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DEVICE DESCRIPTION

The Nucleus® 24 auditory brainstem implant (ABI) system is designed to provide useful
hearing to individuals with Neurofibromatosis Type 2, who become deaf following surgery
to remove bilateral auditory nerve tumors. The ABI system includes both surgically
implanted and externally worn components. Externally worn components include the
SPrint™ (body-worn) speech procéssor and a microphone/headset. Together, the external
components transform acoustical signals in the environment into an electrical code. This

coded information is then transmitted from the system’s headset to a surgically implanted

receiver/stimulator, where it is decoded and delivered to a multichannel electrode array.
The system’s 21-electrode array is surgically placed on the surface of the cochlear nucleus,
which is the first auditory center within the brainstem. Electrical stimulation of the
cochlear nucleus results in the signal’s transmission to the brain, where it is interpreted as
sound.

INDICATIONS

The Nucleus 24® ABI is intended to restore useful hearing via electrical stimulation of the

cochlear nucleus. This device is indicated for individuals 12 years of age or older, who
have been diagnosed with Neurofibromatosis Type 2 (NF2). Implantation may occur
during first- or second-side tumor removal or in patients with previously removed acoustic
tumors bilaterally. Because the surgical tumor excision and electrode placement
eliminates residual hearing, preoperative audiological criteria are not relevant. Prospective
implant recipients and their families should have appropriate expectations, regarding the
" potential benefits of an auditory brainstem implant, and should be highly motivated to
participate in the rehabilitation process. '

WARNINGS
Gamma Knife Radiation

Prospective implani recipients who have undergone gamma knife radiation should be
considered with extreme caution, due to possible injury to the cochlear nucleus.

Medical Treatments Generating Induced Currents )
Some medical treatments generate induced currents that may cause tissue damage or

permanent damage to the brainstem implant. Warnings for specific treatments are given
below. '

¢ Electrosurgery: Electrosurgical instruments are capable of inducing radio
frequency currents that could flow through the electrode array. Monopolar
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electrosurgical instruments must not be used on the head or neck of ABI
patients as induced currents could cause damage to neural tissues or permanent
damage to the implant. Bipolar electrosurgical instruments may be used on
the head and neck of patients; however, the cautery electrodes must not
contact the implant and should be kept more than 1 cm (~1/2 in.) from the
ground electrodes. :

e Diathermy or Neurostimulation: Do not use diathermy or neurostimulation
directly over the ABL. High currents induced into the electrode lead can cause
tissue damage to the brainstem or permanent damage to the implant.

e Electroconvulsive Therapy: Do not use electroconvulsive therapy on an ABI
~ patient under any circumstances. Electroconvulsive therapy may cause tissue
damage to the brainstem or damage to the implant.

Ionizing Radiation Therapy

‘Do not use this therapy directly over the ABI because it may cause damage to the implant.

Magnetic Resonance Imaging (MRI)

Magnetic Resonance Imaging (MRI) is contraindicated except under the circumstances
described below. Do not allow patients with a Nucleus 24 ABI to be in the room where
an MRI scanner is located except under the following special circumstances.

The Nucleus 24 ABI has a removable magnet and specific design characteristics to enable
it to withstand MRI up to 1.5 Tesla, but not higher. If the ABI’s magnet is in place, it
must be removed surgically before the patient undergoes an MRI procedure.

The patient must take off the speech processor and headset before énten'ng a room where
an MRI scanner is located. ' '

If the implant’s magnet is still in place, tissue damage may occur if the recipient is exposed
to MRI. Once the magnet is surgically removed, the metal in the auditory brainstem
implant will affect the quality of the MRI. Image shadowing may extend as far as 6 cm

. from the implant, thereby, resulting in loss of diagnostic information in the vicinity of the
implant.

All Nucleus ABI devices have removable magnets. However, if the physician is unsure
that the patient has a Nucleus 24 ABI, an x-ray may be used to check the radiopaque _
lettering on the device. There are three platinum letters printed on the receiver/stimulator
portion of each Nucleus auditory brainstem implant. If the middle letter is a “G”, the
implant is a Nucleus 24 ABI. Once the magnet has been removed, MRI can be performed.



If you require additional information about removal of the magnet, please contact
Cochlear.

Long-term Effects of Electrical Stimulation -

Most patients can benefit from electrical stimulation levels that are considered safe, based
upon both theoretical and animal experimental data. For some patients, the levels needed
to produce the loudest sounds exceed these levels. The long-term effects of such
stimulation in humans are unknown.

Ingestion of Small Parts

Parents and caregivers should be counseled that the external implant system contains small
parts, which may be hazardous if swallowed.

Head Trauma

A blow to the head in the area of the recelver/stlmulator may damage the nnplant and
result in its failure.

PRECAUTIONS

Use of Another Person’s Speech Processor

ABI recipients should never use another person’s speech processor. The mformatu‘m
programmed into the processor is customized for individual use and it is not suitable for
another person. Use of another person’s speech processor may cause uncomfortably loud
or distorted sounds, or unanticipated nonauditory side effects.

Theft and Metal Detection Systems

Devices such as airport metal detectors and commercial theft detection systems produce
strong electromagnetic fields. Some ABI recipients may hear distorted sounds when
passing through or near one of these devices. To avoid this, turn off the speech processor
when in the vicinity of one of these devices. The materials used in the ABI may also
activate metal detection systems. For this reason, recipients should carry the Audltory
Brainstem Implant Patient Identification Card with them at all times.

Electrostatic Discharge

A discharge of static electricity can damage the components of the ABI system or corrupt
the program in the speech processor. Static electricity may be generated, for example,
‘when putting on or removing clothes over the head or when getting out of a vehicle. ABI
recipients should touch something conductive, such as a metal door handle before the ABI
system contacts any object or person. Prior to engaging in activities that create extreme



electrostatic discharge, such as playing on plastic slides, the speech processor and headset
should be removed.

Clinicians should use an anti-static shi¢ld on the computer monitor when programming an
ABI recipient.

Mobile Teleghones

Some types of digital mobile telephones may interfere with the operation of the speech
processor or headset. Recipients may hear distorted sounds within 1-4 meters (3-12 feet)
of a digital mobile telephone in use.

Bilateral Implantation
The efficacy of bilateral implantation with the ABI has not been studied.
ADVERSE EVENTS

Safety data are based on a total of 90 patients implanted with the Nucleus® 22 ABI device
during the clinical investigation. Twenty-six patients experienced a total of 28 medical or
device-related complications. Twenty-two of the 28 complications were medical/surgical
in nature and the remaining six were device related. Twenty-six of the 28 complications
resolved without surgical or extensive medical intervention.

Medical/Surgical Complications

Sixteen of the 90 (17.8%) ABI recipients were not able to perceive sound with the ABL
This was either due to migration of the electrode array during the postoperative period (9
patients), or to misplacement of the electrode array at the time of surgery (7 patients).
Two additional patients experienced postoperative flap complications and, in both cases,
surgical explantation of the ABI was required. Four patients experienced minor
complications that resolved with noninvasive medical treatment (1 patient),
reprogramming of the speech processor (2 patients), or spontaneously without
intervention (1 patient). The first of these four patients experienced a build-up of fluid
beneath the skin flap, the second reported dizziness, blurred vision and tinnitus during the
perioperative period, the third reported lightheadedness and dizziness during periods of .
ABI use, and the fourth patient experienced headaches when using the device.

Device-related Complications

No device failures or other serious device malfunctions occurred during this study. Two
patients experienced a mild skin reaction to the ABI’s retainer disk. One case was ‘
resolved by temporarily reducing the patient’s daily use time, and the second by providing
the patient with an alternative method of adhesion. During the study period, two patients
reported transient changes in the ABI’s sound quality. These resolved over time in one
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case, and with device reprogrammmg in the second. Device reprogramming resolved one
additional patient’s report of pain, caused by activation of two specific electrode channels.
A final patient reported hearing a transwnt popping sound that, subsequently, resolved
w1thout treatment.

In addition to the adverse events experienced during the chmcal study, the followmg
potential adverse events could occur:

« Individuals are exposed to the normal risks associated with surgery and general
anesthesia. In addition, this procedure may result in infection or bleeding, numbness
or stiffness around the ear, injury to or stimulation of the facial nerve, taste
disturbance, dizziness, increased tinnitus, neck pain and leakage of cerebral spinal
fluid. Leakage of cerebral spinal fluid may result in meningitis.

« Risks include those generally associated with a craniotomy operation, in addition to
those associated with the implantation of the ABI electrode and receiver/stimulator.
Potential recipients should understand that circumstances encountered during surgery
may preclude placement of the ABI, and also that the tumor removal surgery results in
a total loss of hearing on the operated side.

o The ABI results in a palpable lump under the skin behind the ear. The presence of a
foreign body may cause irritation, inflammation or breakdown of the skin and in some
cases, extrusion of the device.

« Postoperatively, the electrode array may migrate partially or completely away from the
cochlear nucleus, resulting in decreased hearing, a complete loss of sound perception,
and/or increased nonauditory sensations. In addition, if the electrode array is
misplaced at the time of surgery, the recipient will not receive functional benefit from
the device. Such complications may require additional medical treatment, surgery,
and/or removal of the ABI

 Electrical stimulation may result in increased tinnitus, facial nerve stimulation,
dizziness or pain. In addition, electrical currents generated by the ABI may spread and
stimulate other adjacent brainstem structures. This may produce a variety of
nonauditory sensations or movements, such as a tickling sensation in the back of the
throat, visual field disturbances, and sensations and/or movements in a limb. In rare
cases, electrical stimulation may cause other neurological sequellae that may be severe.

~« The long-term effects of electrode insertion and chronic electrical stimulation are
unknown. Such effects may preclude replacement of the electrode array, or may lead
to eventual deterioration of nerve cells in the central auditory nervous system.

- Failure of component parts (both external and intefnal) could result in the perception
of uncomfortably loud sounds, the complete absence of sound, or in unwanted
nonauditory sensations. Failure of various parts of the implanted device could require
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its removal and/or replacement, or could result in a reduced number of useable
electrodes.

CLINICAL STUDY RESULTS

Clinical Results — Nucleus® Auditory Brainstem Implant System

The effectiveness of the auditory brainstem device, programmed to implement the SPEAK
speech processing strategy, was assessed in 60 recipients of the Nucleus 22 ABI system,
following three-to-six months of device use. Effectiveness was measured using a standard
battery of recorded audiological tests, including measures of environmental sound
identification, closed- and open-set speech perception, and lipreading enhancement. The
environmental sounds and speech perception tests were administered to subjects in quiet,
at 70 dB SPL.. For each of these sound-alone tests, individual subject results were
compared to chance performance levels, using & binomial statistical model. Lipreading
enhancement was assessed using medially placed vowels, consonants and CUNY sentence
materials. Using the binomial statistic, each subject’s performance in the vision-alone
condition was compared to his or her performance when lipreading was supplemented
with sound from the ABL As a final measure of effectiveness, 44 of the 60 (73%) subjects
completed and returned postoperative questionnaires, regarding device-related benefits.

Effective Auditory Stimulation

« Eighty-two percent of the implanted subjects were able to perceive sound and use
the device postoperatively.

Identification of Environmental Sounds:

e Eighty-two percent of the subjects scored significantly above chance on a
recorded, closed-set test of environmental sound identification.

o Using the ABI, subjects recognized 53.9% of common environmental sounds, on
average, and 65% of the sample recognized 50% or more of the sounds. ‘

‘Lipreading Enhancement:

e Eighty-five percent of the subjects demonstrated statistically significant
improvements in open-set sentence understanding, when using the ABI in
conjunction with lipreading. :

e The average sentence recognition score improved from 31.2% for lipreading alone,
to 53.5%, when subjects combined auditory information from the ABI with
lipreading. : ’



Open-set Sentence Recognition:

e Using sound alone, 12% of study participants scored greater than 10%, on a
difficult open-set test of sentence understanding.

Questionnaire Results:

e Sixty-one percent of the subjects who received the device following removal of
their second-side tumor, reported using the ABI on a daily basis for ten or more
hours. .

¢ Eighty percent of the respondents reported receiving benefit from the auditory
brainstem implant and 84% indicated that the decision to get the ABI was the right
.one. '

‘e Seventy-three percent of the respondents would recommend an ABI to others.
MAGNETIC RESONANCE IMAGING (MRI) TESTING

The Nucleus 24 ABI System, with the magnet removed, has been tested with an MRI
machine having a 1.5 Tesla static field, a 64 MHz RF pulsed field, and pulsed gradient
fields up to 20 Tesla/sec with the following results: '

o Pulsed gradient fields up to 20 Tesla/sec and with worst-case electrode position do not
produce any stimulus output from the ABL

o There was no observable temperature rise (<0.1°C), in the vicinity of the implant
during worst-case imaging of the head.

o There can be image distortion. With worst-case scan parameters, there was a
darkening of the image in an area around the implant, extending approximately 2 cm
medially and 6 cm inferiorly. The area of darkening was largest in axial scans.

The MRI static field exerts a small force on the implant. The maximum force is less than

the normal weight of the implant. This may be perceptible durmg the MRI procedure, but
is not harmful.

INDIVIDUALIZATION OF TREATMENT
Patient Selection Criteria

1) Diagnosis of Neurofibromatosis Type 2;

2) First-side or second-side acoustic tumor removal required (or previous bilateral tumor
removal); '

3) 12 years of age or older;
4) Psychologically and motivationally suxtable
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Clinical Considerations

In order to place the electrode array on the surface of the cochlear nucleus, the surgeon
must be able to visualize specific anatomical landmarks. Because many NF2 patients have
large tumors that compress the brainstem and distort the underlying anatomy, it may be
difficult or impossible for the surgeon to correctly place the array. For this reason,
patients with large, longstanding tumors may not benefit from the ABI device,
postoperatively. In this series of patients, 16 of the 90 recipients (17.8%) were unable to -
use the ABI system, postimplantation, due to misplacement or migration of the electrode
array. _

Patients who receive the ABI at the time that their first tumor is removed, and who have
useable hearing in the contralateral ear, are unlikely to use the ABI device on a regular
basis. Most often, these recipients assume full-time use of the device, following the
surgical removal of their second-side tumor.

PATIENT COUNSELING
Préoperative Counseling

Prospective ABI candidates should be counseled regarding the potential benefits, .
warnings, precautions and adverse effects associated with auditory brainstem implantation,
using the information in this document.

STORAGE, HANDLING, AND STERILIZATION

Store ABI implants at temperatures between —20 and +50 degrees Centigrade. Implants
are not subject to aging, however, the certificate of sterilization is valid for 24 months.
The “use by” date is stamped on the outside package. Ifit has expired, return the device
to Cochlear. :

Handle the implant packages with care. Severe impact that damages the outer storage
package may rupture the inner sterile package. '

Auditory brainstem implants are supplied sterile in gas-permeable packaging. The titanium
plugs are supplied separately in sterile gas-permeable packaging, for use when the magnet
is removed. These are single use items. The sterilizing gas, ethylene oxide, turns the
indicator bar in the inner package blue. Before opening the sterile package, inspect it
carefully. If the sterile package is broken or the indicator bar is not blue, return the device
to Cochlear.

INFORMATION FOR USE AND RECOMMENDED TRAINING

Ph_ysicians should have extensive experience in acoustic tumor removal surgery. They
should be thoroughly familiar the anatomy of the 4* ventricle and the ABI surgical



procedure, and should have experience in cochlear implantation. It is essential that ABI
surgeons work with an experienced team of audiological, neurosurgical, neurological, and
electrophysiological professionals. The implanting physician and ABI team should attend
training sponsored by Cochlear. In addition, a surgical consultant, designated by
Cochlear, who is experienced in the procedure, must support each physician’s first ABI
surgery.

Caution: Federal law restricts this device to sale, distribution and use by or on the order
of a physician. '

Nucleus is a registered trademark of Cochlear Limited.
SPrint and Spectra 22 are trademarks of Cochlear Limited.

For more information contact:

Cochlear Corporation

61 Inverness Drive East, Suite 200
Englewood, CO 80112

USA

Tel: 1303 790 9010
Fax: 1303 792 9025
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About this document:

. The SPrint speech processor used in ‘conjunction with the Nucleus ABI24M auditory . -
 brainstem implant is identical to that used with the Nucleus C124M cochlear implant.
The “User Manual for the SPrint Speech Processor and Accessories’ (N02223F
1SS1 MAY97) assumes that users have a Nucleus cochlear implant. The following
addendum reflects the minor differences in terminology and revised instructions

where necessary assuming the user has an auditory brainstem implant.
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) ADDENDUM NOTES:

. 5,6,51,52,59.61,62,63,64,65.66 : Referinces to cochlear implant
On all occasions when the word “cochlear 1mplant" is mentloned please replace wnth
-the word “auditory brainstem implant”.

p.20 : Wearing the Headset o
Before 1st paragraph please insert the following text:

If the internal magnet of your auditory brainstem implant has been removed, the
transmitter coil must be held in position either by use of a lightly elasticated
headband or with an adhesive magnet retainer disk (available from Cochlear).
Your clinic should advise you if your device does not have a magnet. In this case
the transmitter coil must be placed towards the rear of the bump formed by the
implant. Correct positioning may be assisted by tuming on the speech processor
and moving the coil over the implant until a tone is heard. The diagram below
shows the optimum position for the transmitter coil, du'ectly above the centre of the
el ~ implant's corresponding receiver coil.

Centre of recsiver coil

If magnet retainer disks are being used an area of skin must be exposed on the
scalp directly over the receiver coil. -A circular patch of hair (approx. 15mm in
diameter) should be timmed away, a few millimetres above the centre position for
the transmitter coil. The exposed skin should be wiped clean with a cloth
moistened with 70% isopropy! alcohol - available from most chemists. When the
skin is dry the backing of the retainer disk should be peeled off and the disk
pressed firmly to the scalp. When attached the transmitter coil will not sit directly
over the retainer disk hence you should position the coil so that it rests just below
the magnetic pad and therefore in the centre of the receiver coil. Retainer disks
should be renewed every 1-3 days as required. Keep the exposed skin clean and
dry, trimming away excess hair as required.

SPrint User Manual Addendum for ABl users, NO2486F ISS1 ~~ ~ ~° 3 U
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p- 58 : Sounds are uncomfortably loud :
After the-above sectlon pIease add the followmg text

I feel unwell when using my ABI ‘

If you feel dlZZY or unwell and these feelings are connected with penods ofuseof
your auditory brainstem implant please discontinue use and-contact your
implanting centre immediately.

p.61 : Warnings
Please replace the entire section on “Warnings” (p.61-63) with the following text:

Warnings

Electrosurgery

Electrosurgical instruments are capable of inducing radio frequency currents that
could flow through the electrode array.

' Monopolar electrosurgical instruments must not be used on the head or neck of
a brainstem implant patient as induced currents could cause damage to
brainstem tissues or permanent damage to the implant.

Bipolar electrosurgical instruments may be used if the cautery electrodes are
kept more than 10 cm (4 inches) from the extracochlear electrodes.

Diathermy or Neurostimulation

(Neurostimulation applies to implants with extracochlear electrodes. ) Diathermy
must never be applied over the receiver/stimulator or electrode lead of the
brainstem implant. High currents induced into the electrode lead can cause tissue
damage to the brainstem or permanent damage to the implant.

E_Iectreconvulsive Therapy

Electroconvulsive therapy must never be used on a brainstem implant patient.
Electroconvulsive therapy may cause tissue damage to the brainstem or damage
to the implant.

lonizing Radiation Therapy -

Do not use such therapy directly over the brainstem implant since it may be
damaged. ‘

Magnetic Resonance Imaging (MRI)

The brainstem implant is designed to be MRl compatible. The implant has a
removable magnet and specific characteristics designed to enable it to withstand
magnetic resonance imaging up to 1.5 Tesla. If the magnet is still in place, tissue
damage may occur if the recipient is exposed to MRL. In this case MRl is
contraindicated. Do not allow a brainstem implant recipient without the magnet

" removed to be in a room where an MRI scanner is located. Once the magnet has
been removed, MRI can be performed.

If you require information about removal of the magnet please consult the
Surgeon's Guide or contact Cochlear.

SPrint User Manual Addendum for AB! users, N02486F ISS1 ' ' ’ 4 qz '
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Electrical Sﬁimulaﬁon'

- Most patients can benefit from electrical stimulation levels that are considered -

" safe, based upon both theoretical and animal experimental data. For some -

patients, the levels needed to produce the loudest sounds exceed .thgée levels.
The long-term effects of such.stimulation in humans are unknown.

Ingeéﬁon of Small Parts _
The external implant system contains small parts which may be hazardous if
swallowed.

Head Trauma

A blow to the head in the area of the receiver/stimulator may damage the internal
device and result in its failure. . '

p.64 : Precautions ,
Please replace the entire section on “Precautions” (p.64-66) with the following text:

‘Precautions

If you experience a significant change in performance or if the sound becomes
uncomfortable, or if you feel dizzy or unwell, turn off your speech processor and
contact your implant centre. :

Use the Auditory Brainstem Implant system only with the approved devices and
accessories listed in this manual.

The speech processor and other parts of the system contain complex electronic
parts. These parts are durable but must be treated with care. The speech
processor must not be opened by anyone other than Cochlear’s qualified service
personnel or the warmranty will be invalidated. ‘

Each speech processor is programmed specifically for each individual. Do not
wear another person's speech processor or lend yours to another user. Use of
another person's speech processor could result in the perception of an
uncomfortably loud or distorted sound sensation or a painful non-auditory side
effect, or even disturbance to heart function.

Do not expose the speech processor to temperatures greater than 50°C (122 °F)
or less than 5°C (41°F).

TheA speech processor sound quality may be intermittently distorted when you are
within approximately 1.6km (1 mile) of a radio or television transmission tower.
The effect is temporary and will not damage the speech processor.

Theft and Metal Detection Systems

Devices such as airport metal detectors and commercial theft detection systems
produce strong electromagnetic fields. Passing through or near one of these fields
may result in a distorted sound sensation for some brainstem implant recipients.
This can be avoided by turning off the speech processor when in the vicinity of
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one of these devices. The materials used in the brainstem implant may aiso
activate metal detection systems. For this reason, it is recommended that. )
‘recipients caity the Auditory Brainstem Iniplant Patient Identification Card with
them at all times, = . - '

Electrostatic Discharge ' ‘ ,

A discharge of static electricity can damage the electrical parts of the brainstem
implant system or corrupt the program in the speech processor. If static electricity
is present (e.g. when putting on or removing clothes over the head or getting out
of a vehicle), implant recipients should touch something conductive (e.g. metal
door handie) before the implant system contacts any object or person. Prior to
engaging in activities that create extreme electrostatic discharge, such as children
playing on plastic slides, the speech processor and headset should be removed.
Clinicians should use an anti-static shield on the computer monitor when
programming a brainstem implant recipient.

Mobile Telephones

Some types of digital mobile telephones (e.g. GSM) may interfere with the
operation of the external equipment. As a result, brainstem implant recipients may
perceive a distorted sound sensation when in close proximity, 1-—4 meters (3-12
feet) to a digital mobile telephone in use. :

Air Travel

Some airlines request that passengers tum off electrical equipment, such as
laptop computers during take-off and landing or whenever the seat belt sign is
illuminated. Your speech processor is a computer and therefore it should be
turned off when such a request is made. You should notify airline personnel of
your hearing impairment so they can alert you to safety measures.

.71 : Specimen Declaration of Conformity (Active Implantable Medical Device
Replace the whole Specimen Declaration of Conformity with the following text:

" SPrint User Manual Addendum for AB! users, NO2486F ISS1 ™ ‘ "6 "fé
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- SPECIMEN DECLARATION OF CONFORMITY
(Actxve lmplanﬁble Medical Devnce)

. 'Manufacturer o ' . ‘Plant

Cochlear AG - : A " Cochlear Limited
Margarethenstrasse 47 - 14 Mars Road
CH-4053 Basel Lane Cove NSW 2066
Switzerland Australia

*We hereby declare that the following products:

NUCLEUS® AUDITORY BRAINSTEM IMPLANT SYSTEM

Implant model: ABI24M

Speech processor models: _ SPrint, ESPrit

Diag. & Programming System:- CPS, PPS

Software: DPS7, WinDPS, NRT
T and accessories

conform with the essential safety requirements listed in Annex | of the EC Directive on-
Active Implantable Medical Devices (90/385/EEC).

This declaration is supported by:

EC Design-Examination Certificate according to EC Directive 90/385/EEC Annex 2,
Article 4; issued by Notified Body 0197 on 27.11.1996 and EC Design-Examination
Certificate according to EC Directive 90/385/EEC Annex 2, Article 4; issued by Notified
Body 0187 on ....... (TBA)

Approval for a Full Quality Assurance System according to EC Directive 90/385/EEC -
Annex 2, Article 3; issued by Notified Body 0197 on 30.04.1996

Certificate for a Quality Management System according to DIN SO 9001/DIN EN
46001 issued by Notified Body 0197 on 30.054.1996.

Basel, April 1999
Dr. M Lehnhardt
Chief Executive Officer - {4

Cochlear AG , ‘ ce Q1 97 l

END OF ADDENDUM NOTES

- NO2486F 1SS1
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Introduction ,

The Nucleus® 24 cochiear implant system consists
of three parts:

+  The Ci24M cochiear implant
» The SPrint™ speech processor
«  The HS8 headset

Tegether these three parts convert sounds from the
environment into coded electrical information that
is interpreted by vour brain as sound.

This manual is iniendec {or use by adult and
adolescent cochiear implant users. It may aiso

assisl caregivers, teachers and other adulis invoived
with children who use the implant.

This manual contains:

* Instructions on fitting, using and caring for the
speech processor, headset and accessories

+ Troubleshooting procedures
 Basic technical information

*  Warnings and precautions

- SPrint™ User Manuai 4 5 {0
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" INTRODUCTION

Inside the back cover of this manual is a Quick
Reference Card that you may tear out and carry
with you. For further information, contact your
implant center or your clinician for expert advice.

This manual does not describe the operation of the
cochlear implant. Please contact your implant
surgeon or implant center for more information.

Understanding the Cochlear Implant System

The SPrinf™ Speech Processor

The speech processor is a small computer womn on
your body and connected to the headset by cables.
It receives sounds from a microphone in the

- headset, converts them to electrical signals and
sends the signal back to the headset.

External input socket

Earphone socke .
Indicator light
Headset cable “ /

cover

* o
Headset cable
cover release\ ® 8 0O

latch Ol
|

L m

LCD panel — | N
™

Battery cover _—" Battery case
release latch | \ ‘ release;!atch
Battery COVE/ / \Batte{y case

Front view of the SPrint speech processor

6 @ SPrint™ User Manual
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T INTRODU-CT! ON

Fectures 7

The speech processor incorporates the {cilowing
features. designed w0 opiimise its performance and
ease ol use:

+ Up to + differen: listening programs customized
for ditferent conditions

« A volume cortrol in addition o the microphore
sensitivity control

* An autosensitivity control

* A liquid crystal display (LCD) panel o0 display
control settings and symbois

+ An external input socket, enabling the speech
processor to accept signais dlrecuy from
external devxcbs

* A red indicator light at the top of the speech
processor, which indicates that the batteries are
working and your microphore is picking up
sounds

* Detachable baitery cases; a standard two-battery
case and a smailer one= oauery case as an
‘aliernative

= An optional button lock, which disables some
buttons to prevent users from accidentally
changing the speech processor settings

.+ An optional personal alarm, which provides
users with signals that indicate when settings
have been changed or the battery level is low

* An optional public alarm, for use with children,
“which provides signals that are audible to
- bystanders

SPrimt™ User Manual ¢ 7 ¢3
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Control Buttons

Up Button

Oown Butto

Program Button >~ O Options Button
P‘@ @; Select Button

Autosensitivity -

' : Button
N
O On/QOif Button

Controls on the speech processor

The speech processor is controlled by a set of push
buttons, and an LCD panel displays. information
for the user.

The On/Off button (£3) turns the speech
processor on and off. The speech processor uses
power whenever it is on, even if you are not
using it.

The Program button (@ ).selects one of the
programs your clinician has created for you.

The Select button ( Q) provides access to the
button lock and the microphone sensitivity and
the volume controls (provided your clinician
has enabled the volume control for the current
program). , :

The Options button (o) provides access to the
alarm features of the speech processor.

The Up (®) and Down (©) buttons adjust
the microphone sensitivity and the volume, and
turn the button lock and alarm features on or

off.

The Autosensitivity button (@) .turns the
autosensitivity feature on and off.

) . . . '

8 @ SPrint™ User Manual
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LCD Panel

When the speech proczssor is mrrec on, the LCD

parel displays:

+ The active procr"'n

» Symrols .;nQ settings for the active listening
con:‘:ol, either the microphione sensitivity or the

volume _
« Symbols 1o incicate active features and diagnostics

indicator Light

The indicator light activity depends on the battery

ievel.

« When the batterv ievel is normal, the indicator
light varies in brightness in response to the level of
sound you receive

« When the battery level is low, the indicator light
biinks slowly

«  When the batteries are dead, the u;dxcator light
turns off

HS8 Headset

The headset consisis of:

« A transmitting coil worn Gver the implant
» A microphone case worn 'oéhir_ld the ear

+ A short transmitting cable to connect the
wansmitting coil to the mxc*ophone v

+ A long headset cable to corinect the microphone 0
- the speec"x processor

The wansmitting coil is held securely in place by
magnetic attraction between a magriet in the coil and a
magnet in the implanted unit. The magret in the coil
may be adjusted {or comfort.

SPrat™ User Manuai ¢ 9
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Transmitting

coil \
MY

Transmitting
cable Headset

cable

The HS8 headset

High Energy NiCad Charger

The High Energy NiCad Charger recharges the
nickel cadmium (NiCd) batteries supplied for use
with the speech processor.

The charger includes the following features:

A charge time of six hours (overnight)
Protection against overcharging

Charging ol one or two NiCd batteries on
separate charging and timing circuits. You may

insert a battery into the second slot at any time
to recharge it independently of the first

Lights that indicate when batteries are properly
inserted and when charging is complete

10 4 SPrint™ User Manual

00154



z'INTARODUC.TI'ON

Accessories
Cochiear provides a range of accassories designed

(=4
[ |

to enhance the usefuiness of the speech processor.
The following accessories are available:

+ Pouches in various sizes and styles

« Lape! microphone and iapel clips

+ Microphone iock (mic lock)

» Microphone sieeve

« Dry pack

+ Telephore adaptor

« TV/Hi-Fi cabie

« Personal audio cable

+ Monitor earphones

» Signal check

+ Telecoil

Some accessories may ot be available in all

regions. Please contact the Cochlear office or
distributor in your region for more information.

SPrint™ User Manual 4 11 51
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Using the System

At the inital programming session, your clinician
will help you set up your speech processor and
headset using the following procedure:

1
l.

2.

-k

Insert batteries into the speech processor.

Assemble the headset and connect it to the
speech processor.

Fit the speech processor and headset so they are
comfortable to wear.

Turn on the speech processor and select the
appropriate program.

. Adjust the microphone sensitivity.

Adjust the voiume (if your clinician has
enabled it).

These procedures are described in detail on the

following pages. -

SPrint™ User Manuai ¢ |
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" USING THE SYSTEM

Fitting the Speech Processor |

Changing the Battery Case | a
. The speech processor comes fitted with a o

two-battery case. Cochlear also supplies an

alternative one-battery case.

With the one-battery case, the speech processor is
smaller but you will need to replace the battery
more frequently.

To replace the battery case:
1. Grasp the body of the speech processor in your
left hand.

2. Grasp the battery case with yoﬁr right hand and
“put your right index finger in the battery case
release latch.

3. Slide the release latch (A) and then slide the
battery case (B) to separate it from the speech
processor (C).

N\

Removing the battery case

14 @ SPrint™ User Manual ' &
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. Slice the repiacement battery case along th
runner at the dase of the speech processor until
it ciicks into position.

Inserting the Batteries |

Before inserting NiCd batteries into the speech

processor, ensure they are fully charged

(see 'Recnarging NiCd 3atteries).

To insert batteries into the speech processor:

1. Put your thumbnail in the battery cover release
latch. Slide the latch and pull the batzerv cover

back. Do not attempt to remove the cover
completely.

Battery cover
release laich

L QO

2. Slide in the new batteries in the orientation
shown in the diagram on the back of the
battery case.

3. Push the battery cover back into place.

SPrint™ User Manual ¢ 15 Ve
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Wearing the Speech Processor
You may choose to wear your speech processor in
various ways:

« Attached to your belt or waistband using the
belt clip on the back of the speech processor

« In one of the pouches supplied by Cochlear
« In a shirt or blouse pocket

« In a cloth pocker attached to the inside of your
clothing '

Removing the Belt Clip’

To remove the belt clip on the back of the speech
processor, remove the battery case and slide the
clip off the back of the speech processor.

Using the Pouches
Three pouches are available:

+ Pouches for the one-battery case and the two-
battery case are designed to be worn on a belt
or inside a pocket

« A pouch with a harness so it can be worn on a
child’s back or chest

To fit the pouch, turn off the speech processor and
remove the belt clip. Open the pouch flap and
gently pull the pouch over the speech processor
battery casé. Slide the pouch on until you can see
all the control buttons through the large opening
on the front of the pouch.

To remove the'pouch, open the pouch flap and
push the speech processor up from the bottom
until you can grip it easily. Slide off the pouch.

16 4 SPrint™ User Manual | | !
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Fitting the Headset

Assembling the Headset

When asserubling the headset, do not pull on the
headset or transmitting cables — grasp-only the
connectors. If you have trouble assembiing the
headset, ask your clinician to help you.

Connecting the Transmitting Coil
Plug the two-pin connector on the transmitting
cable into the socket in the transmitting coil.

€

Atiaching the connecior o the ransmuting co

Connecfing the Microphone Cables

L. Hold the microphone case with one hand and
put your thumbnail in the slot on the
microphone cover. Remove the microphone
cover by pulling it away from the microphone
case.

b‘L

SPrint™ User Manuai 4 17
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A\N

Slot

2. Plug the orange connector on the headset cable

(A) into the orange socket at the bottom of the
microphone case.

A

Plug the other connector on the transmitting
cable (B) into the socket at the top of the
microphone case. : '

Slide the cover hinge over the cables and then
over the plastic lip at the bottom of the
microphone case. Do not force the hinge over
the lip. Ensure the cables extend from the
bottom of the microphone case.

5. Close the microphone cover.

18 @ SPrint™ User Manual ' ]
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Connecting the Headset to the

Speech Processor
1. Turn off the speech processor.

2. Hold the speech processor with one hand and
put your thumbnail in the headset cable cover
release latch. Slide the latcn and pull the
aeadset cable cover back.

Headse:

cable cover
release laich

AINSN
3. Plug the large end of the headset cable into the

socket and lay the cable in the groove just
above the socket.

4. Hold the cable in the groove while you click the
cover closed. Ensure that the cable comes
through the hole at the'top of the case.

When removing or fitting your cochlear implant
system you may wish to disconnect the headset
rom the speech processor: To do this, unplug the
headset cable from the speech processor. Leave the
headset cable plugged into the microphone.

SPrimt™ User Manuai 4 19 ot
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2. Slide the sleeve over the end of the microphone.

Wearing the Headset

Hook the microphone earhook over your ear and
place the transmitting coil over the implant.

- Locking the Microphone Cover

Cochlear supplies a sleeve that slides over the
microphone cover to prevent young children
tampering with the microphone cover.

To use the sleeve:
1. Unscrew the earhook from the microphone.

3. Screw the earhook back into place.

Adjusting the Magnet

Magrnet

e D

Your clinician should adjust the magnet in the
transmitting coil to a comlfortable strength.

To hold the transmitting coil more firmly against
your head, turn the magnet in the coil clockwise.
To hold the coil less finmly against your head, turn
the magnet counter-clockwise. If the magnetic force
is too weak, the coil may fall off. If the magnetic

20 @ SPrint™ User Manual

RN

00163



L usiNnGg #HE sYsTIM

(Ia
v
[N
-3

force is 100 strong, it may cause discomiort o
irreation.

Cochlear saophcs the transmitting coil with a
standard sirengih magnet but a number of
alternative s ::re“c.'n magnets' are available. Consult
your c.inician tefore choosing a magnet of a
different sirength. To remove the magnet, turn it
coxmte.-ci ckw '1se Insert :he replacement magnet
and tum it clockwise to a stable and comforuable
position. '

To keep the required magnetic force to a minimum
you may occasionally need to trim or shave your
hair in the area over the implant to about 6 mm
(¥4 in) or less. The patch of trimmed hair can be
concealed by the rest of your hair. Ask your
clinician to teach vou now to do this or contact
your implant center for advice.

Alternative Parts

Cochlear supplies the headset with a standard

11 cm (4 in) transmitting cable, but 8 cm (3 in),
20 cm (8 in) and 28 cm (11 in) transmitting cabies
are also available. The 20 cm and 28 cm cabies
enable the microphone case to be worn over the
ear on the side opposite to the implant.

Cochlear supplies the headset with a 100 cm
(39 in) headse! cable for adults; 60 cm (24 in)
headset cable for children, but 80 cm (31 in)
-cables and 45 c¢m (18 in) are also available.

You may wish 1o carry a spare headset and
transmitting cable with you.

A small earhook and a large earhook are supplied
with the neadset.

SPrint™ User Manual 21 ®
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Turning on the Speech Processor

Press the On/Off (€3) button to turn on the speech
processor. The speech processor takes about a
second to perform its start-up checks. The LCD
panel then displays the program number and the

listening control séttings.

Press the On/Off button again to turn off the
speech processor. :

Selecting a Program

Program Number

Pt 3 {0

The speech processor can store up to four speech

- processing programs at any one time, enabling
your clinician to develop programs for different
listening environments.

The speech processor labels the programs from P1
to P4 and displays the current program number on
the LCD panel.

22 @ SPrint™ User Manual ' vy
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To change to the next program in the seguence,

.

press the Program button (®) . If a program is not

installed, the speech processor skips to the next
available program. The speech processor retains the
current program seiting until you press the
Program button again, even if.vou tum off the
speech processor.

Adjusting the Listening Controls

The speech processor features both a microphone
sensitivity and a volume control.

+ The microphone sensitivity controls the softest
level of sound picked up by the microphone.

Reduce the sensitivity to filter out background
noise. [ncrease the sensitivity in quiet
environments to hear very soft sounds.

* The volume controls your perception of
loudness.

Reduce the volume if loud sourds are
uncomfortably loud. [ncrease the volume if
speech, including your own voice, is too soft.

Your clinician may choose to disable your volume
control. [f both the microphone sensitivity and the
volume controls are available, press the Select (©)
button to alternate between them. The LCD pane!
displays the active control. .

- P

SPrint™ User Manuzl 4 23
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Adjusting the Microphone Sensitivity

Microphone sensitivity
¥
Pt 5 O
Pl

Segment meter

If you use the microphone sensitivity control, the
speech processor displays a small ‘M’ at the top of the
LCD panel. Underneath, the LCD panel displays the
microphone sensitivity as a number between 0 and
20. For normal conversation, you would typically set
the sensitivity to approximately 8.

The speech processor also displays the signal level
picked up by the microphone in a 12-segment
meter. The meter fluctuates according to the level
of sound received.

To adjust microphone sensitivity:

Press the Select () button until the ‘M’ symbol

appears on the LCD panel.

« To increase the sensitivity, press the Up (®)
button

« To decrease the sensitivity, press the Down (@)
button

If you need to set the microphone sensitivity
consistently higher than ten, consult your clinician.

The microphone sensitivity setting is saved with
the current program. If you select another program,
the microphone sensitivity will change to the
setting saved with that program.

24 4 SPrint™ User Manual b
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Using Autosensitivity

When autosensitivity is turned on. ~ne microphone
sensitivizy will decrease automatically in a noisy
environment. To activate autosensitivity press the
autosensitivity button { £ ). When autosensitivity is
on, the speech processor displays tiie ietter 'A' on
the LCD panel.

Autosensitivity on

P! 88

Adjusting the Volume

Volume

kl
Pi 3 G

If vou use the volume control, the speech processor
displays a small triangle at the top of the LCD
panel. Underneath, the LCD panel! dispiays the
volume as a number between 0 and 10.

To adjust the volume:

1. Press the Select ( © ) button until the volume
symbol appears on the LCD panel.

2. Adjust the volume to a comfortable listening
level.

3. To increase the volume, press the Up (®)
button.

4. To decrease the volume, press the Down (© )
button. '

SPrint™ User Manual 4 25 10
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1f you are adjusting the volume setting often, or if
adjusting the volume causes you discomfor,
consult your clinician as your programs may need
adjustment. ‘

The volume setting is saved with the current
program. [f you select another program, the
volume will change to the setting saved with that

program.

Changing Speech Processor Settings

‘The speech processor has three features that your

clinician may enable during programming. They
are:

Button Lock

The button lock disables the buttons on the speech
processor including the On/Off button (@). Use
the button lock to prevent young children from

~ tampering with the controls.

Personal Alarm
The personal alarm informs users when certain
speech processor functions are used.

Public Alarm
The public alarm informs bystanders when certain

'speech processor functions are used. It may help

parents and teachers assist a young child in using
their speech processor, especially a child who does
not reliably report dead batteries.

26 # SPrint™ User Manual
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The LCD panel normally displays a syrabol for
each feature that you have enabied. For example,
the diagram shows the LCD display when you have
enabled ail three {eatures.

AL

Button Lock

To lock the buttons, press and hold down the
Select Button () for several seconds uniil the
button lock svmbol ( £) appears on the LCD

4 [y
panel and you hear a long beep.

Pt 3 {0

a

When the buttons are locked, the On/Off button
() has no eifect. To turn off the speech
processor, you need to tnlock the buttons first. To
unlock the buttons, press and hold down the Select
button (©) until the button lock symbol ( a)
disappears from the LCD panel and you hear a
long beep. o

. |Pt 8 8

p=— e e
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Personal Alarm
The personal alarm has five types of signal:

Lock or Reset {1 beep)

Each time the buttons are locked or unlocked, or a
reset operation is performed, the speech processor
emits one long beep.

Program Button {pings)
Each time the Program button is pressed, the
speech processor emits a series of pings
- corresponding to the program number, that is, 1
. ping = Pl, 2 pings = P2, etc.

Other Buttons (1 ping)

The speech processor emits a single ping each time
you press the Up, Down, Options, Autosensitivity
or Select buttons. :

Low Battery Power (4 pings)
The speech processor emits four short pings every
minute when the batteries are nearly dead.

Invalid Button Press (1 ping)

If you press a button inappropriately, the speech
processor emits a lower-pitched ping. The settings
remain unchanged.

Public Alarm :

The public alarm has five signals that work the
same way as the corresponding signals for the
personal alarm.

28 4 SPrint™ User Manual ' 17
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To access the personal and/or pubiic alarm insert :
pointed ooject. such as a pen up, inte the Options
button hole.

inser: a pointed opject into the Cptions outton hole

! 1 1

Press down repeatedly to cycle th ougn the
following options as shown in the diagram beiow:

1. Public and personal alarms off

2. Public alarm on (L)

3. Personal alarm on ()

4. Public and personai alarms on (847)

Stop pressing the Options button when the LCD

panel dispiays the svmool\s) correspo..cmo o the
desired [eature.

py g ml Pt g {3

o= |+ | rwwmweEe——

l IC\'@

P13 @ Jpi3 i@

=S =

Press the Options oution repeatedly
to find your preferred option

- SPrnt™ User Manuai 4 28 ’j‘(
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Resetting the Speech Processor

To return the speech processor to the settings
programmed by your clinician:

1. Tumn off the speech processor.

2. Hold down the Program button (@) while
turning the speech processor back or.

The speech processor emits a long beep (if either
" the public or personal alarm is enabled) and
returns to its default settings.

~ Replacing and Recharging Batteries

The speech processor is powered by one or two
AA batteries. Cochlear recommends using only
high energy rechargeable nickel cadmium (NiCd)
batteries or high quality disposable alkaline
batteries.

Caution: :
" Carry spare batteries in a closed plastic
bag. Otherwise the batteries may short
circuit on loose metal objects and bum
you. -

Using NiCd Batteries

Cochlear recommends using NiCd batteries rated
at least 1000 mAh. Batteries rated at less than 1000
mAh may not provide satisfactory longevity.

30 ¢ SPrint™ User Manual : 1
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For optimal use of NiCd batteries:
+ Do not mix fully charged batieries with parily
charged datteries

« Replace the batteries only when the LCD panel
displays the low battery symbol, see 'Checking
the Battery Condition'

NiCd batteries have a fairly high seif-discharge rate.
Over several weeks, a fully charged battery wiil
slowly discharge, even if it is not used. With your
speech processor, Cechlear supplies two NiCd
batteries, which may have discharged by the time
you receive them. Recharge the batteries befcre
using them in your speech processor.

When used correctly, NiCd batteries last {or
approximately 300 charge/discharge cycles. When
their longevity starts to decrease, dispose of th
NiCd batteries appropriately.

Using Alkaline Batteries
For best use of alkaline batteries:
- Do not recharge disposable alkaline batzeries

« Do not mix new and partially used batteries

Checking the Battery Condition
When the batteries get low, the red indicator light
on the top of the speech processor blinks and the
LCD panel flashes the low battery symbol. If the

- personal or public alarms are on, the speech
processor emits four ‘pings’ every minute until the
batteries are dead.

3

7o
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When the batteries are dead, the speech processor
stops operating. The red indicator light goes out
and the LCD panel displays only the low battery

symbol.
Pt 9 g
———-&\-—.——

~
low battery symbol

Replacing the Batteries

To replace the batteries:
1. Tumn off the speech processor. -

2. Put your thumbriail in the battery cover release
" latch. Slide the latch and pull the battery cover
- back. Do not attempt to remove the cover
completely.

Battery cover
release latch

3. Remove the old batteries. —
If the batteries are rechargeable, recharge them

in the battery charger. If they are disposable,
dispose of them appropriately.

4. Slide in the new batteries.

« In the two-battery case, insert the upper
battery (nearest the display panel) with the

32 ¢ SPrint™ User Manual T
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positive (+) terminai pointing to the open
end. Inser: the iower batiery witnt the
negative (—) terminal pointing t the czen
end. ‘
 In the one-battery case. insert the battery
with: the positive (+) terminal pointing to th
open enc. '

5. Push the battery cover back into.place with
your thumb.

Do not leave dead batzeries in the-speech processor
as they may leak corrosive fluids and seriously
damage the speech processor.

Recharging NiCd Baiteries
Cochlear supplies a High Energy NiCad Charger t0
recharge high energy AA size NiCd batteries.

Caution:
Do not recharge carbon, zinc, alkaiine
(including rechargeable alkaline) or

. lithium batteries in the High Energy
NiCad Charger.

Setting the Adaptor Configuration

The battery charger has an AC adaptor suitable for
a wall outlet (AC power supply).

If you have a universal adaptor:

1. Set the adaptor to 6V DC output.

i~

. Choose the correct adaptor plug.

3. Set the polarity as shown on the chargers lapel
(that is, negative inside, positive outside).

SPrint™ User Manual #3313
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Caution:
Ensure you set the adaptor output
correctly or it may damage the charger.

Charging o NiCd Battery

1. Connect the adaptor to the charger. Plug the
adaptor into an AC outlet and turn on the
power.

2. Insert the battery so that the polarity of the
battery matches the polarity of the charger slot,
positive (+) to positive, negative (=) to negative.

AC Adaptor

Battery Charger

34 & SPrint™ User Manual
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The incicazor light abeve the siot tums red
when you insert the battery with the correct
polariy. If you insert the battery incorrzctly, the
indicator light may flicker but it wiil not stay on
and the batiery will not charge. However, you'
will not damage the battery or the charger.

After approximately six hours, the indicator
light turns green, indicating the battery is fully
charged. Remove the battery from the slot when
ready 0 use.

LI

if you leave the battery in the charger, it is kept
fully charged by trickle charging. It will not be
damaged or overcharged.

For best use of the battery charger:

1. If a power failure interrupts the charging,
remove and reinsert the battery to reactivate the
timing circuit.

2. Do not overcharge the batteries, as it will
reduce their life. Overcharging may occur if you
move the battery while in its charger slot. The
charger may restart the charge cycle and
overcharge the battery.

3. Use the charger indoors only.

SPrint™ User Manual # 35 §°
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Connecting External Devices to the

Speech Processor

The speech processor can accept signals directly
from external sources through the external input
socket. The socket may be used to connect to:

Lapel microphone

Telephone adaptor

Telecoil A

TV/HiFi cable (model TV1)

Personal audio cable (model .WALKl)
FM cable

External Input

/ Socket

36 ¢ SPrint™ User Manual . Tt
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Note: .

ConnecL the personal aud i0 cable oniy 1o
equipment powerzd by batteries. To
connect the speech processor to AC
powered equipment (that is, equipment
connected to a wail outlet) use the
TV/Hi-Fi cable.

When you connect a lapel microphone or
telep‘none adaptor o0 the external input socket. the
speech processor turns off the headset rmc*opno“e

and processes signals only from the external input
socket.

If you connect any other Cochlear device to the

external input socket, the speech processor mixes
the external signal with environmental sound
received from the neadset mlcropnone Adjust thx
microphone sensitivity. to control the ievel of
environmental sound received from the headse:
microphone.

To prevent damage to the external input socket:

+ Keep the rubber flap in piace when the socker
is not in use

« Teach children not to put anything in the socket

SPrin:™ User Manuai 4 37
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Using the Accessories

Using the Lapel Microphone

The lapel microphone can improve communication

in noisy environments. Contact vour clinician for

the best program settings in these conditions.

1. Plug the lapel microphone intc the speech
processor external input socke:.

J

Select microphone sensitivity on the speech
processor. Adjust the microphone seasitivity to
suit the loudness of the speaker and the
environmenutal noise.

When talking to one person, try clipping the
microphone to their clothing. When talking in a
-small group, either pass the microphore from
speaker to speaker or place the microphone on the
table. If you pass the microphone around, hold it
no more than 10 cm (4 in) from the speaker and
point it toward the speaker’s mouth.
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Securing the Headset Cable

You can use the lapel clip to hold ihe headset cable

to your clothes.

1.

Remove the small rubber ring from the lapel
clip.

Place the cable in the clip as shown and attach
the clip to your clothing. "

. Keep the rubber ring (and spare ring) in a safe

place for future use.

You can attach the headset cable securely in one
position.

1.
2.

Remove the rubber ring from the lapel clip.-

Disconnect the headset cable from the
microphone.

. Loop the cable and slide the rubber ring over

the loop and plug so that it encircles the cord.

] ]
=)

Attach the lapel clip to the rubber ring so the
ring lies in the slot as shown.
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Loop the ring a second time over the clip jaws,
fitting it into the same siot.

) {

| 1}

6. Gently Dull the cable through the jaws to {it
‘.nl.O slte Satue )101. ~

You can move the cabie through Lhe clip by
opening the jaws and gently pullmg the cable
through its slot. You can then auach the clip to a
convenient placz on vour clothing. Remove the

' ting by simply siiding it off over the plug.
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Securing the Headset Microphone

The microphone lock (mic lock) is used to anchor
the microphone case over the external ear.

1. With the tubing pointing down, hook the two
claws of the mic lock plastic clamp into the
holes on each side of microphone case.

Y4

53—

2. Hook the microphone case over the ear and

pass the tubing under the ear lobe and up to
the ear hook.

3. Measure the length of tubing required to fit
under the ear lobe allowing for approximately

5 mm (% in) of tubing to be fitted over the ear
hook itself.

4. Remove the microphone and mic lock from the
ear and cut the tubing at the measured point.

5. Slide the cut end of the tubing about 5 mm
(341in) over the ear hook.
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6. Hook the microphone case compiete with mic
lock over the 2ar and secure the tubing under

the ear lobe. Place (ne ransmiting coil i

position over the impiant.

Listening on the Telephone

—

1=
i (S99
~

Telephone Adaptor

To improve the signal quaiity while listening on the
telephone, you can use an adaptor that connects
the speech processor directly to the telepnone.

There are two models of telephone acaptor:

« the model TLP-102

+ the model TRP-100, if the signal produced by

the TLP102 is too loud.

To connect the telephone adaptor:

1. Unplug the handset cord from the telepnone

base socket.
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2.

6.

Plug the short telephone adaptor cord into the
socket from which the handset cord has been
removed.

To make the attachment permanent, remove the
adhesive pad from the back of the adaptor unit
and mount the unit onto the telephone base as
shown. If you wish to use the adaptor with

* other telephones, however, do not remove the

cover from the adhesive.-

Plug the telephone handset cord into the
telephone adaptor socket.

Insert the long telephone adaptor cord into the
speech processor external input socket. The
speech processor turns off the headset |
microphone.

Set the microphone sensitivity so that the other
person’s voice sounds comfortable. Hold the
handset in the usual way to speak into it. Your
clinician will tell you the best program settings
for using the telephone adaptor.

Note: _

The telephone adaptor works only with
phones with 2 modular socket. However,
some phones with a modular socket may
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not work Secause the handset is wired
up in a neon-siandard way. Please contact
the Cochlear office or distributor in your
region for information and assistance.

Use the telephione adaptor only with
telephiones approved by your local
telecommunications authority. and
connect it only w0 Cochiear speech
processors. Conaecting the adaptor to
any other device may contravene local
laws. Performance may vary depending
on the quality of the telephone.

Using the Telecoil

Using the telecoil with a hearing aid compatible
telephone which has been fitted with an induction loop
in the handset (in many countries telephones have an
induction loop built into the handset).

1. Set the micropnone sensitivity button on the
SPrint to 0.

tJ

Plug the teiecoil into the external input socket
on the SPrint.

3. Place the telecoil on or over the earpiece of the
telephone handset. '

+. Increase the microphone sensitivity bution to
the desired level.

ut

I{ a clear signal is not received, reposition the
telecoil on the handset w0 improve the clarity.
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Using the telecoil in an induction loop environment.

1. Set the microphone sensitivity button on the
SPrint to 0.

2. Plug the telecoil into the external input socket
on the SPrint.

3. Autach the telecoil to your clothing using the m-
clip, so that it is in a vertical position to pick up
the induction field.

4. Increase the microphone sensitivity button to

the desired level (you may need to tilt the
telecoil slightly to obtain the best sound).

Listening to the TV or Hi-Fi

The TV/Hi-Fi cable can be used to connect a TV or
stereo to the speech processor. -
Caution: . .
‘Do not plug your speech processor directly into
a TV or stereo without using the TV/Hi-Fi
cable. The cable has electrical isolation to
protect you from electrical shock.

A 5.5 m (18 ft) cable connects the TV or steréo to
the speech processor. '

To connect the TV/Hi-Fi cable:”
1. Turn off the speech processor and the external
audio equipment.

2. Plug the cable connector marked ‘Cochlear’ into

the speech processor external input socket as
~ shown.
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Volume Caontrol Knob

Czcrnecting the TV/Hi-Fi Cabie

3. Plug the cable connector marked ‘TV1' into the
output socket on your audio equipment.

. .h.

. Turn on the speech processor and select the
appropriate program. Contact your clinician for
advice on which program settings to use with
your audio equipment.

wn

. Adjust the volume of vour audio equipment
using the control knob on the TV/Hi-Fi cabie,
near the speech processor. | _
» On position 1 the volume is very low and
few sounds are picked up from the audio
equipment.

 On position 5 the maximum volume is
picked up from the audio equipment.
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6. The microphone in your headset remains on
and you may perceive some environmental
sounds. Adjust the microphone sensitivity to
alter the balance between the environmental
sound and the audio equipment:

« To hear more environmental sound and less
from the audio equipment, press the Up
(®) button

« To hear less environmental sound and more
from the audio equipment, press the Down

(®) buuon '

Note: _

Like other consumer electrical and
communication equipment, devices which
connect your speech processor to AC
powered equipment (equipment
connected to a wall outlet), such as the
TV/HiFi cable or telephone adaptor should
not be used during eléctrical storms.

Monitoring a Child’s Speech Processor

The monitor earphones enable you to listen to
sounds being transmitted from a speech processor
to the implant. This may help you:

« Assess whether the balance between the sounds
received by the headset microphone and an FM
receiver is appropriate

 Identify any microphone distortions
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~ tarphone socket

To connect the monitor earphones:
1. Leave the childs speech processor turned on.

2. Align the earphone connector with the

earphone socket and insert the connector.

Do not use excessive force. The sound you hear
is the sound received by the microphone before
it is processed by the speech processor.

3. Adjust the microphone sensitivity and volume
to the desired ievels. If the sounds you hear are
distorted, contact your clinician or Cochlear for
advice. |
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Checklng a Child’s Transmitfing Coil

~ Use the signal check to check whether the childs
transmitting coil is sending a signal across the skin
to the implant.

1. Turn on the speech processor and select the
'normal program settings.

2. Hold the transmitting coil in one hand.

3. Place the signal check over the transmitting coil
as shown below. It does not matter which side
the transmitting coil faces the signal check.

Using the signal check

4. If the system is functioning, the red light in the
center of the signal check will illuminate.

5. 1f the red light does not illuminate, hold the
coil in your hand and place the signal check
over it.

If the red light still does not illuminate, perform
the following steps until the problem is
_ identified.
- 6. Change the headset cable. Hold the signal

check over the transmitting coil and speak into
the microphone. :
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If the signai check light illuminates with

‘ncoming sound. then the original headse: cable
s i'..uuy

~

ange he transmitting cable. Hold the signal
::\.c‘.\ over ine rransmitting coil and speak int
thz microphone.

If :ne signal check light illuminates with

incoming sound, then the original transmitting

cabie is faulty.

8. Plug the lapel micr opnone into the speec ch .
processor external input socket — thereby
disconinecting the headset microphone. Align
and rold the s;gnal check over the transmitting

coill.

[ the signal check light illuminates with
incoming sound, ¢ l‘en the problem in the
headset microphone and you should contact
your irmplant center.

If, after performing these steps, the signal check
light does not illuminate with incoming sound.
coniact your impiant center.
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Caring for the System

Storing the Cochlear !mpldnf System

When you are not using your cochiear u..plant
system, store it in the storage case provided.
Looseiy wrap the headset and cables, tuck them
into the pouch in the lid of the storage box and
place the speech processor in the box.

. For long term storage, remove the batteries from
the battery case.

Keeping the Cochlear Implant Systém Clean

‘Avoid getting sand or dirt into any part of the
syster..If you do, shake out as much sand or dirt
as possmle It necessary, contact your implant
center ot Cochlear to arrange repair.
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To clean external parts of the system, wipe gently
with a cloth slightly dampened with mild
detergent. Regular cleaning prevents dirt building

up.
Clean the pouch by hand-washing it in cold water

and mild detergent. Ensure it is completely dry
before use.

Keeping the Cochlear Implant Systém Dry

If you live in 2 humid environment, or perspire

heavily, excess moisture may get into the speech

processor or headset. Use the dry pack supplied

with your speech processor to remove excess

moisture. Do not wear any external part of your

cochlear implant system while bathing or

swimming. |

To remove excess moisture from the speech

processor and headset:

1. Place the speech processor, headset and dry
pack into the pouch provided.

2. Roll down the top of the pouch and snap it
shut.

3. Leave the pouch overnight. The dry pack will
absorb excess moisture in that time..

The effective life of a dry pack depends on the
relative humidity of the environment. To re-use the
dry pack, follow the instructions included with the
dry pack.
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You can aiso buy a suitable dry pack from a
pharmacy ot giecironics store.

Caution: '
Keep the drying chemical material away
from young children. Swallowing this
material can cause serious internal
injuries.
If vou drop vour speech processor into water, take
the following steps to minimize damage:
1. Remove the battery case immediately and do

not replace it. Do not open the case of the
speech processor.

t

Shake out as much water as you can.

3. If the speech processor was dropped into salt
water, soak it in distilled water (or clean tap
water) for five minutes. Change the water and
repeat twice.

b

Pour rubbing aiconol into a glass container and
= o
l 2 1 r -~
soak the speech processor in the alcohol for five
minutes. '

&Jl

Gently shake out any excess.

6. Place the speech processor in a warm place
overnight to dry out. Ensuré the temperature
does not exceed 50°C (122°F).

.\'

Return the speech processor and battery case to
Cochlear or your implant center for repair.

Cochlear cannot guarantee that they will be able to
repair any water-damaged part.
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Troubleshooting

Diagnostic Tests
There are some tests that you can perform to
identify faults.

Testing RF Transmission

To check that the speech processor is transmitting
sounds to the cochlear implant, turn on the speech
processor and place the transmitting coil over the
back of the speech processor as shown.

The LCD panel displays the RF test coil symbol |
() if your speech processor is transmitting.

Headset Function Check |
1. Turn on the speech processor and ensure the
coil is directly over the cochlear implant.

2. Set the microphone senéitivity to ‘10". Speak
into the headset microphone.
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if the segment meter responds to speech, then
the headset and its connection to the speech
processor are iunciioning correctly.

3. If the segment meter does not respond to
speech. replace the headset cable with a spare
and check the segment meter in response to
speech.

4. If the segment meter still does not respond to
speech, replace the transmiting cable with a
spare and check the meter in response to
speech. ’

5. If the segment meter stiil does not respond to
speech, connect the iapel microphone to the
speech processor External input Socket and
check the meter in response to speech.

Il vou siill have a problem, contact your implant
center.
Symptoms

The Read Manual { A )} and Service Required
( >==< ) Symbols are Displayed

If the LCD pane! displays the Read Manual and
Service Required symbols together, the current
speech processor program is faulty. Turn the speech
processor off and then on again.
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If another program is available, the speech
processor automatically selects it and continues to
work normally. If no other program is available, the
speech processor stops working but continues to
display the Read Manual and Service Required
symbols. Return the speech processor to your
clinician for testing.

The LCD Panel Displays the Low Battery (@)
Symbol

Pt3d 10

\\
low battery symbol

If the LCD panel' displays the Low Battery symbol:
1. Check that the batteries are inserted correctly.

2. 1f the Low Battery symbol still appears, replace
the batteries.

If you have the personal alarm cnabled, it will
sound four short pings each minute when the
batteries in your speech processor are nearly dead.
Replace the batteries immediately.

[ don’t hear anything
| only hear sounds infermittently

Check the display panel troubleshooting symbols
and functioning of the headset as described below:

1. Turn on the speech processor.
2. Ensure the headset is properly connected.

3, Check the headset function. See 'Headset
Function Check'.
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+. Caeck the RF transmission. See ‘Testing RF

T e vy o < 1
iransrassion’.

If the RF Test svmbol does not appear, inform vou
implant center that the speech processor failed the
ransmission test.

Speech sounds unclear to me

Speech sounds fco soft /too noisy

Sott speech and loud background noise are the two
main factors that may influence your ability to
understand speech in a particular environmenit.

[f background noise is too loud, tum the

autosensitivity on.

If this does not help, turn the autosensitivity off

and:

1. Check that the headset transmitting coil is in piace.

2. Check the segment meter.

. If the meter displays less than five segments,
the speaker may be too soft. Check the
meter whiie you speak. If the meter works
normally when you speak, and the
environment is quiet, turn up the
microphone sensitivity. Otherwise, ask the
other speaker to talk more loudly.

. [f the meter consistently displays more than
eight segments, try 10 locate and remove
sources of background noise. Try turning the
microphone sensitivity down, so that the
segment meter displays petween five and
eight segments.
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Normal range

3. Alfter adjusting the sensitivity, you may need to
adjust the volume, if enabled. If loud sounds
are uncomfortably loud, turmn down the volume.
If speech, including your own voice, is too soft,
try turning up the volume.

After trying these solutions, if you still have a
problem, you and the speaker may need to move
to a quiet room. Sometimes individual room
acoustics and background noise cause problems
that cannot be resolved.

In addition, other factors not related to the
performance of the speech processor may influence
your ability to understand speech in a particular
situation. For example:

+ Interference from tinnitus (head noises)

» Loss of concentration due to illness or fatigue

» Quick changes of topic in conversation

« Difficulty in lipreading the speaker, due to poor
position of the speaker or poor lighting

-If you find that you still have problems, contact
your implant center for assistance.

Sounds are Uncomfortably Loud -

Remove your headset, turn off the speech processor
and consult your clinician.
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Intermiitent Buzzing Sounds

You may occasionaily perceive intermittent buzzin
r distorted speech. Electromagnetic interierence
(EMD) may temporarily affect the operation of your

speech processor and transmitzing cables.

g
=

Electromagnetic fields of different sirengths are
produced by almost all types of electronic devices.
The headser cabies, like antennae, pick up
environmental eleciromagnetic fields. The speech
Drocessor attempts to process these signals as
environmental sounds. The EMI will be no loucer
than your programmed comfort levels and will not
nurt you or damage your speech processor.
Common sources of EMI include:

« Radio transmission towers

« TV transmission towers

~* Shopping center security systems

* Airport security systems
« Some digital mobile telephones

However other electronic devices that are sources
of EMI may not be readily visible. If you hear
intermittent buzzing or distorted speech, look for
electronic equipment that may be a source of EMI
and move away from it. If you still hear buzzing or
distorted speech, turn off your speech processor,
remove your transmitting coil and consult your
clinician.

The cochlear impiant has been carefully designed
1o protect users from most sources of EMI. The
cochlear implant cannot be affected by EMI and
cannot send unprocessed electrical signals to the
electrode array. '

SPrinz™ User Manuai 4 51 1°“

00202 .

B e



CARING FOR THE SYSTEM

Battery Charger will not Charge Batteries
If the charge light does not turn on when you
insert batteries into the battery charger:

1. Check that the batteries are not already
charged.

2. Remove and reinsert the batteries to ensure they
are properly connected.

If the charger still does not work, return it to
Cochlear for repair. Do not attempt to repair it
yourself.
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Warnings and Precautions

This section describes the warnings and
precautions that apply to your cochlear implant
svsitem. Read this section carefu.lly to ensure that
you understand ithe care of your system.

Discuss these warnings and precautions with vour
physician before undergoing any major medical
procedure.

Warnings

Medical Treatments Genemhng induced Currents
Some medical treatments generate induced currents
that may cause tissue damage ot permanent
damage to the cochlear implant. Warnings for
specific treatments are given below.

» Hedirosurgery: Electrosurgical instruments are
capable of inducing radio frequency currents
that could flow through the electrode array.
Monopolar electrosurgical instruments must
not be used on the head or neck of a cochlear
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WARNING AND PRECAUTIONS

implant patient as induced currents could
cause damage to cochlear tissues or
permanent damage to the implant. Bipolar
electrosurgical instruments may be used on
the head and neck of patients, however, the
cautery electrodes must not contact the
implant and should be kept more than 1 cm
(~% in.) from the extracochlear electrodes.

« Diathermy or Neurostimulation: Do not
use diathermy or neurostimulation directly
over the cochlear implant. High currents
induced into the electrode lead can cause
tissue damage to the cochlea or permanent
damage to the implant.

- Electroconvulsive Therapy: Do not use
electroconvulsive therapy on a cochlear
implant patient under any circumstances.
Electroconvulsive therapy may cause tissue
damage to the cochlea or damage to the
cochlear implant.

lonizing Radiation Therapy

Do not use this therapy directly over the
cochlear implant because it may cause damage
to the implant.

Magnetic Resonance Imaging (MR!)

Magnetic Resonance Imaging (MRI) is
contraindicated except under the circumstances
described below. Do not allow patients with a
.cochlear implant to be in the room where an
MRI scanner is located except under the
following special circumstances.

A

' \
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The Nucleus 24 cochlear implant has a removable
magne: and specific design characteristics to enabie
it 10 withsiand MRI up to 1.5 Tesla, but not higher.
{f the cochlear implants magnet is in place, it must
be removed surgically before the patient undergoes
an MRI procedure. The patient must ake off the
speech processor and headset before entering a
room where an MR! scanner is located.

-

If the implants magnet is still in place, tissue
damage may occur if the recipient is exposed 0
MRI. Once the magnert is surgically removed, the
quality of the MRI will be affected by the me:al in
the cochiear implant. Image shadowing may extend
as tar as & cm from the implant, thereby, resulting
in loss of diagnostic information in the vicinity of
the implant.

If the phvsician is unsure that the patient has a
Nucleus 24 cochlear implant with a removable
magnet, the physician should use an x-ray

to check the radiopaque lettering on the implant.
There are three platinum letters printed on each
implant. If the middle letter is 2 “J”, “L”", or *T", the
impiant has a removable magnet. Once the magnet
has been removed, MRI can be performed. If you
require additional information about removal of the .
magnet, please contact Cochlear.

Loss of Residual Hearing
Insertion of the electrode into the cochlea will

‘result in complete loss of residual hearing in

the implanted ear.
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Long-term Effects of Electrical Stimulation

Most patients can benefit from electrical
stimulation levels that are considered safe, based
on animal experimental data. For some patients,
the levels needed to produce the loudest sounds
exceed these levels. The long-term effects of such
stimulation in humans are unknown.

- Ingestion of Small Parts
Parents and caregivers should be counseled that
the external implant system contains small parts
which may be hazardous if swallowed.

Head Trauma .

A blow to the head in the area of the cochlear
implant may damage the implant and result in its
failure. - '

Precautions

I{ you experience a significant change in
performance or the sound becomes uncomfortable
turn off your speech processor and contact your
implant cente.

Use the cochlear implant system only with the
approved devices and accessories listed in this
manual. '
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The speech processor and other parts of the system
conain complex electronic parts. These parts are
durable but must e treated with care. The spesch
processor must not be opened by anyone other
than Cochiear’s qualified service personnel or the
warranty will be invalidated.

Each speech processor is programmed snecxf.c«llv
for each individual. Never wear another persons
speech processor or lend yours 10 another user,
Using another person’ speech processor may resuit
in uncomfortably loud or distorted soun

Do not operate the speech processor at
temperatures greater than 50°C (122°F)
(or less than 5°C (41°F).

The speech processor sound quality may be
intermittently distorted when you are within
approximately 1.6 km (1 mile) of a radio or
television transmission tower. The effect is
temporary and will not damage the speech
processor.

Theft and Metal Detection Systems
Devices such as airport metal detectors and
commercial thelt detection systems produce strong
electromagnetic fields.

Some cochlear implant recipients may experience 2
distorted sound sensation when passmo through or
near one of these devices. To avoid this, tum off
the speech processor when in the vicinity of ore of
these devices.
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The materials used in the cochlear implant also
may activate metal detection systems. For this
reason, recipients should carry the Cochlear
Implant Patient Identification Card with them at all
times.

Electrostatic Discharge

A discharge of static electricity can damage the
electrical components of the cochlear implant
system or corrupt the program in the speech
processor.

If static electricity is present (for example, when
putting on or removing clothes over the head or
getting out of a vehxcle) cochlear implant -
recipients should touch something conductive (for
example, a metal door handle) before the cochlear
implant system contacts any object or person.

Prior to engaging in activities that create extreme
electrostatic discharge, such as children playing on
plastic slides, the speech processof and headset
should be removed. Clinicians should use an
anti-static shield on the computer monitor when
programming a cochlear implant recipient. |

Mobile Telephones

Some types of digital mobile telephones (for
example, GSM) may interfere with the operation of
the external equipment. As a result, cochlear
implant rémpienrs may perceive a distorted sound
sensation when in close proximity (1-4 m/3-12 ft)
to a digital mobile telephone in use.

-
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General Information

SPrint™ Speech Processor Specifications

Dimensions:
103 x 67 x 23 mm (4.1 x 2.6 x 0.9 in) with o
batteries)

‘Weight:
114 g (with one battery)
146 g (with two batteries)

External Audio Input:

3.5 mm Audio Input Socket with signal inputs
typically in the range of 0.1-30 mV (RMS).
The ring connection provides a current-limited
supply (150 pA) for an external input device.

Headset Connection:
- Custom 4-pin connector

Power Consumption:

Average 100 mW

One or two 1.5 V AA size high energy NiCd or
alkaline batteries .
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Transmission Frequency:
5.0 MHz

Equipment Classification:
The speech processor is internally powered
equipment type B, with an F type applied part.

1P44: -
Degrees of protection provided by enclosures for
electrical equipment. The relevant standards are
IEC 529 and AS 1939-1990.

HS8 Headset

Microphone Dimensions:
385x17.4x7.8mm (1.5x0.7 x 0.3 in)

Transmitting Coil:
35.4 mm (1.4 in.) in diameter

Transniitting Frequency:
5.0 MHz

Battery Charger

Dimensions:
110 x56 x40 mm (4.3 x2.2x 1.61in)

Weight: | ‘
100 g (without batteries or AC adaptor)

Circuit:

Two independent charge systems for rapid charging
of one or two high energy NiCd AA batteries. Each
system charges a NiCd battery with a current of
180 mA in six hours. The indicator light shows red
when the charge cycle is in progress.
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The light changes o green when the cycle is
compiete and the current has recduced 0 20 mA
wrickle cnaroe

Current Supply:
6V DC, 500 mA

AC Adapior

Output Required:
6V DC, 500 mA

Caution:

Be sure to use an AC adaptor that is
compatibie with the staridard power
outlet in your country or you may
damage your charger.
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GENERAL INFORMATION

Registration

In accordance with international practice and
regulatory legislation, each component of the
cochlear impiant system is shipped with a
registration card. Registering your cochlear implant
system secures your warranty rights and enables
Cochlear to track all devices.

Also provided is a patient identification card which
you should carry at all times.

The implant center and the cochlear implant user
are responsible for correctly completing both the
registration card and the patient identification card.
Please return registration cards to Cochlear within
30 days of receiving the cochlear implant system.

This information is collected and used in
accordance with legal requirements concernin
data protection. |
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The Nucieus® 24 cochlear implant system is covered by one or mare of the following USA patents:
4267410, 4408608, 4441202, 4462401, 4462402, 4487210, 4516820, 4532930, 4552209, 4654880,

| 4726378, 4730600, ATIETAT, ATA1339, 4TRSEZT, 4B0T12, 4813417, 4823795, 4856525, 4898183,

. 4944301, 4047644, 4961434, $000194. 5042064, 5005904, 5271397, 5507303, 6545219, 5562716,
5578084, 5584870, 5645585, 5653742, 5674264, 5720099, Other paterus pending.

, Trxéma\ensmdehuﬁsmﬂubeﬁevedmmmmw-nquwadmm
ofpubﬁcaﬁm.rbwevenspedfcabmmwieawd\angewimmﬁoe,
© Cochlear Umited May 1998. S
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Cochlear Limited
(ACN 002 618 073)
14 Mars Road

" Lane Cove NSW 2066

Australia

Tel: 6129428 6555
Fax: 61294286352

Cochlear AG
Margarethenstrasse 47
CH-4053 Basel
Switzerland

Tel: 41612050404
Fax: 41612050405

Cochlear Corporation
61 Inverness Drive East
Suite 200 .
Englewcod CO 80112
USA

Tel: 13037902010
Fax: 13037929025

Cochlear GmbH
Karil-Wiechert-Allee 76A
D-30625 Hannover B
Germany

Tel: 49511542770

- Fax: 495115427770

Nihon Cochlear Co Lid -
Kizu Building, 8th Floor
3-12 Hongo, 3 Chome
Bunkyo-ku, Tokyo 113

“Japan

Tel: 8133817 0241
Fax: 8133817 0245

Cochiear (UK) Limited
Mill House, 8 Mill Street
London SE1 2BA
United Kingdom

Tel: 441712316323
Fax: 44 171 231 3371
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