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"Fixation system for an implantable medical device"
Field of the Invention

The present invention resides in an improved method of mounting an
implantable component of an implantable medial device, such as a cochlear implant
package, securely in the head region of a recipient. ‘

Backgaround of the Invention

In many people who are profoundly deaf, the reason for deafness is absence of,
or destruction of, the hair cells in the cochles which transduce acoustic signals into
nerve impulses. These people are unable to derive snitable benefit from conventional
hearing aid systems, no matter how loud the acoustic stimulus is made, because there is
damage to or absence of the mechanism for nerve impuises to be generated from sound
in the normal manner.

1t is for this purpose that cochlear implant systems have been developed. Such -
systems bypass the hair cells in the cochlea and directly deliver electrical stimulation to
the auditory nerve fibres, thereby allowing the brain to perceive a hearing sensation
resembling the natural hearing sensation normally delivered to the auditory nerve.

Cochlear implant systems have typically consisted of essentially two
components, an external component commonly referred to as a processor unit and an
internal implanted component commonly referred to as a receiver/stimulator unit.

Traditionally, both of these components have cooperated together to provide the sound
sensation to a user. '

The external component has traditionally consisted of a microphone for
detecting sounds, such as speech and environmental sounds, a speech processor that
converts the detected sounds, particularly speech, into a coded signal, a power source
such as a battery, and an external transmitter antenna coil. '

‘The coded signal output by the speech processor is transmitted transcutaneously
to the implanted receiver/stimulator unit situated within a recess of the temporal bone
of the user, This transcutaneous fransmission occurs via the external transmitter
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antenna coil which is positioned to communicate with an implanted receiver antenna
coil provided with the receiver/stimulator unit,

This communication serves two essential purposes, firstly to transcutaneously
transmit the coded sound signal and secondly to provide power to the implanted
receiver/stmulator unit. Conventionally, this link has been in the form of a radio
frequency (RF) link, but other such links have been proposed and implemented with
varying degrees of success. ‘

The implanted receiver/stimulator unit traditionally includes a receiver antenna
coil that receives the coded signal and power from the external processor component,
and a stimulator that processes the coded signal and outputs a stimwlation signal to an
intracochlear electrode assembly which applies the electrical stimulation directly to the
auditory merve producing a hearing sensation cotresponding to the original detected
sound.

Traditional implanted receiver/stimuiator units are positioned within the head of
the recipient by drilling a bed into and through the posterior section of the mastoid bone
lying behind the recipient’s ear. Such a bed is usnally made by drilling the bone down
to the lining of the brain or dura mater, so that the receiver/stimulator unit is maintained
in position and does not protrude excessively past the skull surface.

The receiver/stimulator unit manufactured by the present Applicant has a
package made from titanium which houses the stimulation electronics and which is
fitted into a bed created in the mastoid bone. A receiver antenna coil extends ffom the
rear end of the package and lies superficial to the bone. Other cochlear iraplants have
included packages made from a ceramic material which are usually placed completely
within the bed drilled down to the dura mater,

Various techniques have been implemented in order to mount or fix the device
in place and to ensure that the device does not undergo movement once implanted.

One such technique has been to drill holes in the bone surrounding the device
and to use subuwres or Dacron ties to hold the device in place. One problem with this
approach is that drilling of the boles into the surrounding bone can be a difficult and
time consuming procedure, and especially for young children, much care must be taken
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by the surgeon to ensure that the drilling does not perforate the dura mater, as the skull
thickness in such cases can be quite thin. "Further to this, the suture or Dacron ties may
not be sufficiently strong enough to withstand a substantial impact to a region of the
head adjacent the device and as a result, such a force may dislodge the device from its
desired position. In addition, it has been found that if a suture or Dacron tie is
inadvertently placed across an inappropriste section of the device, such as across a
strain relief of the electrode lead, the suture/tic may cause the lead/device to undergo
fatigue and cause failure at this location.

‘ Another technique used to secure the implant device in place is for the surgeon
to craft a suitable well or bed in the cramial bone that is capable of maintaining the
device in place without the need of sutures or ties, Such a technique relies upon the

- shape of the well or bed being such that the surrounding bone can hold the device in

place. This technique is not always possible depending upon the thickness of the
surrounding bone and the age and anatomy of the recipient.

Therefore, there is a need to proviae a fixation method for an implantable
hearing prosthesis that is capable of securely maintaining the device in place in a
desired region of the recipient’s head without the need for additional sutures or ties.

Any discussion of documents, acts, materials, devices, articles or the like which
has been included in the present specification is solely for the purpose of providing a
context for the present invention. It is not to be taken as an admission that any or all of
these matiers form part of the prior art base or were common general knowledge in the

field relevant to the present invention as it existed before the priority date of each claim
of this application.

Summary of thé Invention

Throughout this specification the word “comprise", or variations such as
"comprises” or "comprising", will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

According to a first aspect, the present invention is a medical implant for
implantation within a body of a recipient, the medical implant comprising a
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hermetically sealed housing, said housing having at least one flange extending
outwardly therefrom that is securable to tissue within the body of the recipient.

In this aspect, the flange can be securable to a suitable tissue surface. While a
bone surface is preferred, it can be envisaged that the flange could be securable to a
other suitable tissues within the body, including cartilage and tendons.

In one embodiment, the implant can be an implantable component of a tissue-
stimulating prosthesis. In a preferred embodiment, the tissue-stimulating prosthesis is a
cochlear implant. The implantable component of the cochlear implant preferably
comprises a receiver/stimulator package of such an implant. ‘While the present
application will hereinafter refer to cochlear implants, it is to be understood that the
invention has a potential wider application to other implantable tissue-sthnul;ating
prostheses.

In one embodiment, the housing of the implantable component can be adapted to

- be placed on the surface of the bone of the recipient. In the case of a cochlear implant,

this bone would likely be the mastoid bone. In another embodiment, a bed or well can
be formed in the surface of the bone, such as the mastoid bone, such that the housing
can be positioned in the well or bed.

In one embodiment, a flange can extend outwardly from the housing in at least
one direction. More preferably, the housing has at least two flanges extending
outwardly therefrom. In this embodiment, the flanges preferably extend in
substantially opposite directions relative to each other. In a further embodiment where
there are two flanges, the respective flanges can extend in opposite directions relative
to each other.

In one embodiment, at least one flange preferably extends from a first or upper
surface of the housing. The first surface of the housing is preferably the outer surface
of the housing on jmplantation of the component.

In another embodiment, at least one flange can extend from a second or lower
surface of the housing. In this embodiment, the second surface preferably faces
inwardly, such that the surface normally abuts with or is embedded in the bone of the
recipient receiving the implantable component.

PCT/AU2003/001004
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In a stll farther embodiment, at least one flange can extend from the housing at
a location between the first and second surfaces of the housing. In one embodiment,
the flange can extend outwardly from a location that is approximately midway between
the first and second surfaces.

In yet spother embodiment and where there is more than one flange, one of such
flanges may extend from the first or upper surface while another extends from the
second or lower surface. Other flange combinations can be envisaged.

In a further embodiment, the flanges extending from the housing comprise part
of a plate mounted to the housing of the implantable component. In one embodiment,
the plate can be removably or non-removably mounted to the housing.

Each of the flanges are preferably adapted to abut the tissue surface of the
recipient following implantation of the implantable component. In one embodiment,
the flanges are preferably conformable to the tissue surface. In this regard, the flanges
can be formed from a malleable material that allows the flanges to be conformed to the
surface of the tissue, such as bone. In another embodiment, the flanges can be
constructed so as to be conformable to the tissue surface, In this regard, the flanges
may have a thickness that allows the flanges to be suitably conformable during the
surgical procedure. In a still further embodiment, both the properties of the material
and the construction of the flanges may play a role in ensuring the flanges are malleable
and conformable to the tissue surface. The flanges are preferably conformable by
finger pressure exertable on the flanges by a surgeon during the surgical implant of the

“implantable component.

The degree of conformation of the flanges necessary o ensure the flanges .
conform to the tissue surface will depend on the position of the flanges and/or whether
the housing of the component is embedded within the tissue, such as within a well or
bed within the bone. Where the flanges extend from the first surface of the housing,
the downward angle of the flanges necessary so as to abut with the tissue surface will
depend on the degree to which the housing is embedded within the tissue. The
downward angle of the ﬂangé is likely to be less when the housing is at least partially -
embedded in the tissue in comparison to the situation where the housing essentially is
sitting on the tissue surface.

PCT/AU2003/001004
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, In one embodiment, the flanges can have a thickness between about 0.1mm and
0.3mm. The flanges can be formed from a malleable material.

In one embodiment, the flanges can constitute an integral extension of the
housing of the implantsble component. Tn another embodiment, the flanges can be
formed separately and mounted to the housing. Techniques such as welding and
brazing can be envisaged as techniques for mounting the flanges to the housing of the
implantable component. In another embodiment, one or more flanges may be an
integral extension of the housing while one or more may be formed separately and
mounted to the housing,. :

In another embodiment, the flanges can be removably mounted to the housing.
In this embodiment, the flanges or housing of the implantable component can be
provided with engagement means adapted to engage with the housing or flanges,
respectively. In one embodiment, the housing can have one or more clips adapted to
engage with the flanges, In this embodiment, it is envisaged that the flanges may not
be mounted to the housing until surgery is underway and the size and shape of the’
flanges required for that particular surgery have been determined, Still further,
removably mounted flanges provide the surgeon with the option of not using the
flanges at all.

In one embodiment, the flanges can be formed of titanium, such as malleable
titaniwm. In this and other embodiments, the housing of the implantable component
can also be formed from titanium. In another embodiment, the housing of the
implantable component and/or the flanges can be formed of other materials, including
suitable biocompatible metallic, ceramic and polymeric materials, In this regard, the
flanges and housing do not need to be formed of the same material. For example, the
flanges could be formed of a polymeric material, such as polypropylene or
polytetrafluoroethylene, while the housing is formed of a ceramics or metallic material.

As defined above, the flanges are preferably securable to the surface of the
tissue within the recipient. In one embodiment, one or more of the flanges can have
orifices passing therethrongh. These orifices can be adapted to receive tissue fixation
devices, such as screws, clips and/or nails, including bone screws, bone clips and bone
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nails, In one embodiment, the screws can be countersunk, or have a round head. Still
further, the tissue fixation devices can be resorbable.

In one embodiment, the housing is preferably adapted to be secured to the tissue
surface at the site of each flange. It will, however, be appreciated that there may be
instances where it is not possible to use a particular flange due to a previous cavity
having been formed in the selected tissue, or, for example, the presence of a skull
growth Aline, or a region of bone weakness.

In the above embodiments, the flanges and/or housing can be coated with a layer
of silicone rubber or other suitable elastomeric material. The tissue fixation devices
would preferably be accessible by means of a slit or hole formed or formable in the
coating material.

According to a second aspect, the present invention is a medical implant for
implantation within a body of a recipient, the medical implant comprising a
hermetically sealed housing, said housing having at least one flange extending
outwardly therefrom that is securable and conformable to tissue within the body of the
recipient. '

In this aspect, the said at least one flange ¢an be formed of a malleable material,
In this aspect, the implant, houging and flange can have any one or more of the features
defined herein with reference to the first aspect. :

In the case of a cochlear implant, an electrically conducting lead preferably
extends from the receiver/stimulator package to an electrode array. The lead preferably
exits the package such that it is extendable into the cochlea of the recipient on
appropriate positioning of the implantable component within the recipient. In a
preferred embodiment, the lead preferably extends from the implanted package to the
cochlea via a posterior tympanotomy positioned at the bottom of a mastoid cavity.
Other lead positions and geometries are can, however, be envisaged.

The present invention provides a housing of an implantable corﬁponent having
one or more flanges for use in securing the component to a tissue surface of the
recipient. Tn addition to supporiing the component, the flanges have the additional
characteristic of serving to protect the component from inadvertent dislodgment
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following an impact that might otherwise dislodge the component if positioned and
mounted using conventional techniques.

Brief Description of the Drawings

By way of example only, a prefetred embodiment of the invention is now
described with reference to the accompanying drawings, in which: '

Fig. 1 is a pictotial representation of a conventional cochlear implant system;

Fig. 2 is a representation of a conventional receiver/stimulator unit positioned in
abed fashioned in the mastoid bone according to conventional surgical techniques;

Fig. 3 is a representation of a typical prior art method of fixing the
receiver/stimulator unit in place during surgery;

Fig. 4 is a plan view of one embodiment of the present invention;

Fig. 5a is an end view of the embodiment shown in Fig. 4 mounted to a bone
surface of a skull; 4

Fig. 5b is a side view of the embodiment shown in Fig. 4 mounted to a bone
surface of a skull;

Figs. Ga and 6b arc an end view and a side view, respectively, of the
embodiment shown in Fig. 4 with the implant being sunk lower into the skull than- that
shown in Fig,. 5a;

Figs. 7a and 7b are an end view and a side view, respectively, of an alternative
embodiment of the present invention;

Figs. 7c and 7d are an end view and a side view, respectively, of yet another
alternative embodiment of the present invention;

Figs. 8a and 8b dre an end view and a side view, respectively, of yet another
embodiment of the present invention;

PCT/AU2003/001004
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Figs. 9a and 9b are an end view and a side view, rwpectiveiy, of an alternative
embodiment of the present invention;

Fig. 10 is an alternative smbodiment of the present invention having detachable
flange portions;

Figs. 11a and 11b are an end view and a side view, respectively, of the
embodiment shown in Fig, 10;

Figs. 12a and 12b are an end view and a side view, respectively, of the
embodiment shown in Fig. 10 where the implant has been sunk lower into the skull

than that depicted in Figs. 11a and 11b;

Fig. 13 is yet another embodiment of the present invention having a detachable
flange plate; and

Figs. 144 and 14b are an end view and a side view, respectively, of the
embodiment shown in Fig. 13. '

Preferred Mode of Carrying out the Invention

Before describing the features of the presemt invention, it is appropriate to

briefly deseribe the constmaction of one type of known cochlear implant system with
reference to Fig. 1,

Known cochlear implants typically consist of two main components, an external.
component including a speech processor 29, and an internal component including an
implanted receiver and stimulator unmit 22. The external component includes a
microphone 27, The speech processor 29 is, in this illustration, constructed and
arranged so that it can fit behind the outer ear 11 and is held in place behind the outer
ear 11 via an ear-book arrangement. Alternative versions may be womn on the body.
Attached to the speech processor 29 via a cable 13 is a transmitter antenna coil 24 that
transmits electrical signals to the implanted ynit 22 via a radio frequency (RF) link.

PCT/AU2003/001004
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The implanted component includes a receiver anterma coil 23 for receiving
power and data from the fransmitter coil 24, A cable 21 extends from the implanted
receiver and stimulator unit 22 to the cochlea 12 and terminates in an electrode array
20. The signals thus received are applied by the array 20 to the basilar membrane 8 and
the nerve cells within the cochlea 12 thereby stimulating the auditory nerve 9. The
opetation of such a device is deseribed, for example, in US Patent No. 4532930.

Fig. 2 shows in more detail the surgical placement of the implanted receiver and
stimulator package 22 of Fig. 1, according to conventional practices. The package 22 is
in the form of a capsule, for example a titanium capsule, which houses the necessary
circuitry required for the implant to operate as desired. The receiver antenna coil 23 is
shown encapsulated in a material, such as silicone rubber, fo provide a protective body
and ensure fatipue resilience. A magnet 30 is shown positioned within the coil to assist
in the alignment of the transmitter coil 24 with the receiver antenna coil 23 as diseussed
previously. As is shown, a bed is drilled into the bone 31 to maintain the package 22 in
position. This bed is typically round or ovoid to match the shape of the package. The
bed is typically made in the mastoid bone and mastoid angle of the parietal bone in the
region of the asterion. Typically, the bed is fashioned initially with a cutting b, and
then completed with a diamond paste burr and a template is typically used to ensure
that the bed is fashioned to the correct size. As is shown, the bed may be drilled down
to the lining of the brain, or dura mater 32, particularly for young children with thin ‘
skolls, and it is for this reason that a diamond paste burr may be used when
approaching the dura and when the dura is exposed, to minimise the risk of tearing of
the dura 32.

A

As can be appreciated from Fig, 2, any imnpact in the direction shown by the
ammow A of Fig, 2, has the potential for the package to tear the dura 32 and enter the
cranial cavity, potentially cauwsing damage to the sensitive stmuctures of the brain,
Further to this, an impact to the head region of the recipient, particularly in the
direction shown by arrow B, has the potential to dislodge the implant from its bed
within the skull bone. Such dislodgment can cause damage to the area of the head
adjacent the device as well as discomfort to the recipient. Any dislodgment of the
device also has the potential to require further surgical procedures to relocate the device
in the desired position within the head of the recipient. Further to this, such
dislodgment of the device may cause the location of the strategically positioned

PCT/AU2003/001004
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electrodes of the electrode array to be altered, requiring possible re-in_npla’ntation to
rectify this problem.

Fig. 3 depicts a typical fixation technique used to secure the device 22 in place
prior to wound closure during a surgical procedure. In such & technique, prior to
fixation of the device 22, small tunnels 35 are drilled in the bone on either side of the
package bed to place ties or suiures 36 to hold the receiver/stimulator package in place.
As previously mentioned, in an infant, such a procedure is not recommended, as the
bone is thin and the drill may abrade the dura. For children, one method of securing the
device in place is to tie the device down with ligatures placed through the temporalis
and deep fascia, and to also stitch the anteriorly based facial flap over the package.

One embodiment of the fixation system according to the present invention is
shown in Figs. 4, 5a and 5b. In this embodiment, the implant package is once again
shown by numeral 22, which preferably consists of a titanium casing enclosing the
implant electronics. The silicone rubber material encapsulating the receiver coil is
shown as 41, which in practice would encapsulate both the receiver antenna coil and a
positioning magnet (not shown) as is known in the att. Two malleable flanges 42 are
shown extending from the implant package 22. These malleable flanges 42 are suitably
sized and shaped to be integrated with the implant package 22 so that the package 22
can be secured in place by securing the flanges to the skull via skull attachment devices
43 (ie. bone screws or pins). While depicted being securable to a bone surface, it will
be appreciated that the present invention has application for mounting medical implants
to other bodily tissues. '

The malleable flanges 42 are preferably made from a titanium material and, in
the depicted embodiment, are attached to the titanium implant package 22 by welding.
Alternatively, the flanges 42 may be made integral with the implant package 22, and
may merely be extension of the package 22. It is envisaged that other metals may be
used for the implant package 22 and flanges 42, for example, any biocompatible'mgtal
such as stainless steel. It would, however, be preferable that the material used for the
implant package 22 and/or flanges 42 be non-magnetic to allow MRI compatibility.

The skull attachment devices 43 are typically surgical screws and preferably
have a low profile so they do not cause tissue erosion in the region of the head
surrounding the implant, or produce a noticeable protuberance. Preferably, the flanges
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42 and skull attachment devices 43 are coated in a silicone rubber to prevent tissue
erosion, with the skull attachment devices 43 being accessed by means of a slit or hole
in the silicone rubber above the skull attachment devices 43.

As shown in Figs. 5a and 5b, the flanges 42 are attached to the uppermost
surface of the implant package 22, with patt of the implant package 22, hereby referred
to as the implant pedestal 44, being sunk into the skull, In these figures, the dotted line
represents the line of the skull. 1t should be appreciated that in all embodiments shown
the pedestal 44 is not essential to the invention, and is only shown here to illustrate that
the present invention is applicable to implants of variable configurations. It should also
be appreciated that other such embodiments are possible and it is not necessary for the
flanges 43 to be attached to the uppermost surface of the package 22, as the flanges 43

-could be equally connected to other regions of the implant package 22.

As can be appreciated in Figs, 5a and Sb, the flanges 43 must be sufficiently
robust and yet sufficiently mallesble to enable them to be formed and manipulated to fit
the shape of the recipient’s skull. As this manipulation typically occurs during the
surgical implantation procedure, it is important that the forces required to manipulate
the flanges 43 can be performed by the surgeon using finger pressure only. As the
anatomy in this area of the head varies from patient to patient, it is desirable to form the
flanges 43 so as to have a flush fit against the skull so as to maintain a low profile of
the device and to reduce the oceurence of tissue erosion. In this regard, the flanges 43
would preferably only need to be manipulated to a relatively small degree.

As surgical methods and preferences vary from surgeon to surgeon, it ig
important that the present invention can also be adapted to meet such variations. As
can be seen in Figs. 6a and 6b, some surgeons may prefer to partially sink the implant
package 22 info the skull bone, with the dotted line in both figures representing the line
of the skull. In such a case, the flanges 42 must be malleable to allow the surgeon to
bend them to the correct position to suit the preferred depth of the implant bed or well,
By a direct comparison between the implants depicted in Figs. 5a and 5b and Figs. 6a
and 6b, it can be seen that in the case where the implant package is sunk to a deeper
depth (Figs. 6a and 6b), the angle (d), the downward angle with which the flanges 42
exit the implant package 22, can be adjusted accordingly. The angle (&) shown in Figs.
6a and 6b has been increased to compensate for the greater depth of the implant bed
than that shown in Figs. 5a and 5b. This malleability characteristic can be achieved by
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selection of the material and/or thickness and/or geometry of the flanges 42, For
example, annealed titanium of a thickness between 0.1-0.3 mm of the flange shape
shown in Fig. 4, would be sufficiently malleable for a surgeon to bend during surgery.

Figs. 7a and 7b show an alternative embodiment of the present invention. In
this embodiment, the malleable flanges 42 are arranged to exit the implant package 22
from a lower surface of the package, but with the implant pedestal 44 still adapted to be
positioned within a well formed in the skull. In this embodiment, the flanges 42 would
preferably lie flush with the skull, and such a design may be more preferable for
younger children having thinner skin flaps over the implant.

Figs. 7¢c and 7d show a further variation of the embodiment of Figs 7a and 7b,
In this embodiment, the malleable flanges 42 are also arranged to exit the implant
package 22 from the lower surface of the implant package. In this embodiment, there is
no need to drill into the recipient’s skall to form a bed for a pedestal 44 and the implant
package can be quickly and securely fixed to the recipient’s skull via skull attachment
devices 43. In this embodiment, the implant package 22 is also provided with a domed
profile to avoid the occurrence of tissue erosion.

Figs. 8a and 8b show yet another variation of the present invention. In this
embodiment, the flanges 42 are attached to the uppermost surface of the implant
package 22, with the implant package 22 positioned below the flanges 42. In this
embodiment, a thin implant package can be sunk into the skull, ensuring that there is a
minimal protuberance cansed by the device.

Figs. 9a and 9b depict yet another embodiment of the present invention where
the flanges 42 are attached at about the mid-line of the implant package 22, with the
implant package 22 being typically partly buried in the skull. In this embodiment, the
flange 42 would also preferably be positioned flush with the skull, while the bed or
well for the implant package would be fashioned in such a manmer so as the antenna
body is also partly sunk into the skull as shown. Such an embodiment does not require
a pedestal 44 and uvltimately provides a low profile implant that does not produce an
unsightly protuberance and the problems associated therewith,

It should be appreciated that each of the flanges 42 shown in the above
mentioned embodiments could be made from a plastic or elastomeric materials bonded
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to the implant package 22. For example, the silicone rubber coating of the implant
package 22 can be extended to create a silicone rubber flange which may be secured to
the skull via appropriate means. Further, a plastic matetial, such as PTFE or
polyurethane, can be embedded within the silicone rubber coating of the implant
package 22 to form a flange. Such a device may also be attached to the implant
package via a mechanical interlock. Tt may also be possible to make the flange of a'
composite or combination of materials. For example, a Dacron mesh may be used as a
reinforcing structure to strengthen the silicone rubber coating, PTFE, polyurcthane or

. carbon fibre materials may also be used as a reinforcing member,

By providing the flange made from a pléstic or clastomeric material, it then
becomes possible for the surgeon to remove or cut-off the flange during the surgical
procedure should they not wish 0 use such a fixation method. This results in the
fixation mechanism being an optional feature. Such a flange would also be easier to
form and alter the shape thereof to more appropriately conform to the shape of the
recipient’s skull. Further, a flange made from a plastic or elastomeric material is softer
than a metallic flange and will therefore be less prone to causing tissue erosion.

Figs. 10, 11a, 11b, 12a, and 12b depict yet another embodiment of the present
invention. In this embodiment, the flanges 42 are detachable from the implant package
22. Each flange 42 is attached to the implant package 22 via lugs or clips 50 protruding
from the side of the case of the implant package 22. The flanges 42 are received in the
lugs or clips 50 and can be securely attached to the skull via appropriate skull
attachment devices 43. This embodiment has the advantage that there is no need for a
separate flange plate which adds thickness to the implant package. Further, the use of
the flanges is optional, should the surgeon prefer not to use the flanges to secure the
implant in place,

As is shown in Figs. 11a, 11b, 12a and 12b, this embodiment allows the implant
to be sunk into the skull to varying depths as decided by the surgeon during surgery.
Figs. 11a and 11b depict the implant positioned to a depth where only the pedestal 44 is
sunk into the skull, with the detachable flanges 42 fixing the device in place through
engagement with the lugs or clips 50 formed on the implant package 22. Figs. 12a and
12b depict the implant being positioned deeper within the skull bone, with the
detachable flanges 42 engaging with the lugs or clips 50 to secure the device in place.
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Fig. 13 depicts yet another embodiment of the present invention. In this
embodiment, a detachable flange plate 55 is used instead of separate flange elements
that are integrally fixed or detachably fixed as shown in previous embodiments. The
detachable flange plate 55 extends over and across the implant package 22, with skull
attachment devices 43 being used to secure the plate 55 and therefore the implant
package 22 in position. As is shown in Fig. 13, the plate 55 could inchude a cut-out

-section 56 should an electrode be positioned on the implant package casing 22 (as is the
_case with some currently existing implants) such that body fluids can access the

electrode. There may also be a need to provide washers 57 to assist in securing the
plate to the skull via the skull attachment devices, especially if a non-metallic plate is
used. The plate 55 can be malleable to conform with the desired shape of the
recipient’s skull, and the shape can easily be manipulated by the surgeon during

surgery.

Figs. 14a and 14b depiots the plate in use. As can be appreciated, the shape of
the plate can be easily manipulated to cater for variable depths of implantation of the
package 22 into the skull,

The embodiment as shown in Fig. 13 has advantages in that the plate 55 is an
optional feature, and should a surgeon decide that such a method of fixation is not
suitable for the patient during surgery, then the surgeon can choose not to use the plate
55. Further to this, the plate 55 could be used with existing implants without any need
to modify the design of present implant packages to accommodate such a securing
mechanism. This is important, particularly in the case of implants utilising a ceramic
or non-metallic casfng, as these implants do not allow for metal flanges to be welded to
the non-metallic casing.

As alluded to above, the plate 55 may be made of a non-metallic material, such
as a biocompatible plastic since there is no need for welding of the plate to the implant
package 22. Such a plate would overcome the need to provide a coating of silicone
tubber to the surfacs of the plate to soften it and prevent tissue erosion. In this regard,
the plate 55 could be made of a polyurethane or PTFE which are strong, relatively
inelastic materials suited to this application. However, it should be envisaged that other
plastics may also be used which exhibit the desired properties.
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It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invemtion as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly -
described. The present embodiments are, therefore, to be considered in all respects as

5 illustrative and not restrictive.
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CLAIMS:

1. A medical implant for implantation within a body of a recipient, the medical
implant comprising a hermetically sealed housing, said housing having at least one
flange extending outwardly therefrom that is securable to tissue within the body of the
recipient.

2.~ Themedical implant of claim 1 wherein said at least one flange is securable to a |
surface of a bone within the recipient.

3. The medical implant of claim 2 wherein the implant is an implantable
component of a tissue-stimulating prosthesis.

4,  The medical implant of claim 3 wherein the tissue-stimulating prosthesis is a
cochlear implant and the implantable component is a receiver/stimulator package of
such an implant.

5. The medical implant of claim 2 wherein the housing is positionable on the
surface of the hone of the recipient.

6. The medical implant of claim 2 wherein the housing is positionable within a bed
or well formed in the surface of the bone of the recipient.

7. The medical implant of claim 1 wherein the housing has at least two .ﬂanges
extending outwardly therefrom.

8. The medical implant of ¢laim 7 wherein the housing has two flanges that extend
in substantially opposite directions relative to each other.

9. The medical implant of claim 1 wherein at least one of said at least one flange
extends from a first or upper surface of the housing,

10.  The medical implant of claim 1 wherein at least one of said at least one flange
extends from a second or lower surface of the housing,

PCT/AU2003/001004



WO 2004/014269

10

15

20

25

30

35

18

11.  The medical implant of claim 1 wherein at least one of said at least one flange
extends from the housing at & location between a first or upper surface of the housing
and a second or lower surface of the housing.

12. The medical implant of claim 11 wherein said at least one flange extends
outwardly from a location that is approximately midway between the first and second
surfaces.

13.  The medical implant of claim 1 wherein a plate is mounted to the housing and
said at least one flange extends outwardly from the plate,

14, The medical implant of claim 13 wherein said plate is removably or non-
removably mounted to the housing. )

15.  The medical implant of claim 1 wherein said at least one flange is conformable
1o the tissue surface. ‘

16.  The medical implant of claim 15 wherein said at least one flange is formed of a
malleable material.

17.  The medical implant of claim 15 wherein said at least one flange has a thickness
between about 0.1mm and 0.3mm.

18.  The medical implant of claim 1 wherein said at least one flange is an integral
extension of the housing.

19. The medical implant of claim 1 wherein said at least one flange is formed
separately and mounted to the housing.

20. The medical implant of claim 1 wherein said at least one flange is removably
mounted fo the housing.

21.  The medical implant of claim 20 wherein said at least one flange or the housing
is provided with engagement means that are engapgeable with the housing or flange,
respectively.
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22.  The medical implant of claim 21 wherein the engagement means comprises one
or more clips on the housing that are engageable with the flanges.

23,  The medical implant of ¢laim 1 wherein said at least one flange has one or more
otifices passing therethrough that are adapted to receive a tissue fixation device.

24. A medical implant for implantation within a body of a recipient, the medical
implant comprising a hermetically sealed housing, said housing having at least one
flange extending outwardly therefrom that is securable and conformable to tissue
within the body of the recipient: ’

25.  The medical implant of claim 24 wherein said at least one flange is formed of a
mallesble material,
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