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General Concepts of
Osseointegration

Oticon Medical: Introduction to the Ponto Bone Anchored System &
Osseointegration

W General concepts of osseointegration
W Statistics for Implants in temporal bone
* 94% success rate

* 4% failures due to trauma
— Trauma to implant/abutment site

* 3% failures due to other reasons
— Infection
— Skin overgrowth

W Conclusions
« Temporal bone anchored implants are safe and effective
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General concepts of osseointegration
Introduction to Oticon Medical, LLC
Overview of the Ponto System
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= General concepts of osseointegration
W Professor Branemark
* First to recognize osseointegration properties of titanium
W Andres Tjellstrom
* Physician who described the surgery
W History
First dental patient 1965
First Baha patient 1977
Academically accepted 1983
Standard of Care 2005
First Ponto patient 20
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W General concepts of osseointegration
W Factors for osseointegration
* Material biocompatibility
¢ Implant design (macrostructure)
¢ Implant surface (microstructure)
—Rough/Smooth
— Oxidation
« Status of implant bed

— Bone heating during surgery
* Surgical technique
¢ Loading conditions
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General concepts of osseointegration
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General concepts of osseointegration

No rough surfaces
at the upper part
Micro grooves to
optimize bone to
titanium contact
Well
documented
implant surface

Oticon Medical: Introduction to the Ponto Bone Anchored System I
Osseointegration £

® Optimizing skin penetration and outcomes
W The abutment collar is extended to optimize skin support

6 mm abutment with
extended collar

9 mm abutment with
extended collar
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General concepts of osseointegration
® No random control test demonstrates other (dental) implants to have
longer term success compared to the Branemark surface*
= Ponto implant surface well documented in the temporal bone application
W Random control test results show more peri-implantitis around dental
implants with rougher surfaces than with Brdnemark surfaces*
W Bone resorption/peri-implantitis starts at the bone surface
W Bacteria are involved in peri-implantitis and rougher surfaces increase
bacterial growth
W Extra oral implants are much shorter than intra oral implants.
«  Avoid rougher surfaces at the upper portion of the implant

W Microthreads may reduce bone resorption
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W Optimizing skin penetration and outcomes
W Abutment

* Skin is formed and supported from the bone and periosteum
upward

* Movement of the skin against the abutment contributes to skin
irritation *

* Thickening of the skin around the abutment occurs in some
patients**
The Ponto Design***

Supgorted skin

smooth edge
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Saund processor
Abutment

Imgrlant/Tinture
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W Patient Indications
WFitting range for standard and power devices

<45 dBHL BC PTA fitting range < 55 dBHL BC PTA Fitting range

Surgical Procedure

‘e,
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Surgery

Implant site is prepared with either dermatome or linear incision
As shown --- Dermatome
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Bilateral, Mixed HL

W Patients with bilateral,
conductive mixed hearing
losses < 55 dBHL BC PTA

] = Candidates for power devices

W History of ear disease
(typically older patients)
Patients with bilateral
microtia/atresia (may or may
not have additional
sensorineural loss)

i

- Chronically draining ear
- Congenital malformation
- Otosclerosis
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Surgical Procedure One stage (adults and older children)

Implant site is prepared to determine flap dimensions and implant placement
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Tissue is removed around area to limit skin overgrowth and to obtain a mobile-free
skin flap
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Implant site is prepared first with guide drill then widen with countersink
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Surgery

Implant/Abutment is placed in prepared bone — biposy punch cuts hole for abutment
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Surgery

Surgical procedure: Wound dressing is applied and stays in place for 7 to 10 days
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Implant/Abument is picked up and placed at surgical site opening in bone
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Surgery

Flap / incision is sutured and healing cap is attached

Oticon Medical: Introduction to the Ponto Bone Anchored System
Surgery

i

W Surgical procedure
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W Surgical Procedure
W One-stage
¢ Placement of implant, abutment with skin preparation
 Adults and older children
W Two —stage
Younger children at least 5 years of age

1st stage - Placement of implant with cover screw

No skin preparation

2"d stage — expose implant, remove cover screw and insert
abutment

Skin preparation

Surgical site heals for 2 weeks before fitting of sound processor

2012-01-09
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W Post-operative care

W Daily cleaning

= To reduce the risk of skin infections, both the abutment and the surrounding
skin must be thoroughly cleaned as part of a daily hygiene routine

W Use an extra-soft cleaning brush together with soap and water to gently
clean the outside and inside of the abutment.

W Cleaning every few days

W At least twice a week ,clean skin thoroughly to remove debris that might
have accumulated

W Sound processor maintenance

W Use a dry cloth or baby-wipe to clean the outside of your sound processor.
Be sure to remove any dirt or entangled hair from the coupling.
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W Oticon Medical
W Separate Company in the Williams Demant Holdings
family
W Jes Olson, CEO
W Headquartered in Gotenburg Sweden .
W Administration and Genie Medical software
development at Kongebakken, Denmark .-
W Subsidiaries in UK, SE, US, NE, DK, FR, CA, DE, PL, -
Export
5

W Sister Company to Oticon, Inc. .
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W Why Oticon Medical
W State-of-the-art product development
* Oticon RISE platform
* Superb design
« Intuitive and flexible fitting
* Innovative improvements
W From a solid company in hearing aid technologies

* 100 years of experience in traditional hearing aids

* Based on and committed to a scientific approach to
R&D

* People first

W Developed and supported by a dedicated and
experienced team of experts
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W Oticon Medical
w The field of temporal bone anchored implants
W Baha first started by Nobel Pharma/Nobel Biocare

W Spun off BAHA/Cranial Facial division as Entific Medical
Systems, Inc.

W Enitfic, Inc. acquired by Cochlear Limited in 2005

W Oticon acquires technology from Otorix and starts designing
Ponto

W First Otorix patient implanted, 2006, 2007 first use of coupling
system

W Ponto 4 years in development

W Fall 2009 Oticon Medical, USA launches

-
o=
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W Oticon Medical
= FDA clearances
* November, 2008 Ponto Bone Anchored System
* July, 2009 Ponto Pro sound processor
« July, 2011 Ponto Pro Power sound processor
— Indicated for patients > 5 years of age (when
implanted)
— Indicated for patients with mixed/conductive
hearing loss
— Indicated for patients years of age with single-sided
deafness

Oticon Medical: Ponto Bone Anchored System Workshop
Overview £

Q Oticon Medical
0 Objectives

To bring the advantages of advanced sound processing
and instrument design to bone anchored hearing device
users through innovative design and competition

Competition

— Patient choice
— Customer service

— Drive innovations

“People First” —design with a purpose
Aesthetics

User friendly

Built to last
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Q Oticon Medical

QPeople living active lifestyles need durable, reliable
devices

Discrete

Easy to use

A wear-resistant coupling

Nano-coating protection against )
moisture and dirt

Smart battery management

Tested from top to bottom

2012-01-09

Oticon Medical: Introduction to the Ponto Bone Anchored System
Overview

@

QO Oticon Medical
Q The Ponto System

= An Osseointegrated
bone conduction
implant system

W Full audiology and surgical
support

W Dedicated sales and
customer service
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Q Oticon Medical
QObjectives (cont.)
¢ Oticon sound processing
— RISE platform driven
— Performance in difficult listening situations
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W Oticon Medical
W Oticon quality and reliability

¢ Impact durability
* ‘Wear and Tear’
* Temperature

¢ Humidity

* Sweat

* IR

* ESD

* EMC
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Overview Overview !
 Oticon Medical Coupling requirements ® Oticon Medical
O Abutment/Coupling alternatives . .
= Snap-on abutment inside W Durability WAbutment design with a purpose =B s
w Snap-on abutment outside W Sound transmission ¢ Abutment shape smooth edgr—— N
W Magnetic - SafetV‘ ¢ Connection design =%
W Other, e.g. ,bayonets etc. W Retention : ,
® User friendly ¢ Coupling durability

Coupling alternatives -
Snap-on inside Snap-on outside e | = a
2 '

—
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W Oticon Medical
wTransducer impact protection
¢ Protects the vibrator from the strong forces applied m
when connecting the device to the abutment : =
¢ Qutside snap-on coupling minimally effected by °
daily use

J Transducer impact protection
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Overview

W Oticon Medical
WFeatures
* Split Directional System
* Tri-State Noise Reduction
* Speech Guard

Oticon Medical:
1- The Ponto Bone
&

Anchored System

¢ Feedback management

¢ Windnoise reduction

¢ 15 Channels

¢ Genie Medical Fitting Software
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Sound processor  Coupling Screw  Abutment Ti-Implant
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W Surgical components
W Implant
* Two sizes 3 mm and 4 mm (in length)

« Determination of length is based on skull thickness (age of
patient)

* Typically a 5 year old has approximately 2-3 mm of skull
bone thickness

* By 10 years of age, a 4 mm implant is usually appropriate
* 4 mm is preferred length (for optimal osseointegration)
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Surgical Components
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W Surgical components
W Abutment
* Connection design
* Shape/surface
¢ Coupling durability
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W Surgical components
W Implant
* Diameter is 3.75 mm

¢ Well proven implant safety - the Branemark implant
has long term clinical documentation in the temporal
bone

Universal Branemark Interface —

Micro grooves
to increase titanium to bone contact
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Q Surgical components
Oimplant / Abutment Interface
OConnection Design
Q Ensures no leakage at the implant/abutment juncture
QTo minimize growth of bacteria as a result of fluid seepage

Conical implant-
abutment interface
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W Surgical components

W Abutment

= Shape/surface
* Smooth surface and edges
* Optimizing skin penetration
« Skin is supported from the bone and periosteum upward
* Movement of the skin against the abutment contributes to skin irritation *
* Thickening of the skin around the abutment occurs in some patients**

The Ponto Design***

Smooth edg

oticon
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W Surgical components
W Abutment

* Coupling snap-on outside
* Improved performance
* Ease of connectivity
* Excellent durability
* Universal connectio
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W Surgical components
W Disposables

3 /4 mm guide drill
3 mm countersink with stop
4 mm countersink with stop

Cover screw 24 mm Healing cap

2012-01-09
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W Surgical components
= Abutment

* The abutment collar is extended to optimize skin support

6 mm abutment with
extended collar

9 mm abutment with
extended collar
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W Surgical components

W Abutment and Implant
* Many options (length and shape) designed to meet every patient’s needs

Y ¥y U {1

6mm abutment
6 mm abutment ¢/ 3mm implant 9mm abutment
& mm abutment ¢/ 4mm implant 9mm abutment ¢/ 4 mm implant

Angulated abutment S implant

4 mm implant

¥ |

Ponto, Ponto Pro, and
Ponto Pro Power
Sound Processors
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W Sound processors

W Complete family of sound processors
W Ponto

W Ponto Pro

= Ponto Pro Power

Fitting Ranges

2012-01-09
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Sound Processors

Ponto
and Ponto Pro Styles

Ponto Pro Power

e
Ny S
White Chroma Mocca Diamond
Silver Beige Brown Black

-
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W Patient indications
WBone anchored hearing systems (BAHS) are intended
for patients with conductive/mixed hearing loss
W Otological indications:

* Patients not appropriate for surgical correction of
conductive hearing loss or are unable to use
conventional air conduction hearing aids

* Patients who are indicated for use of a bone conduction
hearing aid but prefer not to wear one; the BAHS is
more comfortable than conventional, tight headband

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review £

W Patient indications
w Conductive / Mixed
w Single sided Deafness
W Audiologic criteria
W Otologic Criteria

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review

i

U Patient indications
U Mixed and conductive hearing loss (unilateral
and bilateral)
OPossible causes:
Chronic otitis media

Congenital atresia

Cholesteatoma

Otosclerosis
Middle ear dysfunction/disease
External otitis

10
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¥ Patient Indications
=Conductive / mixed HL
* Audiological
—> 5 years of age (when implanted)
— Unilateral or Bilateral
—< 45 dB HL Bone Conduction (BC) PTA
—< 55 dBHL BC PTA*

* power device indication

2012-01-09
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® Patient indications
W Bilateral conductive/mixed indications
* Audiological indications
* > 5 years of age (implanted)
* <45 dBHL BC PTA
e <55 dBHL BCPTA*

* Symmetrical bone conduction thresholds defined as
less than 10 dB difference in average or less than 15

dB at individual frequencies (0.5, 1, 2, and 4KhZ)

*Power device indication

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review
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™ Fitting range for Ponto/Ponto Pro and Ponto Pro Power

Fitting range Ponto & Ponto Pro Fitting range Ponto Pro Power

=
immumEsyY

FE N B H

o e cn )
Av.BC<45dB H:‘ Av.BC < 55 dB HL Mg 7
== -
Ponto Pro Power 4 . A -
o1e R
has more P = Ry
ml |
headroom than ¥,
Ponto Pro u i

Oticon Medical: Introduction to the Ponto Bone Anchored System I1
Product Review 2

Audiological criteria for
Ponto Pro Power

<55 dBHL BCPTA

Intended for greater hearing
losses, e.g., Mixed

Air-to-Bone Gap > 30 dB = >Oticon
Medical Ponto system is a better
solution than a traditional HA*

Sensori-neural hearing loss +
- Chronically draining ear

- Congenital malformation

- Otosclerosis

Oticon Medical: Introduction to the Ponto Bone Anchored System £
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Ponto (Pro) Ponto Pro Power

Av.BC<45dB HL

T s
L
- A
- ALV
all A a
"'s 1

mmm s B o4 MR EEm RS s en

W More gain and headroom with Ponto Pro Power — beneficial for a wide
range of mixed HL
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W Patient indications
W Bone anchored hearing systems (BAHS) are also
intended for patients with single sided deafness
* Audiological indications
— > Syears of age (implanted)
— Intended to improve speech recognition

— Intended for patients with single sided deafness and
normal hearing in the contralateral ear

— Normal hearing is defined as PTA AC threshold equal
to or better than 20 dB at .5, 1, 2 and 3kHz

— For patients who cannot or will not use AC CROS HA

11
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O Patient indications
0 Single Sided Deafness
QO Possible Causes
= Acoustic neuroma tumors

= Surgical intervention, e.g., stapedectomy poor
outcome

Sudden deafness
Neurological degenerative disease

= Trauma

Ototoxic treatments
Genetics
Meniere’s Disease

Oticon Medical: Introduction to the Ponto Bone Anchored System I
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Single sided deaf indication

Av. AC =16 dB HL

1

Av. AC € 20dBHL

Ponto (Pro) Ponto Pro Power
kel -

i
.

TR " momoa s

W Single-sided deaf patients will get more high frequency amplification
when fitted with Ponto Pro Power device

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review
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Single-sided deafness

Mixed HL

. 1 Other medical
Inner ear loss +

! . background:
- Ehrunlc.all\l/ dra||fn|ng e.ar - Sudden deafness _kin allergies
- Congenital malformation - Acoustic neuroma in ear canal

- Otosclerose

2012-01-09
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W Patient Indications

W People with single-sided deafness obtain a different gain
prescription than people with conductive and mixed
hearing loss

The BC on the better hearing ear is used

Compensation for the transcranial attenuation is added
(more HF amplification)

The low frequency sounds are less amplified (than in
conductive and mixed cases), because the head doesn’t
shadow for LF sounds

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review £

ﬁ»ﬁamwmm

Cochlea

Patients with single sided deafness may prefer a power device

¥ |

Sound Processing and
Processor Features

12
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W Sound Processors
WAIll based on the same advanced RISE ,
platform |
* Oticon sound processing advantage

W All fitted via the easy-to-use Genie o .
Medical fitting software = = '

”If you can fit one you can fit them all”

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review £

0 Sound Processors
Standard features
Push button:
*Program selection

Hole for safety *Stand-by/Mute

%G

Coupling

Battery door

Inlet for

programmering Direct Audio Input connector ~ Microphones

Oticon Medical: Introduction to the Ponto Bone Anchored System IT
Ponto Bone Anchored System 2

W Sound Processors
W Tamper resistant battery door*
* Designed for pediatric patients
W Available on all Ponto sound processors
w Tested and used by Oticon, Inc. products

*Former versions of Ponto and Ponto Pro can not change to a tamper resistant battery door

2012-01-09

Oticon Medical: Introduction to the Ponto Bone Anchored System -
Product Review

W Sound Processors
L | Jard f on all pi
-

Nano Coating
* Weather-resistant protection against moisture and dirt for optimum
reliability
W Smart Battery Management
* Designed to optimize performance with all quality batteries, including
the new mercury free batteries
* Provides proper warnings to the users in due time before it is time to
replace the battery
= Mobile Compatibility
* Tested against the latest standards
* All Ponto processors are fully compatible with cell phones and
wireless landline phones

Oticon Medical: Introduction to the Ponto Bone Anchored System
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W Sound Processors
W Updated volume control
W Will be implemented on Ponto and Ponto Pro
W Volume control raised to make it more tactile

mj@@r

F
° 08
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Ponlo Poalo Pro Punlo Pro Power
Sound processing features
Multiband Adaptive Directionality Manual Automatic Automatic
Tii- Noise Reduction ¥ v
Wind Moite Reduction - - -
Dynamic Feedback Cancellation L o o
Speach Guard - < <
Fitting features
10-channel frequency esponse shaping e v v
BC In-situ Audiometry L ~ b
Ferdhack Manager v " ¥
Data Logging X X
Leaming Volume Control + +

13
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W Sound processor features
W Key features in the Ponto family
¢ Automatic Directionality
¢ Tri-state noise management
* Wind Noise reduction
* Speech Guard
* 2-stage Feedback Management

@ ? @

¥ L 4
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W Sound processor features

-~ -~ P
W Automatic adaptive directionality 3 A A
\ & & \
W 4 independent frequency channels - b
Low Mid Mid High freq.
o i RN
: = "r* ' £ W 3modes
= L »
ﬂ \W w No directionality (Omni / Surround)

w Split (High frequency) directionality (unique
to Oticon,Inc.)

W Full directionality
o

,ﬂ,,—.--]] ES

’ . %

. i. , W Automatic selection between the 3
¥ modes based on sound level and

R
w best SNR
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Sound processor features
Multiband Automatic Adaptive Directionality

i i

| [rrem—-

ot o

Data Logging demonstrates how often Ponto processor is in one of the three modes

2012-01-09
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W Sound processor features
QO Automatic Multiband Adaptive Directionality in three
modes
QO Improves speech understanding in noise

OFour frequency channels that work independently and each
channel has adaptive directionality

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review

Sound processor features
Multiband Automatic Adaptive Directionality

Tupical wse ime soeat in arectional modes
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Q Sound processor features
QO Multi-band automatic adaptive directionality
QOAdvantages
ONo need to manually change program to get the benefits
of directionality
OMore directionality more often because of spilt
directionality mode
QBenefits
OBetter speech understanding in both noisy and less-noisy
listening situations

l
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% Sound processor features

w Tri-State Noise Management
* Speech without Noise

i
=
k=

¢ Speech in Noise
* Noise without speech
* Within Tri-state added a feature that reduces wind

noise
— #1 reason Bone Anchored wearers remove aid

Oticon Medical: Introduction to the Ponto Bone Anchored System I
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W Sound processing features
~ = Tri-state noise management
W Speech without Noise — when only speech is detected,

the NMS remains inactive, so no noise reduction is
required

3 W Speech in Noise — when both speech and noise are
detected, moderate speech-weighted attenuation is
applied to preserve speech cues and reduce
background noise

™ Noise without speech - when only noise is detected,
stronger noise reduction is applied in each channel, for
optimum listening comfort

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review
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0 Sound processor features
QTri-state noise management

= Within Tri-state is an added a feature that
reduces wind noise

= #1 reason Bone Anchored wearers remove
aid

2012-01-09
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Q Tri-state Noise Management
QO Managing noise without:

Ocompromising audibility and
intelligibility of speech

. (

Ocompromising listening comfort
in situations where there is no
speech information

Oticon Medical: Introduction to the Ponto Bone Anchored System g
Product Review

0 Sound processing features

QTri-state noise management

= Advantages

= The instrument is less noisy in Noise-only environments (e.g.
on the street)

= |n Speech-in-Noise situations, the most important speech-
carrying frequency range is preserved to ensure audibility

= With single-sided deafness fittings the noise reduction
system can further reduce the negative interference in the
good ear some users report when listening in loud
background noise situations

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review

QO Sound processor features
QO Wind Noise Reduction
Q Active detection of wind
noise and reduction of its
impact

O Forces the instrument into #
omni mode when wind is
detected

O Reduces gain, the more
wind the greater the reduction

15
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W Sound processor features
W Speech Guard

* MFO of bone anchored devices is more limited
compared to air conduction hearing aids

Sudden, loud sounds can put device in saturation
more quickly

Compression has been used in bone-anchored
processors to tackle signal distortion
* Compression also distorts signal

* Ponto Systems uses linear gain approach

= Speech Guard is an amplification system to preserve
signal integrity and minimize distortion

Oticon Medical: Introduction to the Ponto Bone Anchored System
Product Review

Sound processor features

Speech Guard is intended to preserve the speech envelope

e

B Briginal spul lgnal

signal processed

with Spreih Gaed

Timain 54
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QO Sound processor features e
QO Feedback Management

Q Maxium gain for:

Q Ponto Pro Power ——————>

]

Q Ponto / Ponto Pro

| -
Feedback is a concern with Power devices where high gain levels
are utilized

2012-01-09
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Speech Guard
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W Sound processor features

W Speech Guard
« To preserve the natural details and structure of speech

* To preserve speech fidelity even when speech is suddenly
interrupted by a sudden loud sound

Oticon Medical: Introduction to the Ponto Bone Anchored System ,!
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W Sound processor features
W Managing feedback in the Ponto processors
* Feedback due to Static Conditions
— Vibrations radiating back from the skull
— Angle of the abutment
— Placement of the processor on the abutment
* Feedback due to Dynamic Conditions
— When the patient moves his/her head
— Places hand near processor

16
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# Individual feedback curves
Mot e
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W Sound processor features
i ——y

W Measuring static feedback:

W Feedback limit varies from

e
individual to individual b

SNy
E] - by
Fagaplrec Pewctuc: L

[V Y

Sk B R e

W Volume control can be increased all
the way to the individual feedback
limit

W Measuring the individual feedback limit
maximizes the capacity of the Dynamic
Feedback Cancellation (DFC) system

Oticon Medical: Introduction to the Ponto Bone Anchored System
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W Sound Processor features i
W Feedback Manager measures the
individual feedback limit, and
allows full use of the volume
control with limited risk of
feedback

W Dynamic Feedback Cancellation
cancels out slight sign of feedback
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features

% Optimizing the volume
control without feedback
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Q Maximum gain
across frequencies
are kept below
feedback limit

Q  Utilized to
optimize the
volume control E W om s 3 % kA
functionality
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Me Feedback
Dynamic Feedback Cancellation
Dynamic Feedback
Cancellation limits
feedback from dynamic
events
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Pediatrics
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W Pediatrics
W Soft band for little heads

W Adapt Ponto to the children’s needs — for example special
programs and deactivate controls

m Extra support in school — fully compatible with Oticon Amigo FM
system

W Higher safety in handling — equipped with tamper resistant
battery door and safety line

= Stickers to make ponto more personal
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W Pediatrics
w Soft Band features
Special version for bilateral use

Easily adjustable to fit all head sizes

Built-in safety release feature — designed to open if the band
gets caught

Latex-free to prevent allergic reactions
No Velcro that may cause skin irritation
* 6 colors

- Red

— Light blue

- Navy Blue

— Pink

- Beige

— Black
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W Accessories
W Many different accessories for both professionals and users
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Dy Test Stand
Audio adapter \ﬁ? emo/Test Stan
",
FM Receiver , Y
\
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. Abutment covers
Telecoil
Test Rod Head Band
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