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METHOD AND APPARATUS FOR TREATING TINNITUS

The present invention is directed to a method for treating tinnitus or alleviating
the symptoms of tinnitus as well as an apparatus for use in such treatment and
therapy.

Tinnitus is the perception of sound when no external sound is present and is
colloquially referred to as “ringing in the ears”. However, the sound heard by
tinnitus sufferers is not limited to ringing but may also take other forms including
hissing, roaring, whistling, chirping or clicking. It is an extremely common
disease with an estimated 1 in 5 people experiencing some degree of tinnitus.

In extreme cases sufferers are seriously debilitated.

There are a number of known causes of tinnitus of physiological and
biochemical origin. Physiological causes include exposure to loud noise over
an extended period of time, injury to the head or whiplash and medical
conditions such as otosclerosis and Meniere’s disease. Biochemical causes
include reactions to certain medications such as ototoxic drugs and allergies. In

many patients the cause of tinnitus is not known.

To date, various treatments are utilised to alleviate the symptoms of tinnitus
with varying degrees of success. Anti-depressant medication has been utilised
to ease discomfort and improve well being for serious tinnitus sufferers.
Masking procedures have been used widely. Masking involves overriding the
internal or tinnitus noise experienced by the patient with an audible external
noise. Alternative approaches such as chiropractic, naturopathy, acupuncture
and vitamin and mineral substances have also been tested with varying
degrees of success. However to date, and to the best of the present inventor’s

knowledge, no reliable cure nor therapy for tinnitus has been discovered.

The present inventor has surprisingly found that if a sufferer of tinnitus is
exposed to sound of certain frequencies within the normal human auditory

spectrum and certain intensities, said sound being inaudible to the sufferer, for
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a period of time, the sufferer's tinnitus can be treated or at least the symptoms

of the disease can be alleviated.

Accordingly, in one aspect the present invention is directed to a method for
treating tinnitus or ameliorating the symptoms of tinnitus in a patient including

the step of:

- presenting to the patient a sound having a predetermined frequency or
frequencies within the spectrum of about 20 hertz to 20,000 hertz and
having a predetermined intensity, said sound being inaudible to the

patient.

Throughout this document the sound presented to the patient in the method
described above, shall be referred to as the “suppression signal”.

In one aspect the method is carried out by exposing the patient to an artificially

generated suppression signal.

Alternatively, the treatment can be achieved by selectively amplifying sounds
already present in the environment and received by the patient. Accordingly, in
another aspect the present invention is directed to a method of treating tinnitus
or ameliorating the symptoms of tinnitus in a patient including the step of:

- selectively amplifying to a predetermined level external sound received
by said patient within the spectrum of about 20 hertz to 20,000 hertz and
having a predetermined frequency or frequencies, said selectively
amplified external sound being inaudible to said patient.

A hearing aid device may be used in the method of the present invention to

selectively amplify external sounds.

It is preferred that the sound that is amplified has a centre frequency in the
range of 100 hertz and up to 20,000 hertz, more preferably 3000 hertz to 16,000
hertz.
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In another embodiment the method includes a combination of presenting both,
an artificially generated suppression signal and a suppression signal which is a
selectively amplified external sound to the patient.

It is thought by the present inventor that tinnitus may be the expression of
hypersensitivity of the inner hair cells. Inner hair cells are under the regulatory
control of outer hair cells. Thus, if these outer hair cells are damaged, this
inhibitory system is lost with the result that inner hair cells may fire randomly
giving rise to a perception of noise by the sufferer. It is theorised that by
presenting to the patient a suppression signal, outer hair cells responsive to
neighbouring frequencies are stimulated. These neighbouring outer hair cells
can then take over the function of defective outer hair cells thereby restoring the
inhibitory system. Thus the present invention involves sensitivity modulation of

inner hair cells for tinnitus control using sounds inaudible to the patient.

The inventor has found that the method described above is most effective if the
frequency or frequencies of the suppression signal presented to the patient is
basal to, (ie greater than) the frequency or frequencies of tinnitus perceived by

the patient.

However, for some patients it has been found that the method is effective if the
predetermined frequency or frequencies of the suppression signal are the same
or approximately the same as the frequency or frequencies of tinnitus
experienced by the patient, or lower than the frequency or frequencies of
tinnitus experienced by the patient.

The inventor has realised that tinnitus sound is often associated with hearing
loss and the frequency of tinnitus sound is often lower than the frequency at
which maximum hearing loss occurs. The suppression signal should be at an
intensity below the threshold of hearing of the patient for the frequency or
frequencies of sound presented to the patient as this does not interfere with the

patient in their day-to-day activities.
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It is preferred that in the method of this invention the suppression signal
presented to the patient is a pulsed pure tone, or pulsed narrow band. When
using a pulsed narrow band signal its frequencies should vary by no more than
25% of the centre frequency, and preferably no more than 5% of the centre

frequency.

Where a patient perceives a tinnitus noise to reside in one ear, the same or
“ipsilateral” ear may be stimulated in the present method. In some instances it
has been found that stimulation of the opposite or “contralateral” ear is more

effective in the method of this invention.

In other instances, the present inventor has found that it is preferable to

stimulate both ears in the method of this invention.

It is well known that the human ear can function as a loudspeaker and emit
sound. Such sounds are commonly referred to as spontaneous emissions. The
present inventor has recognised that if spontaneous emissions from one ear are
absent or diminished, this may be an indication that the inhibitory system for
that ear is not working properly. In the method of this invention, it may be
preferable to stimulate the ear having the better functioning inhibitory system as
it has been found that this can provide better suppression of tinnitus sound.
Thus, the favoured ear to stimulate in the method of this invention may be the
ear that is measured as having the highest level of spontaneous emissions.

Another factor which can help determine which ear should be stimulated is
where any hearing loss resides. Where there is a hearing loss in one ear of the
tinnitus sufferer and a hearing aid is used to amplify external sounds, it may be
advantageous to fit the hearing aid to that ear and select a level of amplification
that also helps to partially or fully restore the hearing of the ear as well as treat
the tinnitus symptoms. Alternatively, if stimulating the ear that has hearing loss

would cause further damage to the hearing of that ear, it may be preferable to
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stimulate the ear that is not damaged. Thus, when determining which ear
should be stimulated in the method of this invention, a number of factors need

to be taken into consideration.

To the inventor's knowledge, hearing aids currently available do not function to
amplify puretone sound or sound having a narrow bandwidth. Until now there
has been no need for hearing aids having this capability. Thus, hearing aids
having this ability are new. Accordingly, in another aspect the present invention
is directed to a hearing aid for use in a method of treating tinnitus or
ameliorating the symptoms of tinnitus in a patient, wherein the hearing aid is
capable of amplifying a single frequency or a narrow band sound having
frequencies no greater than 25% of a centre frequency, preferably no greater
than 5%.

The inventor has also observed that tinnitus noises are often perceived by
sufferers to have a frequency above 6000 hertz. However, 6000 hertz is the
upper limit of sound that currently available hearing aids‘ are designed to
amplify. This is because one of the main functions of hearing aids used in the
treatment of partial deafness is to assist the speech of the sufferer, the
frequency of speech sounds being usually up to 6000 hertz. Accordingly,
currently available hearing aids may not be suitable to treat all forms of tinnitus
according to the present invention and the inventor has perceived the need to
develop a hearing aid that can amplify sound having a frequency above 6000
hertz. To the knowledge of the present inventor, such a hearing aid having this

capability is new.

Accordingly, in another aspect the present invention is directed to a hearing aid
for treating tinnitus or ameliorating the symptoms of tinnitus, said hearing aid
having the ability to amplify sound having a frequency in the range of 6000 hertz
to 20,000 hertz.

Preferably, the hearing aid can function to amplify sound having a frequency in
a range of up to 12,000 hertz, more preferably up to 20,000 hertz.
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In other respects the hearing aids of this invention have the same features of

known hearing aids which will be known to the skilled addressee.

Preferably the novel hearing aids of this invention are programmable, digital and

frequency specific hearing aids.

As stated above, in one method of this invention an external sound is presented
to the patient. This can be done using a portable sound reproduction device.
To operate in this method, it is preferable that the device be capable of
producing a sound of a single frequency or narrow bandwidth and having a
range from 100 to 20,000 hertz. Thé sound may be a pulsed pure tone or
pulsed narrow band. When using a pulsed narrow band signal its frequencies
should vary by no more than 25% of the centre frequency, and preferably no

more than 5% of the centre frequency.

More preferably the device is capable of reproducing sound having an intensity
not exceeding the threshold of normal speech of the patient being treated.
Typically the intensity of speech measured at a distance of 1 metre is around
65dBSPL.

It is believed that a portable sound reproduction device having the ability to
produce sound of this very low level is new. Accordingly, in another aspect the
present invention is directed to a portable sound reproduction device for use in
a method of treating tinnitus or ameliorating the symptoms of tinnitus, said

device capable of producing sound having:

(i) a single frequency or a bandwidth of frequencies no greater than
25% percent of a centre frequency of the bandwidth;

(ii) a frequency or frequencies in the range 100 hertz to 20,000 hertz;
and

(iii)  an intensity below 65 dBSPL

Preferably, the device has the further feature of;
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(iv) a fine sound level control at low intensities of approximately 1dB

resolution.

In one embodiment the device has a storage medium, the storage medium
having stored thereon the suppression signal. Such devices include, for
example a personal CD, Mini Disk, MP3 Player, Personal Digital Assistant
(PDA), Portable Personal Computer or tape player. In another embodiment the
portable device is digitally programmable to produce the suppression signal.
Such devices may include a personal digital assistant (PDA), portable personal

computer or programmable mobile telephone.

Preferably the device is capable of producing a pure output of sound. That is, it
can produce the desired sound without also producing additional background

frequencies.

It is preferred that the device for use in the method of this invention combines
the function of the novel hearing aid and portable apparatus for reproducing the
suppression signal as described above. Thus, where an external source of
sound is already present, the device functions to amplify that sound. Where the
external source is absent, the device operates to produce a sound having the

predetermined characteristics itself.

The inventor has realised that the effectiveness of the method of this application
can be improved if the external sound presented to the patient is a pulse signal
or the sound that is amplified is done so in @ manner so as to present it as a
pulse signal to the patient. In a preferred embodiment the sound reproduction

device and hearing aid of this invention can function in this manner.

Another aspect of the present invention is directed to a method of operating a
sound reproduction device or hearing aid device to treat tinnitus or ameliorate

the symptoms of tinnitus as described eatrlier.
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Accordingly, a further aspect of the present invention is directed to a method of
operating a sound reproduction device to present to a patient a sound having a
predetermined frequency or frequencies within the spectrum of about 20 hertz
to 20,000 hertz and a predetermined intensity, said sound being inaudible to
said patient, for treating tinnitus suffered by said patient or ameliorating the
symptoms of tinnitus experienced by said patient.

In a further aspect the present invention is directed to a method of operating a
hearing aid device to amplify to a predetermined level external sound received
by a patient within the spectrum of about 20 hertz to 20,000 hertz and having a
predetermined frequency or frequencies, said amplified external sound being
inaudible to said patient, for treating tinnitus suffered by said patient or

ameliorating the symptoms of tinnitus experienced by said patient.

The sound reproduction device and hearing aid can be operated in the various

preferred manners described earlier.

In another embodiment, the present invention is directed to a method of
identifying the frequency or frequencies and intensity of sound to be presented
to the patient in the method of treatment discussed above, including the

following steps:

(i) presenting to the patient sound of varying frequencies and the
identification by the patient of the frequency or frequencies that match the
tinnitus sound;

(i) increasing or decreasing the frequency and/or intensity of the sound
presented to the patient, until sound that suppresses the tinnitus
symptoms is obtained; and

(iii) identifying the frequency or frequencies and intensity of sound identified in

the previous step.
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In the process, it is desired to either increase or decrease the frequency and/or
alter the intensity of the sound to identify an inaudible sound that suppresses

the tinnitus.

A further optional step in the method that may be carried out before step (ii) is
varying the intensity’ of the identified frequency or frequencies and the
identification by the patient of the intensity that matches the tinnitus sound.

After the patient has identified the frequency of sound best matching the tinnitus
frequency, the process may be carried out by increasing the intensity of sound
of that specific frequency until there is suppression of tinnitus. Alternatively or
in addition, after the tinnitus freq.uency has been identified, the process may be
carried out by increasing the frequency and simultaneously reducing the
intensity of the sound until the lowest intensity at which suppression or
amelioration occurs is identified. The frequency or frequencies and intensity of
this sound are the optimum frequency or frequencies and intensity for uée in the
method of this invention. Alternatively, or in addition to this step, the bandwidth
of the sound is increased and the intensity is simultaneously decreased until
sound having the lowest intensity at which suppression or amelioration occurs is
identified. The frequency or frequencies and intensity of this sound are the
optimum for use in the method of this invention.

A preliminary step in this identification process may be obtaining a description
of the type (pitch) and loudness of the tinnitus sound from the patient before

presenting sounds to the patient for identification.

As part of this evaluation process it is also preferable to ascertain from the
patient the localisation of the tinnitus sound and type of tinnitus sound (i.e.

whether it is of puretone, narrow band noise, broad band noise etc).

A programmable digital and frequency specific hearing aid may be used in the
method of identifying the optimum intensity of amplification for use in the
method of treatment. For example, once the hearing aid is fitted, the hearing

aid channel which corresponds to the frequency or frequencies of the tinnitus
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sound is selected and to determine what intensity of amplification is most
appropriate the gain of this channel can be increased incrementally until the

patient notes that the tinnitus sound is suppressed.

In another aspect the present invention is directed to a device for identifying a
suppression signal for use in the method described above, the device including:

- a computing device:

- sound generating means: and

- a computer storage media containing a computer program having a
software component which allows a user operating the computing device
to select a frequency and intensity of sound, a software component which
allows said user to alter the selected frequency and selected intensity,
and a software component which causes the sound generating means to

emit sound of any selected frequency and intensity.

Preferably, the device has a visual display means for displaying the selected
frequency or frequencies and selected intensity or intensities. More preferably,
this information is displayed on an audiograph. Accordingly, in this preferred
embodiment the computer program also has software components which cause
an audiograph to be displayed and selected frequencies and intensities to be
displayed on the audiograph.

The frequencies and intensity selected during the process of identifying the
suppression signal can be plotted on the audiograph. This forms a tinnitus

suppression plot.

As this device may also be used to present sounds of differing frequencies and
intensities to the patient for the purpose of assessing their hearing, it can be
used to obtain an audiogram for the patient. Thus, in a preferred embodiment
the computer program has a software component which causes an audiogram
to be displayed on the audiograph. It is preferred that the computer program

also has a software component which causes selected frequencies and
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intensities to be recorded so that this information can be accessed at a future

date.

It is preferred that the tinnitus suppression plot be superimposed on the
audiogram. The tinnitus suppression plot should cross over the audiogram so
that part of the suppression plot extends above the audiogram and into an area
on the audiogram that represents the area of hearing loss for the patient. The
suppression signal is preferably located in this section of the tinnitus

suppression plot.

It is also preferred that a computer program has a software component which

allows the user to select a bandwidth of frequencies and to alter the bandwidth.

In another embodiment, the present invention is directed to the computer
program per se that is capable of performing these functions. Accordingly, in
this embodiment the invention is directed to a computer program for identifying
a suppression signal for use in the method described above, said program

having:

- a software component which allows a user operating a computing device

to select sound having a frequency and intensity;

- a software component which allows said user to alter the frequency and

intensity; and

- a software component which causes a sound operating device to emit

sound of any selected frequencies and intensity.

It is preferred that the program is capable of performing the additional functions
described above with reference to the device for identifying a suppression

signal. Thus, it is also preferred that the program has a:

- a software component which causes an audiograph to be displayed on a

visual display means;
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- a software component which causes selected frequencies and intensities

to be displayed on said audiograph;

- a software component which causes a tinnitus suppression plot to be

displayed on said audiograph;

- a software component which causes an audiogram to be displayed on said

audiograph; and

- a software component which records selected frequencies and intensities.

The computing device may be a consumer grade PC or other sound-enabled

programmable device.

The computer program may be delivered via the internet or other electronic
media to enable the clinician or patient to load the program onto their own
computing device and thereby operate the computing device in the manner

described above.

It is known that a certain percentage of tinnitus sufferers experience changes in
tinnitus frequency over time. Consequently, a suppression signal may also
have to be varied over time to most effectively treat the patient’s tinnitus. For a
particular patient there may be a number of suppression signals that are utilised
simultaneously or alternatively to treat the tinnitus. Thus, for this patient, a
number of tinnitus suppression plots may be recorded. In a preferred
embodiment the computer program allows a user to record multiple tinnitus
suppression plots and suppression signals which the patient may retrieve and

utilise depending on current needs.

In a further embodiment, the computer program may embody algorithms which
automatically adapt to the individual patient's variation in tinnitus frequencies

and intensities, providing ongoing, effective suppression for such patients.
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Preferably the computer program, once operated to identify a suppression

signal or signals, is capable of performing the following additional functions:

- directing a separate programmable sound generating device to generate
the suppression signal or signals. In this instance, the program or a
version of it may be downloaded onto the programmable sound generating
device. Such a programmable device may be a personal digital assistant,
portable personal computer, desktop personal computer or network

device; and/or

- downloading the waveform representing the suppression signal in a
standard media format to a portable or fixed storage device such as a
personal CD, mini disk, MP3 player, personal digital assistant (PDA) or
portable personal computer or tape player.

Suppression signals or a version of the program configured with the patient’s
profile may be transferred to other devices via wireless data links, local area

networks, Internet, audio connection, or other electronic media.

In another aspect of the invention, the two channel (stereo) capability of
consumer electronic devices enables the effective treatment of patients with
bilateral tinnitus. In addition, the repeat functionality of such devices can be
utilised to keep the storage requirements to a minimum while producing a
continuous suppression signal. Furthermore, such devices provide multiple
“tracks” which may store multiple suppression signals for the effective
suppression of tinnitus in those with tinnitus modalities that vary with time. A
single “track” is not limited to a single frequency.

Although it is possible in many cases to effectively apply the suppression signal
with commonly available, consumer, electronic audio devices, some patients
with otherwise normal hearing may find that the level control on such devices is
inadequate for the very low levels required for such patients. In another aspect
of the invention, an in-line attenuating device is utilised to provide much lower

audio intensity levels and also to provide much finer control at such low levels.
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This also minimises the risk of misuse of the audio signals output by such
devices. The attenuator means that the audio device may be operated within its
“normal” output levels, thereby minimising artefacts that may arise when
operating at the low extreme of the said audio device's output range. In a
further aspect of the invention, the attenuating device may incorporate other
audio signal conditioning capabilities such as low pass filters and/or high pass

filters to further improve the suppression effect of the device’s output.

It has been discovered by the inventor that the tinnitus of some patients does
not return immediately after the removal of the suppression signal. This is
referred to as residual suppression. This effect has been observed to last for up
to several hours. Thus, in a further aspect of this invention, continuous
suppression of tinnitus is achieved by the intermittent application of a

suppression signal .

An application service provider (ASP) distribution model is used in one form of
the invention, where the computer program embodied in profile software resides
on a server at a location remote from the user, and via a dedicated (e.g. dialup)
or generic network connection (e.g. Internet), the user interfaces with the server
for the delivery of the suppression signal. In addition, the ASP means of
distribution can be utilized to permit a centralized method of collection of
information, including diagnosis and monitoring, leading to the analysis and

broad diagnosis and contributing factors affecting tinnitus sufferers.

The ASP distribution model is used in one form of the invention, where the
profile software resides on a server means at a location remote from the
clinician user, and via a communications connection the clinician can be
connected to the server means. Through one aspect of the invention the
clinician can access data stored in relation to a patient for the time period
between visits. In a further aspect of the invention the clinician can access data
stored in relation to a patient even though the patient is not at the clinician’s

premises for the purposes of monitoring and clinician care.
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The present inventor has found that if the tinnitus sufferer also experiences
hearing loss at or around the frequency of tinnitus sound perceived by the
sufferer and a hearing aid is used in treating the hearing loss, the tinnitus sound
can also be suppressed if the hearing aid is programmed to selectively amplify
external sound at or around the same frequency as the tinnitus sound, but in
this instance to a level slightly greater than the level of hearing loss for the

patient at or around that frequency.

This represents an alternative method for treating tinnitus or ameliorating the
symptoms of tinnitus for a patient also suffering from hearing loss. In this
instance, the method includes the step of selectivély amplifying external sound
received by said patient in the range of about 20 hertz to 20,000 hertz, said
external sound having a frequency or frequencies at or around the frequency of
tinnitus sound perceived by the patient and within the range of hearing loss for
said patient, said external sound amplified to a level slightly above the threshold

of hearing for said patient at said frequency or frequencies.

Preferably, the level of amplification should not exceed 10 dB SPL, more
preferably 5 dB SPL above the level to restore the hearing loss at the relevant
frequency of frequencies. These levels of additional amplification are often not
perceived by the patient, so that the patient is only aware that amplification has
been carried to treat hearing loss.

It is preferred in this alternative method that the hearing aid be programmed to
perform both functions, that is, amplify certain frequency or frequenéies to
compensate for hearing loss, and, to amplify a frequency or frequencies at or
around the tinnitus frequency to suppress tinnitus.

The invention shall now be described with reference to the following figures.
Figure 1 is a flowchart of the steps undertaken to identify a suppression signal
for use in the method of treatment of this invention.
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Figure 2 is an illustration of the display screen of the computing apparatus
described earlier to determine a suppression signal for a specific tinnitus

frequency in one ear using the process described in the flowchart of Figure 1.

Turning to Figure 1, the first step in the method is obtaining an audiogram for
the patient. The frequency of sound that matches the tinnitus sound is
obtained. The intensity of this sound is increased until the tinnitus is
suppressed. Thereafter, the frequency is increased and intensity is decreased

until an inaudible suppression signal is identified.

Figure 2 shows the display screen of the device used in the process illustrated
in Figure 1 to obtain a suppression signal. The display screen shows an
audiograph. On the audiograph there is an audiogram (line marked with ‘X’s)
showing sound frequency versus intensity for the patient, representing the
hearing threshold level of the patient. This line shows that the patient suffers a
hearing loss over a band of frequencies and that the severity of the hearing loss
reaches a maximum for one particular frequency. The present inventor has
found that in such patients the frequency of tinnitus sound perceived by the
patient is usually but not necessarily apical to the frequency of the maximum
hearing loss. This perceived sound is marked with the letter A. Starting from
this point, the frequency and intensity of sound presented to the patient is
altered. The sounds presented to the patient are marked with a box. This
forms a tinnitus suppression plot. The inventor has found that in the method of
the present invention it is preferred to provide a sound to the patient having a
frequency and level of intensity in area below the hearing threshold. A
suppression is obtained which is marked B. As there is no hearing in this area,

the auditory signal used is not perceived by the patient.
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The Claims defining the invention are as follows:

1. A method for treating tinnitus or alleviating the symptoms of tinnitus in a

patient including the step of :

- presenting to the patient a sound having a predetermined frequency or
frequencies within the spectrum of about 20 hertz to 20,000 hertz and
having a predetermined intensity, said sound being inaudible to the

patient.

2. A method of treating tinnitus or alleviating the symptoms of tinnitus in a
patient including the step of selectively amplifying to a predetermined level
external sound received by said patient within the spectrum of about 20 hertz to
20,000 hertz and having a predetermined frequency or frequencies, said

amplified external sound being inaudible to said patient.

3. The method according to Claims 1 or 2 wherein said frequency or
frequencies of sound is greater than the frequency or frequencies of tinnitus

sound experienced by the patient.

4. The method of any one of Claims 1 to 3 wherein said patient also suffers
from hearing loss and said frequency or frequencies of sound is less than the

frequency of maximum hearing loss experienced by the patient.

5. A method of identifying the frequency or frequencies and intensity of
sound to be presented to a patient or amplified for a patient in a method of
treating tinnitus or ameliorating the symptoms of tinnitus in a patient, said
method including;

(i) presenting to the patient sound of varying frequencies and the
identification by the patient of the frequency or frequencies that
match that tinnitus sound,

(ii). varying the frequency and intensity of the sound until a sound
which is inaudible to the patient and which treats the patient's
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tinnitus or ameliorates the symptoms of the patient’s tinnitus is
obtained; and
identifying the frequency or frequencies and intensity of the sound

obtained in step (ii).

6. A device for identifying a sound for use in the method of any one of

claims 1-5, the device including:

a computing device:

sound generating means: and

a computer storage media containing a computer program having
a software component which allows a user operating the
computing device to select a frequency and intensity of sound, a
software component which allows said user to alter the selected
frequency and selected intensity, and a software component which
causes the sound generating means to emit sound of any selected

frequency and intensity.

7. A computer program for identifying a sound for use in the method of any

one of claims 1-5, said program having:

- a software component which allows a user operating a computing device

to select sound having a frequency and intensity;

- a software component which allows said user to alter the frequency and

intensity; and

- a software component which causes a sound operating device to emit

sound of any selected frequencies and intensity.

8. A hearing aid for use in a method of treating tinnitus or ameliorating the

symptoms of tinnitus for a patient, wherein the hearing aid is capable of

amplifying sound having a single frequency or a bandwidth of frequency of no

greater than 25% of a centre frequency of the bandwidth.
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9. A hearing aid for use in a method of treating tinnitus or ameliorating the
éymptoms of tinnitus in a patient, said hearing aid having the ability to amplify
sound having a frequency in the range of 6000 hertz to 20,000 hertz.

10.  The hearing aid of claims 9 or 10 wherein the hearing aid is digital.

11. A portable sound reproduction device for use in a method of treating
tinnitus or ameliorating the symptoms of tinnitus, said device capable of
producing sound having;
(i) a single frequency or a bandwidth of frequencies no greater than
25% of a centre frequency of the bandwidth;
(i) a frequency or frequency in the range of 20 hertz to 20,000 hertz;
and
(iii) an intensity below 65dBSPL

12. A portable sound reproduction device according to claim 11 wherein the
device has;
(iv) a fine sound level control at low intensities of approximately 1dB

resolution.
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