is connected to an an—
choring element in the form of an implanted titanium screw
installed in the bone behind the external ear and the
sound is transmitted via the skull bone to the cochlea
(inner ear), i e the hearing aid works irrespective of a
disease in the middle ear or not. The bone anchoring prin=
ciple means that the skin is penetrated which makes the
vibratory transmission very efficient.

This type of hearing aid device has been a revolution for
the rehabilitation of patients with certain types of im—
paired hearing. It is very convenient for the patient and
almost invisible with normal hair styles. It can easily be
connected to the implanted titanium fixture by means of a
bayonet coupling or a snap in coupling. Examples of this
type of hearing aid devices are described in US Patents
No. 4,498,461 and 5,735,790. It is also referred to the
BAHA® bone anchored hearing aid marketed by Entific Medi-
cal Systems in GSteborg.

The previously known coupling devices for said hearing
aids are all based on mechanically spring actuated parts.
The disadvantage with such coupling details is the fact
that they are exposed to mechanical wear so that in course
of time there is a play in the system and other troubles
when connecting the hearing aid device.
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One object of the present invention is to provide a coup=
ling device for a hearing aid apparatus which is less ex—
posed to mechanical wear compared to the previously known
coupling devices with mechanically spring actuated parts.

According to the invention, the retaining force in the
coupling device is substantially established by means of a
permanent magnet.

According to a preferred embodiment the bone anchored part
as well as the hearing aid device itself comprises a mag=
netic part and at least one of these magnetic parts is a
permanent magnet.

In the following the invention will be described more in
detail with reference to the accompanying drawing in which
a bone anchored hearing aid with a coupling device accor-
ding to the invention is schematically illustrated.

The figure shows the two main parts of the hearing aid ap=~
paratus, the bone anchored part and the hearing aid part 5
which is intended to be connected to the bone anchored
part. The bone anchored part comprises a skin penetrating
spacer 1 which is attached by means of a connecting screw
3 to an anchoring element, a fixture 2, anchored in the
skull bone 10. The fixture is preferably made of titanium
which has a known ability to integrate into gurrounding
bone tissue, so=called osseocintegration. The fixture has a
main body 2a with external threads to be inserted into the
skull bone, a flange 2b which functions as a stop means
when the fixture is installed into the skull bone 10 and a
tool engaging socket, for instance in the form of an ex-
ternal hex (not shown here). The main body 2a is shorter
than 5 mm, in order not to go completely through the thin
skull bone. One example of such a fixture is illustrated
in US Des. 294,295.
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The apical part of the main body 2a of the fixture can be
designed with cutting edges which are self~tapping when
the anchoring element is installed into a hole drilled in
the bone with a hole diameter corresponding to the inner
diameter of the screw thread profile. One example of such
a fixture is described in Swedish patent application
0002627-8.

The skin penetrating spacer 1 comprises an annuiar magne-
tic part 4 so that the conmecting screw 3 can be easily
reached in the center 4a. As an alternative the magnetic
part 4 can be detacheable so that the connecting screw 3
can be reached in this way. As a further alternative the
magnetic part can be integral with the connecting screw so
that they are disengaged together.

Preferably the skin penetrating spacer has a conical form
so that the spacer part adjacent to the fixture has a
smaller diameter at the base compared to the upper diame-
ter b of the spacer. In such a way the contact surface of
the magnetic part 4 can be made larger without a corres-
ponding increase of the diameter at the base of the spa-
cer.

The hearing aid part 5 also comprises a magnetic part 6
having a magnetic surface 7 for attaching to the corres-
ponding magnetic part 4 of the skin penetrating spacer.
The magnetic contact surface 7 is mechanically connected
to the vibrator 8 in the hearing aid part. The hearing aid
part with the vibrator and other electronics can be of a
type which is known per se and will therefore not be de-
gscribed in any detail here.

At least one of the two magnetic parts 4 and 6 in the skin
penetrating spacer and the hearing aid part, respectively,
should contain a permanent magnet. In case of a permanent
magnet in only one of said magnetic parts, the other part
should then be made of a ferro-magnetic material. The mag-
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nets as well as the ferro-magnetic material should be sur-
face treated in order to avoid corrosion on the surfaces
of these magnetic materials.

Sintered magnets usually have stronger magnetic properties
than other types of magnets, so therefore it could be an
advantage to use such type of magnets for a good retention
of the hearing aid and a possible reduction of the size of
the magnetic coupling device.

To facilitate the connection of the external hearing aid
part 5 the skin penetrating spacer is provided with an an-
nular flange or central boss which projects outwards from
the magnetic contact surface to prevent the hearing aid
from sliding off the magnetic surface in a lateral direc-
tion. As an alternative such a flange or central boss
could be arranged on the magnetic coupling part 6 on the
hearing aid part 5.

In the example illustrated in the figure the skin penetra-
ting spacer 1 and the fixture 2 are illustrated as two se-
parate parts which are attached to each other by means of
a connecting screw 3. As an alternative the spacer and the
fixture can be made in one piece in which case no connec-
ting screw is required. In this case the magnetic part can
be integral with this one piece or it can be made as a re-
placeable piece.
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CLAIMS

1. Coupling device for attaching the external hearing aid
part to the skull bone anchored part in a bone conducting
hearing aid apparatus c haracterized in
that the retaining force in the coupling device is sub-
stantially established by means of a permanent magnet.

2. Coupling device according to claiml characte -
rized in that the bone anchored part as well as the
hearing aid device (5) itself comprises a magnetic part (4
and 6, respectively} and at least one of these magnetic
parts is a permanent magnet.

3. Coupling device according toclaim2 characte=
rized in that in case of a permanent magnet in only
one of the magnetic parts (4,6), the other part should
then be made of g ferro-magnetic material.

4. Coupling device according to claim2 characte =~
rized in that the magnetic part (4) of the bone an-
chored part of the hearing aid comprises an annular part
arranged in the skin penetrating spacer (1) of the hearing
aid.

5. Coupling device according toclaim4 characte~
rized in that the magnetic part (4) of the bone an-
chored part of the hearing aid is integral with the con-
necting screw (3) which connects the skin penetrating spa-
cer (1) with the hearing aid anchoring screw, the fixture

(2).

6. Coupling device according toclaim 2 characte =
rized in that the skin penetrating spacer (1) and
the hearing aid anchoring screw, the fixture (2), is made
in one piece so that the magnetic part (4) is integral
with this detail.



10

15

20

25

30

35

WO 03/001845 PCT/SE02/01088

7. Coupling device according to ¢laim 2 characte =
rized in that the magnetic part (4) of the bone an-
chored part of the hearing aid is replaceable by snap-in
or screw retaining means in the skin penetrating spacer

(1).

8. Coupling device according toclaim2 characte =
rized in that the permanent magnet is made by means
of sintering technique.

9. Coupling device according to claim 2 characte -
rized in that the magnetic material has a non-cor-
rosive surface layer material.

10. Coupling device according toclaim4 characte =
rized in that the magnetic part (4) of the bone an-
chored part of the hearing aid is disposed in the skin pe-
netrating spacer (1} in such a way that at least a part of
the skin penetrating spacer projects outwards from the
magnetic contact surface (7).

11. Coupling device according toclaim4 characte=
rized in that the diameter (a) of the skin penetra-
ting spacer (1) adjacent to the skull bone (10) is smaller
compared to the diameter (b} of that part of the skin pe-
netrating spacer which is located close to the hearing aid
part (5).
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