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PROCEEDI NGS

DR GENCO W are going to spend the greater part
of the day discussing endosseous dental inplant subgroups,
and | would like to introduce Ms. Panela Scott, who is the
Executive Secretary of the Dental Products Panel. Panela?

M5. SCOIT: Good norning to everyone and wel come
to our Dental Products Panel neeting today.

I f you have not signed in, please do so at our
sign-in desk just outside the room At the sign-in desk you
will find our agenda, hopefully, and information on
obtaining a transcript of today's neeting.

At this tinme, | would like to introduce our Panel
nmenbers and consultants that are serving today. Qur Acting
Chair is Dr. Robert J. Genco. He is distinguished Professor
and Chair at the Departnment of Gal Biology with the School
of Medicine at the State University of New York at Buffalo.
V¢ al so have Dr. Jani ne Janosky. She is Assistant Professor
of the Departnent of Famly Medicine and Ainical
Epi dem ol ogy with the School of Medicine at the University
of Pittsburgh. W have Dr. Mark Patters, who is the Chair
of the Departnent of Periondotol ogy, College of Dentistry at
the University of Tennessee. W also have Dr. Wllie
Stephens. He is Associate Surgeon for the D vision of
Maxi | | of aci al Surgery at Brigham and VWnen's Hospital.
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Qur consuner representative is Dr. Donald A tnan.
He is the Chief of the Ofice of Oal Health with the
Arizona Departnment of Health Services. Qur industry
representative is M. Floyd Larson, and he is the President
of Pacific Materials and Interfaces.

VW al so have with us today serving as Panel
consultants Dr. John Brunski. He is Professor of Bi onedi cal
Engi neering at Renssel aer Pol ytechnic Institute. W also
have Dr. James Drummond. He is Professor of Restorative
Dentistry at the University of Illinois at Chicago. W have
with us Dr. Leslie Heffez, who is Professor and Depart nent
Head of Oral and Maxillofacial Surgery, University of
Il1linois at Chicago. W have Dr. George McCarthy, who is
the OChief of the Comm ssioned (ficers Dental Ainic with
the National Institutes of Health. W have Dr. Andrea
Morgan, who is a dinical Instructor for the Departnent of
Restorative Dentistry at the University of Maryland Dent al
School. W also have Dr. D ane Rekow who is the Chairperson
of the Departnent of Orthodontics with the University of
Medi ci ne and Dentistry of New Jersey.

The next itens of business are several statenents
that are to be read into the record. The conflict of
interest statenent: The follow ng announcenent addresses
conflict of interest issues associated with this neeting,
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and is made part of the record to preclude even the
appearance of an inpropriety.

To determne if any conflict existed, the Agency
reviewed the submtted agenda and all financial interest
reported by the coomttee participants. The conflict of
interest statutes prohibit special governnent enpl oyees from
participating in matters that could affect their or their
enpl oyers' financial interests. However, under the fina
rule on 18 USC 208 acts affecting a personal financial
interest, Title V CFR Part 2640, published Decenber 18, 1996
in the Federal Register, Volume 61, Nunber 244, a specia
governnent enpl oyee nmay participate in any particular nmatter
of general applicability where the disqualifying financia
interest arises fromhis non-federal enploynent, or froma

de mnims stockhol di ng.

Since the agenda itens for this session involve
particular matters of general applicability, the Agency has
determned that Dr. Robert Genco, Dr. Hizabeth Rekow, Dr.
John Brunski and Dr. Janmes Drummond may participate fully in
t he di scussi ons.

VW would like to note for the record that the
Agency took into consideration certain natters regarding Dr.
Jani ne Janosky and Dr. George McCarthy. Dr. Janosky
reported a past interest in afirmat issue but on a nmatter
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unrel ated to the issues before the Panel. Dr. MCarthy
reported an interest but no financial involvenent in a
device at issue. Since neither has a current financial

i nvol venent, the Agency has determned that Dr. Janosky and
Dr. MCarthy may participate fully in all discussions.

The Agency would also like to note for the record
that Dr. Barry Hendler, a guest here today, has reported a
financial interest in one of the firns manufacturing anti-
snoring sl eep apnea devi ces.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the participant
shoul d excuse himor herself from such invol venent, and the
exclusion will be noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that all persons naking statenents
or presentations disclose any current or previous financial
i nvol venent with any firmwhose product they may wish to
comrent upon.

The second statenent is the appointnment to
tenporary voting status. Pursuant to the authority granted
under the Medical Devices Advisory Commttee Charter, dated
Qct ober 27, 1990, as amended April 20, 1995, | appoint the
foll owi ng peopl e as voting nenbers of the Dental Devices
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Panel for this Panel neeting, Novenber 4 through 5, 1997:

Dr. D ane Rekow, Dr. Andrea Morgan, Dr. James Drummond, Dr.
Leslie Heffez. For the record, these people are special
gover nnent enpl oyees and are consultants to this Panel under
t he Medi cal Devices Advisory Commttee. They have under gone
customary conflict of interest review They have revi ened
the material to be considered at this nmeeting. Signed, Dr.
Bruce Burlington, Drector for the Center of Devices and
Radi ol ogi cal Heal th, Qctober 28, 1997.

At this time, | would like to turn the discussion
over to Dr. (enco.

DR CGENCO Thank you, Ms. Scott. Ve wll now
have an open public hearing on the topic of reclassification
of endosseous dental inplant subgroups. Anyone fromthe
public can address the Panel with respect to this topic.
Speakers are asked to state whether or not they have any
i nvol venent, including financial or other involvenment, wth
manuf acturers and products being di scussed today or with
their conpetitors.

Are there any comments fromthe public? 1Is there
anyone who would like to make a cooment? |If not, we wll
proceed with the FDA presentation. | would like to
introduce Dr. Susan Runner, who is the Branch Chief of the
Dental Devices Branch, and Angel a Bl ackwel |, who is a
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bi onedi cal engineer with the Dental Devices Branch, to give
us some orientation to today's activities. Dr. Runner?
Presentation by Dr. Susan Runner

DR RUNNER Today, we are going to discuss an
i ssue that has been discussed at the Agency for quite a
nunber of years. The issue is the classification or
recl assification of subgroups of various endosseous dent al
inplants for partial or conplete rehabilitation of the oral
cavity.

| would like to begin with a brief history of the
classification effort. GQiginally, in 1976, the Dental

Products Panel recommended that endosseous inplants be

classified into class Ill. The Agency then issued a fina
classification of endosseous inplants into class IIl in
1987.

At that time, the Panel felt that there was
insufficient information to determne safety and efficacy of
this device based on the information that was avail abl e at
that time. Subsequently, the Agency was petitioned to
consi der down-cl assification of all types of endosseous
inplants into class Il. The Dental Advisory Panel again net
and, at that time, considered the issue and determ ned that
uncoated, screw type inplants for use in the anterior

mandi bl e shoul d be down-cl assified to class Il. Al other
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types of inplants were left in class Il1I.

That sort of brings us up to date. That deci sion,
however, was over five years ago. The Dental Branch, as you
probably know, is conposed of clinicians, engineers,
bi ol ogi sts and ot her professional reviewers. W have a
continuing, ongoing relationship with industry, the academ a
and the research community. W felt through our
interactions that the know edge in the field has grown
significantly since that indication or that recomendation
was nade by the Panel .

In an effort to be proactive after such a | ong
period of time, the Dental Branch felt that it was
appropriate to revisit this very inportant issue. As you
know, oral rehabilitation with the use of endosseous
impl ants has grown significantly and is considered to be an
accept abl e standard of care in the dental oral health
communi ty.

VW woul d |i ke the Panel today to consider the
information that is available on the various |evels of
scientific evidence that may allow recl assification of
certain subtypes of endosseous inplants. W realize that
bringing this issue today to you has generated a significant
amount of interest in the research comunity and industry,
and that there are exceedingly |arge anounts of materia
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t hat have been sent about this issue.

VW do not want you to rush to a final decision.
You shoul d consider this neeting a beginning. W want you
to discuss the issue until all relevant views and
i nformation have been presented, and this neans that we
probably will not conplete discussion of this issue today
and we will consider it further at the next Panel neeting,
in January.

Your charge then today is to consider the
information that is presented to you, ask questions and
determne any additional information that is needed. Thank
you very much

| would like nowto introduce Ms. Bl ackwell, who
is a bionedical engineer in our Branch, and she w || present
to you our prelimnary grid of the types of endosseous
inplants that we see in our 510(k) applications. This grid,
as she will explain to you, is only prelimnary. It can be
changed; it can be altered by the Panel if they feel it
necessary.

Presentation by Ms. Angel a Bl ackwel |

(Slide)

M5. BLACKWELL: For the purposes of
reclassification, there are 15 types of inplants. Machined

and/or grit blasted screws, cylinders and hybrids are the
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first subgroups.

Hybrids are inplants that have sone
characteristics of screws, |ike threads, and some
characteristics of cylinders, like an inplant body with
straight sides. There are porous ceram c coated screw,
cylinders and hybrids.

Porous coatings, coatings with volume porosity
greater than 10% can be split into two subgroups. First
are those coatings which all ow bone ingrowh or biologica
fixation. The CFR defines biological fixation for porous
netallic coated hips in CFR 888.3358. These coatings have a
vol ume porosity of 30%to 70% an average pore size of 100-
1,000 mcrons, interconnecting pores and a coating thickness
of 500-1500 mcrons. This definition of porous coatings for
bi ol ogi cal fixation is applicable to dental inplant coatings
as well as hips, except for the coating thickness which
woul d be reduced due to the small size of dental inplants.

A nore appropriate coating thickness for dental inplants
woul d be in the range of 100-500 m crons.

The second group of coatings are those which are
porous, but do not fit the above definition of biologica
fixation.

V¢ al so have porous netallic coated screw,
cylinders and hybrids; nonporous netallic coated screws,
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cylinders and hybrids. Nonporous coatings are intended to
roughen the surface, and their porosity is generally very
low, |ess than 10%

(Slide)

The next group is inplants with special retention
features. These inplants have sone conponent of their
desi gn that nakes them substantially different fromstandard
screws, cylinders or hybrids. Exanples of this would be a
novabl e part for increased retention, or a design to allow
the inplant to be placed in a different |ocation than the
usual system

W al so have blade inplants and tenporary inplants
that are for use for nine nonths or |ess.

(Slide)

There are six indications to be considered at this
tine. There are two-stage inplants which involve two
surgeries; one-stage which involves one surgery. This is
al so call ed non-subnerged by sone clinicians; one-stage with
i mredi ate | oadi ng; one-stage with loading after |ess than
three nonths of healing; two-stage with zygonatic bone
anchoring; and fresh extraction sites.

Pl ease not that not all inplant types are for al
indications. There are sone indications the FDA has been
asked about, especially those concerning using inplants with
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ot her devices, which will not be addressed at this tinme. If
t he Panel has a specific indication you w sh added to the
list, please |l et us know so we can request the data rel ating
toit for alater neeting.

Pl ease consider the follow ng questions as you
listen to the presentations: As we consider down-
classification of endosseous inplants, should we continue to
consider inplant location in the oral cavity as a conponent
of the device's indication for us?

Based on infornation reviewed by the Panel, what
i npl ant types may be grouped together for the purpose of
recl assification?

(Slide)

For an exanpl e, see the conpressed version of the
grid with a sanple box filled in. You can see the sanple
box right under two-stage. Note that the conpressed version
has the different inplant types with the sane surface
treatnents or coatings grouped together. QG ouping types
together for reclassification does not mean they wll all
necessarily have the sane classification. They are grouped
because their comon characteristics nake for a conveni ent
way to organi ze for |ooking at the data avail abl e.

Question three, abutnents are sold both separately
and with an inplant system Should abutnents be classified
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separately fromthe inplant fixture? Wat is needed to
provi de reasonabl e assurance of safety and effectiveness for
abutnents that are sold separately?

What additional information would be hel pful to
the Panel prior to the next Panel neeting?

Just a note, dental inplant accessories will not
be considered at this tinme because the FDA, on its own
initiative, is proposing to reclassify themto class I
exenpt. This is for all inplant accessories which are used
in the nouth for I ess than one hour. This Federal Register
Notice is already in devel opnent.

Are there any questions?

DR CGENCO Thank you, Ms. Blackwell. Are there
comments fromthe Panel ? Angela, the fourth category, one-
stage with loading after |less than three nonths, do you want
to expand on that? How does that differ fromthe one-stage
i mredi at e | oadi ng?

M5. BLACKVWELL: Wth imrediate | oading there is no
healing tinme at all. In other words, you load it
imredi ately after surgery. After three nonths neans you
just have a short healing tine.

DR GENOO Al right, and that is distinct, of
course, fromthe two-stage where the healing tinme is four to
si x nont hs?
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M5, BLACKWELL: Yes.

DR CGENCO Thank you. Susan, did you want to
conment ?

DR RUNNER | was just going to say that if you
feel that these could be conpressed, that is certainly
acceptable. W are using these indications as what we have
seen in our applications.

DR CGENCO Thank you. Any other comments or
questi ons?

(No response)

Thank you very much. W wll now proceed to
representatives fromindustry and organi zati ons who will
give us sone food for thought here relative to this issue of
subgroups within this generic classification of endosseous
i npl ant s.

Qur first speaker is Dr. Alan Balfour. Dr.

Bal four, would you cone up to the podiumand identify
yoursel f, who your work for and what your interests are?
Each of the speakers has ten mnutes and then we would |ike
to have a chance to talk to themfor another five for
discussion. | would ask all the speakers to try to keep on
time. W have sonething |ike fourteen presentations between
now and tea tine this afternoon.

Presentation by Dr. Al an Bal f our
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DR BALFOUR  Good norni ng.

(Slide)
M/ nanme is Alan Balfour. | amfrom Balfour
Medi cal Consultants. | have been in the dental inplant

industry for over ten years with a variety of conpani es, and
now | am i ndependent consultant in this industry. This
nmorning, what | wll be talking about and di scussing is sone
of the mechani cal aspects of dental inplants and their

rel ationships to classification. Wat | want to do is talk
alittle bit about the standards for the functional and
structural testing and the requirenents for 510(k)s, as well
as what classifications of those shoul d be.

(Slide)

Standards for functional and structural testing of
endosseous dental inplants -- what are the patient and
clinical functional standards? | think what we |l ook to is
to restore the masticatory function, nmaintain the bone nass
and elimnate pain and provide esthetics. Those are sone of
the key features, key areas we want to | ook at when we are
giving sonmething to a patient.

(Slide)

Restoring the nasticatory function requires that
we provide the patient wth a correctly aligned occl usa
pl ane and provide for mechanically sound and functi onal
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i npl ant prosthetic design that functions under nornal
occl usi on.

(Slide)

What are the standards for structural testing and
design of dental inplants? Presently there are a variety of
met hods for testing nechanically to | ook at inplant bodies.
What | will be tal king about in the mechanics has a direct
refection on what the results would be on the inplant, and
whet her one inplant will work in a certain area or won't
work in a certain area, and the | ong-term success.

(Slide)

So what we have to | ook at is what the m ni num
occlusal force that a dental inplant in its prosthetic
restoration nust w thstand; what forces exist in the nouth
and how we control those forces.

(Slide)

Under nornmal occl usion, forces have been
registered in the nouth froma variety of literature.
Brunski showed between 90-43 | bs of force; Haral dson Jent 30
| bs; Hel kinmo Carlsson, 40 | bs; Laurell, 59-72 | bs; and Neil
Kydd, 24-37 |bs. So, we can get a general idea of the type
of forces that are in the nouth. W have seen recorded
forces in some of the literature of 800 | bs. of force. W
have to be a little skeptical of this and understand what
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| oads can actually be applied because that will determne
how we can design an inplant and what the standard shoul d be
for an inplant body and the restoration.

(Slide)

What type of occlusal force can be transferred to
an inplant as a cantilever force? This is the other
important part of designing the inplant and getting to
under stand the specifications of an inplant.

(Slide)

Under a cantilever force, if it was on a single
i npl ant bel ow that we saw before with the kind of forces
that are applied on a single inplant, or if we even tied
those inplants together, the force that you apply woul d be
the force that the inplant would have to withstand. As soon
as we start to go with cantilever pontics, and this is the
part of the field where | have been invol ved with, and
industry as well, is seeing the failures and | ooking at the
types of inplant failures that have occurred through the
years. What we see a lot of is overloaded cases as soon as
they start to build pontics on these. Just by using sinple,
basi c engineering we start to nake a cantilever, when you
| ook at inplant one and inplant two, the force on inplant
one has a significantly higher applied force, three tines
the amount of force. Then inplant two has a tensile force
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that al so has higher than applied force. So if you build an
inmplant that has to withstand only 100 I bs. of force but now
you did three tines that, the inplant woul d never be able to
wi thstand that kind of | oad.

(Slide)

Under overload on a dental inplant, what failure
nodes have been docunent ed?

(Slide)

What has been seen as the cause for inplant
failure showed that inplants that are connected to natura
teeth we see as a node of failure. The reason | believe
this is occurring i s because we are building cantilevers.

W are building |loads that are distal to the inplant because
the tooth has the ability to flex, whereas the inplant
doesn't. Excessive off-axis inplant occlusion, again,
generates a cantilever when we go off-axis. Posterior

mandi bul ar free-standing inplants, a large crown, small root
ends up being a cantilever |oad, again, putting excessive

| oad onto the inplant body, and then excessive cantil ever
occl usion buil ding pontics onto the inplant.

(Slide)

| npl ant fractures caused by inplant overload, as
shown by Rangert. He |ooked at 39 cases that suffered
inplant failures, single and nultiple fractures.
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(Slide)

What he saw was that 77% were supported by one or
two inplants subjected to cantilever. This was cunul ative.
And 90% of fractures occurred in the posterior region, both
conditions being i ssues of overloading due to the cantil ever
| oads.

(Slide)

Twenty-two percent of the fractures occurred in
prost heses supported by inplants connected to natural teeth.
Then the |l ast one, which is the nost inportant one |
bel i eve, 92% of the fractures occurred when the bone | evel
was reported to be 3 or nore threads towards the apex of the
inplant. |In other words, bone was being lost. Wy was bone
being | ost? Because sone of these were under extrene |oad.
You can design an inplant to withstand a | ot of force.
Titaniumis a very strong nmaterial. But will the bone be
able to withstand those kind of |oads? You can design all
sorts of sizes of inplants but the inportant thing is to
under st and what goes on top of the inplant, and to subject
an inplant to rigorous classifications and understandi ng of
sizing and things like that -- it is inportant to understand
what is being put on top, not necessarily what the inplant
isS.

(Slide)
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Let's | ook at the mechani cal properties of bone
versus titanium Wy do we see that bone is being | ost?
Vel |, bone is being | ost because the ultimate strength and
fatigue characteristics of bone and resorption occur at a
ot lower level than titaniumwould. W can see there is a
factor of 10 on the nmodulus and an ultinate strength of a
factor 5 of commercially pure alloyed titaniumas a factor
of 10.

(Slide)

So, what should we do to set the standards for
designing dental inplants? Wat we need to do is | ook at
the literature and understand the normal occlusal forces
that an inplant is under. There is a lot of literature that
has been published. | think in general what we see is that
loads are in the range, | would say in general, of about 75
| bs. of load as a maxi mal occlusal force. Then we have to
sort of define a safety factor. W need to put a safety
factor in there and say, okay, under those kinds of |oads I
want a safety factor of 2, so, to set a mninmumstandard of
150 I bs. of force should be the mninumto the inplant to
w t hstand t he | oad.

(Slide)

| can't control a user to tell himor stop him
fromputting multiple inplants. They do it all the tine. |
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have seen cases after cases. W tell themnot to do it and
they will doit. But to say you are going to be able to
design any inplant to withstand 1,000 | bs., that will not
happen but you can generate those kinds of |oads as soon as
you generate cantil evers.

(Slide)

So, what structural testing would be done to
eval uate a new i npl ant design? | amproposing the follow ng
mninumtests, that is, to do conpressive bendi ng and i npact
| oad; torsional loading; load to failure to | ook at the
i npl ant abut ment connection under single tooth restorations;
and then conpressive fatigue to define the infinite life of
t he system

(Slide)

Under conpressive bendi ng, what woul d be the test

setup? | published this in the Journal of Prosthetic
Dentistry. | believe it was in '95, but |I have used this

protocol for a variety of 510(k)s for years. Varying even
just the test setup can result in different results. So
what | amsaying is to at least set a standard as well for
the type of testing and the test protocol. That would be to
have an inplant abutnent that is assenbled at a defined
assenbl y torque depending on the nmanufacture in general; 30
cmof torque is right around a standard. Renove any thread,
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in other words, when you go to test it, rescrewthe
conponents together. After a couple of mnutes the thread
rel axes over tine. So, it needs to be rescrewed in. W
shoul d al so say that to our doctors. Set the test fixtures
off-axis at 30 degrees to the vertical load. This wll
generate your cantilever. This also generates a worst-case
scenario. W need to ook at the worst-case scenario
because inplants are not always placed on axis, especially
inthe anterior. Use arestoration that is 8 nmtall for an
average size tooth. Set the inplant 1 mmoff fixture. In
general, what we see is a mllinmeter bone | oss during what
is terned a biol ogi cal gap.

(Slide)

The sane situation for torsional |oading.
Assenble at 30 cm Renove thread enbednent. Set the
conponent inplant body 1 nmm above the fixture and then
unscrew t he abutnent fromthe inplant using a calibrated
torque neter.

(Slide)

Lastly, for conpressive fatigue testing setup.
Agai n, assenbl e the conponents at a defined torque. Renove
the thread enbednent. Set the fixture off-axis and, again,
use an 8 mmrestorati on and keep the inplant 1 mmoff the
fixture. Cycle for infinite life, which has been defined as
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5 mllion cycles where the curve becones flat. That is what
we are defining as infinite life. People say you should go
to 10 mllion, 2 mllion -- anywhere there is a flatness to
the curve, that becone the infinite life. That becones the
SN curve.

Wth this, I would like to, hopefully, get sone
type of understanding that this is what the inplants should
w thstand as a m ni num

DR CGENCQO Thank you very much, Dr. Balfour

DR BALFOUR Thank you.

DR CGENCO Are there any questions of Dr. Bal four
fromthe Panel? Comrents? | can't see you at the ends of
the table so let ne knowif you want to talk. John?

DR BRUNSKI: A an, just a question. You reviewed
sonme of the force data that is available in the literature,
and you were describing howto work it into our testing
met hods for inplants. Do you have any recommendations as a
consultant to nmanufacturers who nmay cone to you concerni ng
bendi ng nonment? Do you have any feeling as to what the
i npl ant should be able to withstand in terns of bending
nmonent ?

DR BALFOUR So, are you saying what cantil ever
shoul d be accept abl e?

DR BRUNSKI: Not necessarily that. | nean in
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terns of the strength characteristics of inplants, whatever
the cantil ever mght be when you conme to the inplant there
can be a bending nonent on a given inplant --

DR BALFOR R ght.

DR BRUNSKI: | guess what | amasking is do you
t hi nk our gui dance docunents and the information that the
FDA has are sufficient in terns of determning what is a
saf e versus dangerous val ue of those kinds of bending
norrent s?

DR BALFOUR That is a hard question to answer
because of different qualities of bone but, yes, that would
definitely have an inpact on the length of the inplant
because that woul d generate how nuch stress would be at the
apex of the inplant versus as it goes down. People are
| ooking at designs to nore uniformy distribute that stress.
But it is hard because | think biologically you are in
different qualities of bone, and biologically those
different qualities of bone define how nmuch bendi ng noment
each one of those inplants can withstand. | think in the
literature they show -- and | have a presentation to go into
that detail of what stress different qualities of bone can
withstand, and | don't have a defined nunber that says,
okay, you know, this should w thstand this nuch bending
nonment because it will be determned basically by the
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quality of the bone and the length of the inplant and
dianeter as well. So, it is a hard question to answer.

DR CGENCO Any further questions or coments?
M. Larson?

MR LARSON Wth regard to standards, | recogni ze
that international standards can be a useful tool to us in
the special controls arena, and just an update, in Bangkok
| SO TC 106 we recently nade sone significant progress in
establishing a fatigue testing standard. One of the major
itens of progress was that the nethod that has generally
been used in submssions to the FDA was adopted as the
nmethod in the draft standard. So, there is still sone
devel opnent to go, and, Dr. Brunski, we need to bring you
into that process as well but, at |least, there is sone
progress being nade. Now, it is a test nethod standard; at
this point it is not a performance standard.

DR GENGO  Thank you. Dr. Balfour, thank you
very much. The next speaker is Dr. Charles Babbush, and he
is representing Dental Inplant Manufacturers Associ ation.
Dr. Babbush?

Presentation by Dr. Charl es Babbush

DR BABBUSH M nane is Charl es Babbush, and | am

an oral and naxillofacial surgeon fromd evel and, Chio. |

have appeared before this Panel in 1978 and in 1991.
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would like to thank you for this opportunity to express ny
views and opinions as a representative of the Dental [ nplant
Manuf acturers Associ ation as they related to endost eal

inpl ant devices. This statenent is not concerned wth |egal
issues, and is nmade w thout prejudice to any | egal position
whi ch DIMVA m ght deci de to take.

Next year will mark the 30th year since | placed
ny first endosteal inplant. It was a bl ade inplant from
Park Dental Research. Over those years | have worked and
used dental inplants in all of their phases -- research and
devel opnent, |aboratory and aninal studies, clinical trials,
as well as clinical use and experience, |ecturing, teaching
and witing.

Those inplants used during these al nost 30 years
i ncl ude endost eal one-stage bl ade vents, nandi bul ar
subperiosteal bone plate, mandi bul ar stapl e bone pl ate,
vari ous one-stage endosteal root forns, ranmus frane, nucosa
inserts, one-stage osseointegrated titaniumscrews, holl ow
cylinders and two-stage osseoi ntegrated root formcylinders
with titaniumcoated or HA coatings, as well as two-stage
osseoi ntegrated threaded root forns.

M/ positions and affiliations include but are not
l[imted to being a D plomat of the Anerican Board of Oa
and Maxillofacial Surgery; Director of the Dental Inplant
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Center at M. Sinai Mdical Center, and an Associ ate
dinical Professor at Case Wstern Reserve University in
develand, hio. | ama visiting Professor at the
University of Mam Jackson Hospital and N ppon Denta
University, Nigata, Japan.

| was al so Chairnman of the Special Coonmttee on
Dental Inplants for the American Association of Oal and
Maxi | | of aci al Surgeons, as well as one of its official
spokesper sons.

| ama past President of the Amrerican Acadeny of
| npl ant Dentistry, as well as a Oredenti al ed nenber and a
Fel | ow.

| ama founding nenber of the Internationa
congress of Oal Inplantologists, and a nenber of the
Acadeny of Osseointegration, and have served on several of
their commttees.

| have presented over 650 |ectures and semnars on
the subject of inplant reconstruction, at nost maj or dental
meetings in this country and at nost maj or universities
nationally and internationally.

| have authored over 40 journal articles related
toinplants, and | have witten 20 chapters in prom nent
t ext books that are available today. In addition, | have

aut hored two textbooks in the field, Surqgical Atlas of
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| npl ant Techniques , in 1980, and recently, Dental |nplants:
Principles and Practice . | amcurrently witing ny third
t ext book.

| am and have been, on the editorial board of

several scientific dental journals including Journal of Oal

Surgery, International Journal of Gal and Maxillof acia

Inplants, Practical Periodontics and Aesthetics , Journal of

the Anerican Dental Association , Inplant Dentistry , Denta

| npl ant Update and Dental | npl ant ol ogy

Hstorically, as a clinician, | have al ways
reported and published ny clinical results, and in so doi ng,
| would like to relate to you ny results with two-stage
osseoi ntegrated root formcylindrical inplants, which is

available in Dental Inplants: Principles and Practice , as

well as The Journal of Cral Surgery

| have kept simlar records, based on Kirsch's
initial six indications for the IMZ press fit cylindrica
inmplant. M/ experience with the IMZ inplant started in

1985, carrying through Decenber 1990, and is still ongoing

today. | used the Qutler, 1958 publication in the Jour nal
of Chronic D sease , "Maximum Wilization of the Life Table
Met hod in Analyzing Survival." This was also used in the

first article published on dental inplants by ne using life
tabl e survival methodol ogy, "Titanium Pl asna Spray Screw
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| npl ant for Reconstruction of the Edentul ous Mandible." in

the Journal of Oal Surgery , 1986. This was an eight-year

foll owup of over 1,700 inplants fromfour different
countries.

Life tabl e anal ysis nmakes possi bl e the use of al
survival information accumul ated up to the closing date of
the study. In this way, | felt | could include al
information in the presentation.

This material was recommended and revi ewed by Dr.
Ral ph Kent, Biostatistician of Forsyth Dental Center, and
one of this country's |eading biostatisticians.

These data have been published in the

International Journal of Gal and Maxillofacial |nplants in

1993. During the five-year study period | placed 1,059
inplants in 322 cases. Twenty-one inplants were |ost-to-
followup and 28 inplants failed, including only nine which
did not integrate during the first stage.

G 19 failures, | can only relate to one inpl ant
systemfailure, and that was one fractured inplant out of
the 1,059 pl aced.

The cunul ative life table five-year survival, plus
and mnus two standard errors of deviation, denonstrated a
95% cumul ative result, with the totally edentul ous pati ent
at 96% and the partially edentul ous patient also at 96%
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Thi s was based on a 95% confidence factor, and no patients
were worse off after failure than before inplant treatnent.
At the present tine | amfollow ng over 1,950 IMZ inplants
wth simlar results.
These data correlate with Kirsch's results in 5,230
i npl ants, placed between Septenber '78 and Decenber '90. He
reported 124 renovals, and lost-to-followup, 11.1% Hs
curmul ative five-year life table analysis, all inplants at
five years or greater, was 1,611, denonstrate a result of
97.3%in the naxilla, and 97.6%in the nmandi bl e.

Additionally, while | chaired the Speci al
Commttee on Inplants for the American Association of Oa
and Maxil |l of aci al Surgeons, a survey of the nenbership was
designed. It was carried out by Garfield and Lynn, and
anal yzed by R chard M Dube Associ at es.

This survey had a 75%response, with 2,608
questionnaires returned. E ghty-nine percent of those
i ndi vidual s were placing inplants, and 38% of them had six
years experience or longer. The survey al so stated that
mul ti pl e endosseous inplants were used by 95% of these
i ndi vidual s. Further, 250,000 inplants were placed by these
nmenbers in this survey.

In 1989, all of the training prograns in oral and
maxi | | of aci al surgery were mandated to include inplant

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

34

training. Subsequently, so have the periodontal training
pr ogr ans.

Concl usi ons and recommendati ons: After
considering ny 29-plus years of experience and activity in
i npl ant reconstruction, as well as consultation with
numer ous wel | - experienced clinicians, not only in the United
States but internationally, |I strongly urge the Panel to
recommend class Il status for all endosteal osseointegrated
i npl ants, blades, cylinders and threaded.

This strong recommendation i s based on the wi de
accept ance, use, favorable benefit-risk ratio, and
substantiation with |[ife table analysis. A reference source
of 15 clinical studies is included at the end of this paper,
in addition to those | have cited in this paper already.

The hi gh frequency of use of nunerous systens by
oral and maxill of aci al surgeons, periodontists,
prost hodonti sts, and the inplant community overall is a
strong indicator of professional acceptance.

If there is a divergence in the reclassification
of these systens, we are putting at risk a trenendous nunber
of practitioners and, nore inportantly, a tremendous nunber
of patients who will not be able to undergo these
reconstructive procedures, as threaded inplants cannot and
w |l not produce acceptable |levels of success in sone
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patients. Jaffin and Berman, in their article on "Type 4

Bone quality,” inthe Journal of Periontology , in 1991,

denonstrated the unacceptable results with threaded inplants
used in the posterior nmaxilla.

It is estimated that fully one-half of the
edent ul ous popul ation, which is estimated at roughly 35-40
mllion edentul ous persons, cannot function with
conventional renovable prosthetic appliances. Therefore,

t hese procedures woul d not be available to inprove life
quality, elimnate painful thresholds to exposed

neur ovascul ar structures, and superiorly positioned nuscle
insertions. In addition, those cases w th severe advanced
atrophy, which then create a special group of dysfunctional
or end point dental crippled patients would be hel pl ess.

It is the purpose of the FDA the dental
profession, and the commercial industrial entities to
protect the public. However, it is our responsibility to
al so denonstrate proven efficacy and sufficient benefit-risk
rati os so that these procedures can be continually used when
other routine dental procedures are not acceptable forns of
treatnent as recommended by both NIH I npl ant Consensus
Conferences in 1978 and 1988.

| am not bei ng rei nbursed by anyone for today's
appear ance, except for ny travel expenses by DOMA | have
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in the past received financial support and fees for
speaki ng, lecturing, research, and consultation associ ated
with various comercial conpanies.

Ladi es and gentl enen, thank you very nmuch for the
opportunity to present this material to you.

DR CGENCQO Thank you, Dr. Babbush. Questions or
comments for Dr. Babbush? Yes?

DR PATTERS. Dr. Babbush, you seemto be quite
confident regarding the available data for safety and
efficacy of root forminplants. Are you equally confident
about bl ade forn?

DR BABBUSH Yes. | have a long history
associ ated with blade type of inplants and, certainly, |
group those together in ny opinion with the cylinders and
the threaded inplants, and find that there are sufficient
nunber of cases where the ridge w dth woul d be indicative of
that formof inplant rather than cylinders or threaded,
wher e perhaps you woul d have to carry out nore extensive
surgi cal procedures to achi eve placenent and augnentati on
with grafting materials and/or nenbranes to acconplish the
sane goal

DR GENCO  Further comments or questions? Dr.
Hef fez?

DR HEFFEZ: Have you seen this categorization or
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inpl ants, the table?

DR BABBUSH Yes, sir.

DR HEFFEZ: You see inplants wth special
retention features --

DR BABBUSH Yes, sir.

DR HEFFEZ: What type of inplants would fall in
that type of category, in your mnd? | believe the ones we
are tal king about are the ones that are designed to have
speci al expansi on conponents once they are in position. |
can't renmenber the nanme right off the top of ny head but
there is a root formwhere, once it is in position, it has a
mechani smfor expanding the apical end to give better
retention, and also there is a blade type which has a
flexible type of conponent. So, | would take it that that
category that | see on the sheet would fall to those two
inplants. Do you have any experience with those?

DR BABBUSH No, | do not.

DR GENCO If there are no further comments or
questions, thank you very nuch, Dr. Babbush. The next
presentation is by Dr. Freimut Vizathum fromFriatec.

Presentation by Dr. Bill Knox

DR KNOX: (ood norning, |adies and gentlenmen. M

nane is Bill Knox. | amwth Friatec, US A, and | am

going to introduce Dr. Vizathumin just a nonent.
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(Slides)

W thought, if it is okay with the Panel, we would
speak briefly about Friatec US. A Friatec is a very large
conpany in Europe but is probably the nost recent entry into
the U S dental inplant narket.

This is Friatec, based in Mannheim Germany, this
entire conplex. | assure you we don't just nake dental
inmplants with this entire structure here. Friatec is
i nvolved in ceramcs, punps and pi pes and al so dent al
inplants. Friatec has been involved with dental inplants
since 1976, and we have recently opened our corporate office
inthe United States, in Irvine, California.

(Slide)

As | nentioned, Friatec is a | arge Gernman conpany.
They are currently the European | eader in dental inplants,
not known here, in the United States but, hopeful ly, that
wll change. |In the past ten years Friatec has trained
approxi mately 50,000 dentists with respect to dental
inplants in Europe and, since entering the United States
mar ket approxi mately one and a half years ago, we have
trai ned approximately 3,000 dentists here, in this country.

| amgoing to introduce Dr. Vizathumnow, who is
t he general nmanager of Friatec, Germany. Dr. W zathum hol ds
advanced degrees in both material science and, obviously,
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dentistry. He is a clinician with vast experience in both
clinical dentistry and also in material science. He is also
t he co-devel oper of the Frialit-2 systemand currently hol ds
15 U S patents on dental inplants and has published several
clinical articles with respect to inplants. Dr. M zathun?
Presentation by Dr. Freinmut Vizathum

(Slides)

DR VI ZATHWM  Dear Panel nenbers, |adies and
gentl enen, when we tal k about dental inplants we have to
start with the tinme of extraction. So, after extracting a
tooth, we are debal anci ng the stonatognathic system As you
can see on the left side, this cross-cut of the bone is not
a structure which has been growi ng by chance, it is the
trajectorial structure of spongy bone which has to transfer
the load fromthe occlusal plane -- could we dimthe lights
alittle nore? So after extracting the root like that, it
is not just the lost crown, it is the possible instability
of the proximal contact. It is the instability of the
antagoni stic contact. Last but not least, it is the
instability of occlusion which will be a result with
i nfl uence even on the TM.

(Slides)

If we go on with that situation, this is in many
cases the endpoint of treatnent after extracting teeth. The
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atrophy is an ongoi ng process which is a cascade of

pat hol ogy, starting with the extraction of teeth.
Fortunately, enough dental inplants have a chance to break
this cascade of pathol ogy, and that is docunented in the
literature

(Slides)

So, if we go on the features for dental inplants
whi ch may be inportant for reclassification, we can focus on
the inplant materials, inplant surface, inplant designs. on
t he surgery concepts whi ch have been nentioned as
i ndications and, last but not |east, also on the type of
| oad transfer.

Regarding the naterials, there is consent in the
l[iterature in the world that dental inplants out of titanium
are the nost used dental inplants, but | would |like to nake
the statenent that even other materials nay be of benefit in
the future, other than the titani umgroup, say, tantalum and
ni obi um which are materials which show the sane properti es.
They show a hi gh resi stance agai nst corrosion on the one
side, and they show a stabl e passivation | ayer on the other
side. Their use is docunented in biomaterial studies very
wel | .

Anot her application of naterials of the ceramc
inplants is the ceram c al um numoxi de inplants. These
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inmpl ants are not used w dely nowadays, but fromthe future
poi nt of view, their use has been docunented in the past as
wel | .

(Slides)

Dental inplants have to support the anatony. They
have a relation to anatony. So, if you look at that picture
you can see that the roots have a strong interconnection
with the bone. So, the roots support the bone; the bone
supports the soft tissue. W have just had a presentation
on the success of the root-shape inplant. This inplant nore
or less refers to anatony fromthis point of view If we
tal k about the features which are inportant for that, we
have to see that if we consider the bi onmechanica
rel ati onship of that design, then we see that, for exanple,
increasing the dianmeter from3.8 to 6.5 of a root-shaped
inplant at the crestal -bone | evel the stress level at the
same occlusion force is relatively declining on a factor of
nearly 60%

So, if we discuss sizes which are relevant for
dental inplants, we have to consider two things: There has
to be enough dental inplant to withstand the force and
enough bone to keep the force. But, on the other hand, the
bone is not just mechanically |oaded, it is a dynamc
process. It is not a material which is dead; it is a
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material which is able to react.

On this graph you can see that the | oad
transferring surfaces here are quite inportant in limting
the amount of load transfer at the crestal-bone level. So
the nore the dianeter of the inplant at the crestal-bone
level, the snaller the bone strength which is transferred to
the inplant itself.

(Slides)

Referring to the surface characteristics of dental
inmplants, this picture shows you the surface characteristics
of machine inplants. It is multiplied by thousands. You
can see this mcroroughness at the surface.

(Slide)

If we continue with grid-blasted inplants, even
mul tiplied by a thousand, you can see that there is
i ncreased m croroughness. The roughness has an RA val ue of
roughly 5 mcrons conpared to the nmachi ned i npl ants whi ch
have an RA val ue whi ch characteri zes the roughness of 1
m cron.

(Slides)

If we continue with the so-call ed pl asna-coat ed
inplant, these inplants are in an additive process, putting
titaniumon top of the titaniuminplant with the plasnma-
coating flane.
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(Slides)

You can see that this is a surface which shows a
surface norphol ogy which is very simlar to the surface
nmor phol ogy of the grid-blasted inplant. The surface
nmor phol ogy shows RA val ues, an average roughness val ue of
about 607 m crons.

(Slides)

Chemcally, these inplant surfaces are equival ent.
So there is an ASTM available for titanium but there is
al so an ASTM avai l able for titani umpowder. Wuat is
mssing, the gap in between, is the procedure. So, if we
have a titaniumplasna unit we have to have contro
paraneters, a set of control paraneters, and validation of
the process. As aresult, there is a predictabl e adhesi on
of the titaniumpowder to the titani umsurface.

(Slides)

The bi ol ogi cal val ue of these surfaces are well
docunented in the literature. You can see that there is
direct contact between the bone and the titaniumitself.

The vessels are even growing directly to the surface of the
inplant itself, giving a situation which shows the turnover
at the bone which allows the adaptation of the bone to the
load situation. This renodeling process is the key process
for indicating all types of inplants because this process is

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

driven by the prosthetic design on the one side, but also
the design of the inplant and the surface type of inplant.

(Slides)

The prosthetic procedure, as we have al ready
heard, is a key procedure for the success rate when we
consider the inplant | ength as one paraneter; the inplant
di aneter as another paranmeter, both adapted to anatony. W
have to consider the distance between the occlusal plane and
the crestal -bone |l evel on the other side. Dental inplants
give a chance, instead of just putting a prosthetic device
for the replacenent of teeth, to directly load the bone to
keep up the direct load into the bone. That neans that
there is a stable renodeling around the bone and this
prevents bone atrophy.

| would like to nake a statenment at this point and
ask the Panel for reclassification of the dental inplants,
root-formdental inplants because these inplants have been
proved and wel | -docunented in the literature. There is a
hi gh benefit of treatnent of patients with that inplant.
Thank you very much

DR GENGO Thank you. Are there any comments or
questions fromthe Panel? Yes, Dr. Heffez?

DR HEFFEZ: Do you find any benefit from
increasing the width of the inplant at the apex? Besides
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increasing total surface area available for
osseoi ntegration, the questionis, is that significant?

DR VIZATHUM This is a very inportant question
which is discussed in the literature. If we overlook the
bi onechani cal situation, we have al ready been di scussing the
hori zontal bendi ng nonent of inplant abutnment connecti ons.
If we ook to the |oading of the bone, we have quite a
different situation because our |inear mechanics are not
wel | describing what is happening in the bone. [If you
assunme a cantilever comng out of the wall, we are able to
cal cul ate the noment which is acting on that cantilever. It
is the force multiplied by the I ength of the cantil ever.
But it is very difficult. You have to calculate what is
acting on the cantilever which is in the wall, and no one is
able to calculate what is happening with the load in the
wall, and the wall refers to the bone. So, when | showed
t he graph which shows the decline in load transfer with
increasing dianeter at the crest-bone level, this decline is
referring to what happens at the wall, which neans at the
bone. An increase dianeter is declining the load transfer.
At the apical part, this would not be to increase |oad
transfer because the crestal-bone level is the area where
bone atrophy and where bone resorption takes place. As in
natural teeth, the load has to be transferred to the spongy
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bone around the inplant and not to the crestal -bone | evel.
I's that answering the question?

DR HEFFEZ: Basically, there is no answer to the
question | think because we don't know. W& are assum ng
100% osseoi ntegration of the inplant in doing those
bi omechani cal studies. W don't know the quality of the
osseoi ntegration or we don't know the distribution of the
osseoi ntegration around the inplant, which | think are
inmportant factors in determning the force that is appli ed.

DR M ZATHM Yes, but it is a self-adapting
system The point is that the bone has the potenti al
possibility to adapt to its actual |oad situation. The
exanple we could followis the natural root. |If we analyze,
and we have agai n seen today, the forces changing fromthe
occlusal biting force, increasing fromanterior to
posterior, about a factor of 10. So, about a 10-fold force
in posterior areas. |If we |ook at how anatony is bal anci ng
these forces, if you | ook at x-rays, you wll see, for
exanple, that it is not the length of the natural roots are
increasing but it is the dianeter which is increasing from
anterior to posterior. The surface area of the root is only
driven by the dianmeter. So the driving force for
rebal ancing the systemin the natural oral cavity is the
di aneter of the tooth, and we can assune that this is
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simlar for dental inplants as well.

DR CGENCO Further questions or coments?

(No response)

Thank you very much. The next presentation wl |
be given by Dr. Gerald Marlin, fromUniversal Inplants, Inc.
Dr. Marlin?

Presentation by Dr. CGerald Marlin

DR MARLIN Good norning. My name is Cerald

Marlin. | ama prosthodontist, practicing here in
Washington, D.C | amalso the President of Universa
| npl ant Systens. | amthe design devel oper of the product

line the Cctahex Inplant Restoration System which is an
abutnent systemthat will interface with any and al
i npl ant s.

The purpose of ny taking tine today is to request
that the Dental Products Panel explicitly address the
regul atory options for inplant abutnents, in order to assi st
the FDA in arriving at an appropriate degree of regul ation.
| would also like to present this issue to you fromtwo
aspects, as a manufacturer and as a clinician, and perhaps
present both viewpoints so that we can kind of interface
thema little bit.

The problemis that dental inplant abutnents are
over-regul ated, with far-reaching effects on the profession,
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the industry and, nore inportantly, the public. The scope
of what | would Iike to say to you today is that we have
problens with the current regulatory classification of
abutnents to a degree. W& have their potentia

ram fications of such regulations, i.e., in a financial part
to the industry and to the public; and we have the clinical
i ndustry experience which justifies reclassification, and |
would like to discuss those in a little bit nore detail.

Abut nents are uncl assi fied pre-anmendnent devi ces
as they exist now They are | abel ed as accessories to
inmplants. Therefore, our universal abutnent, as an exanpl e,
woul d be considered for purposes of exanple as an accessory
to any class Ill inplant. Even though abut ments have been
shown clinically to be safe and effective, they would have
to undergo clinical testing for all these class Il
inmplants. Unless inplants are reclassified to class Il, as
an exanpl e, our conpany would be required to do an
i nordi nate amount of clinical testing of our abutnment wth
each class Il inplant.

The effects of the over-regulation are the
followi ng: To the best of ny know edge, PMA studies being
done to date do not actually capture enough infornation
about each and every abutnent used on each and every i npl ant
since they are oriented towards inplant eval uati on, not
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towards abutnment eval uation. Therefore, a whole new set of
PMAs coul d be required for these abutnents as well.

A new set of PMAs being required woul d pl ace

unnecessary financial burdens on all the conpanies. It
woul d decrease conpetition. It would very nuch stifle
i nnovation and enhancenents of new abutnents. |t would

greatly increase the cost to the consuner and woul d,
therefore, draw off necessary funds that would go to nore

i mportant areas, such as education and training prograns for
restorative dentists for dealing with inplants in the
clinical environment.

Abutnents, therefore, need an appropriate degree
of regul ation considering their denonstrated safety and
effectiveness. Safety and effectiveness can be
denonstrated, and it is a reason for reclassification that
over the last 14 years of clinical experience that we have
in the dental inplant industry, both clinically and as
manuf acturers, and according to Medical Data International,
bet ween 1987 and 1997, through 1997, we have over three
mllion inplants that have been placed and restored with
abutments with, gquote, success rates consistently above 90%
to 95% as discussed by Dr. Babbush, in the hands of every
clinician, every average clinician.

Secondly, the market is self-correcting in that

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666

49




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

50

| oner quality products woul d not be repurchased. Third,
abutments are conparable clinically to post and cores
abut ments of endodontically treated teeth. Both of them
support a crown or prosthesis. Both have a long clinica
history of safe and effective use. Both are stand-al one
devices froma clinical standpoint.

There are precedents for reclassifying
accessories. dinical and industry experience provide anple
support for reclassification of abutnents.

Let me now change ny hat and take the part of the
clinician. | have restored 720 inplants since 1985. | have
only had 3 broken abutnents during that period of time, al
of which were nmanufactured before 1987 by others. The
correction for those 3 broken abutnents was very sinple --
renmove them rework the prosthesis, with no effect
what soever on the underlying inplant. | have not |ost an
inpl ant due to a defective abutnment. The clinical process,
not abutnment design or defects, cause difficulties with
restoring inplants. Yes, inplants are difficult to restore.
They are very exacting. Those are clinical, clinician
vi ewpoi nts that have to be taken into account in each and
every case that is treated. It is not, again, a design or a
def ect probl em

Screw | oosening is rare in ny practice.
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Correction has been nerely to renove the prosthesis,
retighten the screw and reseat the prosthesis. Infrequently
have | encountered a need to rework a framework that has
been restored in the patient and been in their nouth for
several nonths or years, and | have not had one that could

not be corrected. The correction, again, was relatively

sinple -- section the prosthesis, resolder it, reseat it.
In summary of that, out of 720 inplants, | have
never |lost an inplant due to an abutnent failure. | have

rarely even experienced a broken abutnent, as | have stat ed.
| have not encountered a defective abutment design. Quite
sinply, there is not a safety issue here fromthis
operator's experience.

Now | et's tal k about the industry experience.
Abut ments have a long history of mninmal clinical problens
caused by devi ce design or manufacture. Qur experience at
Uni versal Inplant Systens is that the abutnment is consistent
with this history of mninmal clinical problens. NDRs show
that nost of those problens that were listed were due to
clinical error and not design. Materials used in abutnents
have been used safely and effectively over the |last 14
years. The rigorous bench testing of abutnents apply
stresses nmuch greater than those generated in the clinica
environnment. As an exanple, our abutnment is tested through
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150 | bs. without any breakage, and we had Dr. Bal four tel
us that the average clinical |evels are anywhere from 9-93
| bs.

| propose to you the follow ng, that dental
i npl ant abut ments be expeditiously classified as separate
devices to class | or class Il, or be left alone as pre-
amendnent devi ces. Perhaps consideration should al so be
given to the applicability of a class | exenpt category for
t hese products on the basis of the extensive and positive
clinical experience encountered over the last 14 years with
greater than 3 mllion inplants.

In conclusion, as a clinician and a nmanuf acturer,
ny bottomline is patient safety. It always has been. And,
fromny own experience, personally, in ny discussions with
over 3,000 dentists in courses that | have given to themon
restoring dental inplants, and in a review of the
literature, | amextrenely confident that abutnents shoul d
be reclassified to class | or Il, w thout conprom sing
patient safety.

VW hope that this issue will be addressed by the
Panel and the FDA as soon as possible. | thank you and |
appreci ate the opportunity to present before you.

DR GENGO  Thank you very much, Dr. Marlin. Any
comments or questions fromthe Panel ?
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DR REKOWN | have a question. Has there ever
been a case where an abut nment has caused an inplant to fail?

DR MRLIN There are cases where, certainly, an
abut nent has caused an inplant to fail, but they are so rare
that | have barely seen it. It would basically boil down
to, if the abutnment woul d cause the inplant to fail, it is
not the abutnent itself, it is did the practitioner seat it
all the way? D d the practitioner assenbl e the franework
correctly? That would basically be the biggest issue. Mre
often than not, the abutnment would fracture or the screw
woul d fracture. GCertainly, there could be situations where
an inplant would fail but, again, that is extrenely |ow

DR REKOW Thank you.

DR CGENCO Further comrents, questions fromthe
Panel ? If not, thank you very nuch, Dr. Marlin.

DR MARLIN Thank you.

DR GENCO The next presentation is by Dr. Victor
Sendax, from MJ C Managenent, Inc. Dr. Sendax?

Presentation by Dr. Victor Sendax

DR SENDAX: (ood norning. | amhere to review or
to present, | suppose, a sonmewhat different approach to
dental inplants than what has hereto before been considered
standard practice. The inplant system the mni-type of

dental inplant, which is essentially a very snmall inplant
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that is designed to be transitional in nature, falls into
the category on your grid basically as a one-stage with
imredi ate loading inplant. It is nore or less in the
category at the bottomof page two, where the inplants are
used for alimted period of time, transitional or tenporary
in nature.

To give a little overview on this whol e concept,
mni-dental inplants have an ultra snall dianeter, 1.8 mm
width, inplants. W generally do not think, in terns of
inpl ants, having that width, needless to say. They are
bi oconpatible, titaniumalloy inplant screws. They were
concei ved and desi gned over sone 22 years ago by ne as
transitional devices to help support fixed bridge
repl acenents for lost teeth. Mni-inplants can function
free-standing by thenselves or in conbination with natura
tooth supports and/or the conventional types of inplants.

Wen critically needed for support purposes and
where solid bony integration or adaptation has clearly
occurred, mni-inplants can conceivably function as | onger-
termsupporting structures rather than short-termor nedi um
termdevices. In ny ow practice, on alimted clinica
trial basis, they have been successfully functioning in
patients' jaws for several decades.

It nust be recogni zed, what by now is obvious to
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all of us, that all inplant systens as well as natural teeth
are subject to potential failure due to natural causes,

i ncl udi ng ost eoporosis, poor oral hygiene, wear and tear,
attrition, poor health, heavy stressful biting habits and a
| ack of follow up nmaintenance care.

Mni-inplants, simlarly, do not carry any actua
or inplied longevity guarantees or even inplications.
However, the loss of a mni-inplant is a far less critica
event since it may be replaced at relatively mninal cost
and mninmal surgical application conpared to conventiona
inmplants, and with mninmal associated bone or soft tissue
deterioration

As a rather unique departure fromroutine inplant
met hodol ogi es, mni-inplants are so slender at 1.8 mmin
width that they are typically inserted -- and this is

perhaps a little controversial

- directly through the
overlying soft tissue into the bone underneat h.
Consequently, the need to surgically incise and flap open
the soft tissue, routinely required for standard inpl ant
systens, is avoided in nost applications, though not
mandatory, and it is avoided in nost applications for these
transitional mni-inplants, thereby, significantly reducing
the post-insertion irritation and postoperative norbidities
that are seen. Wile they are not extensive, they are
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annoying to patients, and to be able to elimnate that is
i nportant.

What is even nore inportant is the fact that every
time we incise tissue, flap it and do a fairly aggressive
surgical procedure there is, unfortunately, the issue that
goes along with it, known generally as renodeling or die-
back, or it cones under a lot of different headi ngs but
basi cally you | ose bone, crestal bone and sonetines sone of
the peripheral cortical plate of bone as well. This is
elimnated in this particular application because no
fl appi ng and no surgi cal approach is required, and the
osteotony that is used to initiate this whole process, as |
nmentioned, is directly through soft tissue into the
underlying bone and it is absolutely mnimal. It is just a
starting osteotony, just to nake a start for a self-tapping,
Very narrow ScCrew.

Wiile all inplants require care during insertion
to avoi d encroachnent on vul nerabl e nerve, sinus or bony
structures, the ultra small width of the mni-inplant
provides a nore confortable margin of safety than a wi der
inplant, requiring only a single surgery for insertion and
then put into imediate biting function, thanks to its self-
tappi ng design. W can, thereby, anchor a transitional
fixed bridge systemoften in a single -- in other words, the
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entire inplant service, surgical and prosthodontic, the
transitional service can be applied in a single office
visit.

The nost typical way in which this device is
currently being used is to provide some support while
conventional inplants are integrating, particularly in the
systens where there is a two-stage system It al so has
application even in a one-stage system because while we are
anxious, in a one-stage system to avoid the two-stage
i ssues we sonetinmes have to deal -- in fact, we often have
to deal wth the iatrogenic issues of transitional
appl i ances that can weigh heavily on the tissues and on the
i npl ants thensel ves during the healing phase. |t becones a
very serious issue in terns of potential |oss of inplants,
conventional inplants or otherw se.

So, | think there is an inportant niche that these
inmplants fill in the overall analysis of where inplants are
t oday because they are transitional devices and because they
are | ooked upon as essentially transitional devices. W
would |ike to see these, of course, as well as other
endosteal inplant systens classified as class Il devices.

VW feel they are benign devices, as we do really all inplant
systens currently avail abl e t oday.

VW know there are learning curves. W know there
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are all kinds of problens with any systemthat you apply in
the nmouth, any systemin the hostile environnment of the oral
cavity is bound to be subject to a |lot of potential problens
and concerns. But | think what we have to be concerned wth
primarily in all of our considerations, both on your side of
the Panel and on mne, is are these devi ces doi ng what they
are supposed to do for the public at large in a responsi bl e
and effective way? | think the data over the years supports
t hat .

Speaking of data, | would like to spend a few
m nutes just review ng our conparative data summary, which
was included in the submssion -- | don't want to go into a
|ot of detail now, obviously, there isn't any tine, but I
just wanted to review in very broad brush strokes what our
history has been. Qiginally these inplants really started
as titani umscrew posts that were nmanufactured by the
Swedi sh conpany Dentatus many years ago. They go back a
long way to the time when titaniumwas first being
introduced in dental devices, typically in endodontic posts.

V¢ started using these to give us sone sort of
transitional device, in the manner | have just descri bed.
The total nunber of patients with comrercially pure titanium
Dent at us post devices, which were the original devices not
with ny nodifications in recent times, but fromMy 1976 to
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July 1996, over a 20-year span, 216 patients were treated.
As to the total nunber of inplants at risk with CP titanium
Dent at us devices utilizing ny ow insertion or
reconstructi ve protocol which, again, went fromMy 1976 to
July of 1996, 406 inplants were at risk during that tine
span.

As to the norbidity profiles of these devices, the
CP titanium Dentatus post devices utilizing ny insertion and
reconstructive protocol fromMwy '76 to July '96, of that
aggregate total that we just described, fractured and
renmoved were 27; nobile and renoved, in other words just
| oose and cane out, were 18. The total failures were 45,
and that was basically an approxi mate 11%fail ure.

Wen we nove to the short-termapplications of ny
own devi ces, which have certain nodifications, nost
importantly, | feel, the shift froma CP titaniumfor a very
narrow 1.8 mm devi ce, we deci ded when we were going to try
to seriously approach this field that we were going to
convert the CP titaniumto the nmuch respected titani um
all oy, a bioconpatible material, and we have run conparative
tests that were done at the University of Al abanma, which |
think were pretty decisive in show ng nore than double --
very rough term nol ogy here but nore than doubl e the
yielding load, in other words the yielding |oad and the
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yield strength and the ultimate |oad strength of the mnis
done with the alloy over the CP titaniumwas very, very
evident. So, we were able to showin an interesting way |
think that the alloy, certainly for this kind of unique
width, 1,8 mmwi dth, was very effectively nmanaged.

The figures we have are as follows: Total nunber
of short-termpatients with titaniumalloy mni-inplants
fromJuly '96 to July '97 were 57. These are patients. The
total nunber of short-terminplants at risk with the
titaniumalloy mni-inplants utilizing ny insertion and
reconstructive protocol fromJuly '96 to July '97 total ed
169.

As to the norbidity profile, titaniumalloy Sendax
mni-inplants utilizing ny insertion and reconstructive
protocol fromJuly '96 to July '97, fractured and renoved,
none. Admttedly, that is only over a year's tinme. But the
nmobi | e and renoved inplants totaled 3. So our total
failures came to 2% of the aggregate.

As far as a little discussion on this, the
mobi ity or | ooseness of mni-inplants typically occurs in
the first few weeks followi ng insertion, and is al nost
al ways associated with over-instrunentation of the bone at
the tine of the essentially sinple drilling procedure or
osteotony that is perfornmed. Once the learning curve is
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is rarely encountered if self-tapping bone to inplant
integration is achieved at the outset. Steady-state bone
stability is then alnost routinely encountered. Fracture is
totally mnimzed when the titaniumalloy -- the titani um6-
al um num 4- vanadi umthat has been standard for so nany
years -- is utilized instead of the CP titanium | think
that speaks for itself and those studies were included in
the submssion. That is University of Al abanma that showed
the conparative nechanical testing graphs to confirmthis
essential finding.

| would like to just sinply sumrari ze what | have
presented so far with a request, again, that these devices,
whi ch are very beni gn devices and are currently functioning
in a very effective way on a limted basis so far because we
are just about to have our 510(k) approval, | hope and
presune, and we are waiting really to do any significant
general professional distribution of these devices, or
marketing of them or attenpts to market them we are
hol ding off obviously until that is cleared. So | would be
happy to answer any questions here.

DR GENGO  Thank you, Dr. Sendax. Any commrents
or questions fromthe Panel ? Yes?

DR HEFFEZ: | have one question. Can the
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pl acenent of these mni-inplants and their |oss due to
osseoi ntegration render not possible the placenment of the
permanent inplants, their |location and the way they are | ost
render placenent of the final inplant?

DR SENDAX: To answer that directly, | have never
seen that because the devices, when they are renoved, are
renmoved virtually without any | oss of any tissues. The soft
tissue closes in inmrediately and the anount of bone loss is
mninmal. | suppose it is conceivable you could if there
Were sone very severe novenent issues involved, you could
have sone bone | oss. But because the device has such a
smal|l footprint, I think you are |ooking at a situation
that, at least in ny experience and fromwhat | have
gat hered from several coll eagues who have been hel pi ng us
devel op sone of the standards for this system we have not
seen that.

DR CGENCO Further comrents, questions fromthe
Panel ?

(No response)

Thank you very much, Dr. Sendax.

DR SENDAX: Thank you.

DR GENCO W will now take a 15-m nute break.
So, | would request that you cone back here at 10:30. Thank
you.
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(Brief recess)

DR GENGO  Panel a Scott has an announcenent to
nmake.

M5. SCOIT: There is a nessage for Mss Catherine
Cook at our sign-in desk, if you would go to the sign-in
desk. Also, if there are any materials that any speakers or
anyone fromthe industry would like to be distributed to the
Panel menbers, if you would see ne | can have that done.
Thank you.

DR GENGO  Thank you. Qur next speaker is Dr.
Hessam Nowzari, from Sargon Dental Inplants. Dr. Nowzari,
pl ease proceed.

Presentation by Dr. Hessam Nowzar

DR NOMAR : This is what | have witten in ny
report, clinical cases.

(Slides)

These are patients who have had several episodes
of periodontal abscess with tooth nunber 9 and tooth nunber
10. Once | raise the flap, you can see the extent of
peri odontal attachment |oss and the presence of heavy
calculus. There is a 2 nmdiastenma, open contact between
tooth nunber 9 and 10.

(Slides)

After periodontal treatnent, | did 10 weeks of
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forced eruption and 12 weeks of stabilization. The tooth
was erupted distal occlusal.

(Slides)

This is the day of the surgery. | extracted the
tooth and osteotony was done inside the |lingual wall of the
extraction site. There was no flap raised, and this is the
surgi cal gap.

(Slide)

This is the palatal view of the inplant after
pl acement. After placenent, the expansi on nechani smof the
inplant was activated. So apically now, it is expanded wth
close to 10 newton force.

(Slides)

The day of the surgery imedi ately, as you can see
on your right side, it was placed. This is the day of the
surgery and pl acenent of the provisional and the inplant was
| oaded i mredi ately.

(Slides)

Oh the left side is after one week; at your right
side is after one nonth.

(Slides)

On your left side is after eight nonths, and this
is the final porcelain on your right side.

(Slides)
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This is the radi ographi c exam nation of the
i npl ant at ni ne nont hs.

(Slides)

On your left side is before; on your right side is
after.

(Slides)

Basically, | have been involved wth histol ogical,
m crobi ol ogi cal, and clinical study of this inplant system
and | have witten in ny report what | think about the
system |If there are any questions, | would be glad to
answer them now.

DR GENCO  Thank you, Dr. Nowzari. Any comments
or questions fromthe Panel? Wat is the status of this
inmplant? How nany years has it been on the narket, and what
sorts of nunbers of inplants have been placed, and do you
have any idea of the success rates?

DR NOMAR : At our institution, the success rate
has been a hundred percent, at the University of Southern
Cali forni a.

DR HEFFEZ: Could you answer further? How nmany
inmplants did you pl ace?

DR NOMAR : | have restored 30 patients. This
is part of the prospective study. Prior to that | did a
pilot study with 50 patients.
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GENCO A total of 80 patients?
NOMAR : Right.
GENCO How nmany i npl ant s?

NOMAR : | woul d say 150.

3 3 % 3 3

HEFFEZ: And over what duration of tine?

=

NOMARI : This is ny report, but | know that
there is a seven-year report with this inplant system and
Dr. Lazarof has seven years of results with this inplant
system

DR HEFFEZ: The only last question | have is
woul d you feel that this inplant would fall in the proposed
classification of inplants with special retention features?

DR NOMAR : | amnot very famliar with those
classifications. | was asked to cone here and gi ve ny
opi nion about this system and ny opinion is that, as the
chai rman of advanced periontology at the University of
Southern California, | feel very confortable to tell you
that, tone, this is the state-of-the-art and the best
nodal ity which can be offered to patients today. That is
what | feel about this inplant system

DR GENCO  Further comments, questions?

(No response)

Thank you very nmuch, Dr. Nowzari. The next
presentation wll be by Dr. Charles Wiss, fromQatronics,
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Inc. Wiile Dr. Wiss is comng to the podium you all have
the program The next speaker will be Dr. Herrmann and
maybe she can get prepared. It takes about 15 mnutes for
each speaker. Dr. Wiss?

Presentation by Dr. Charles Wiss

DR VESS: Menbers of the Panel, thank you for
your time in hearing these comments. Oatronics was founded
in 1969. | have been the Chairman of the Board and
President for nost of that tine.

Endosseous dental root forminplants are currently
the nost widely utilized systemin the United States. It is
ny belief that they are safe and effective for their
i ntended purpose, and that this coomttee is justified
should it elect to reclassify them Because of certain
preval ent and unfounded perceptions within the root form
communi ty regardi ng bl ade i nplants, perceptions pronoted
nmostly by inaccurate root formnarketing, for the sake of
clarity | have elected to cite data that conpare root form
and bl ade formi npl ants.

If the coonmttee chooses to reclassify root forns,
they should al so reclassify bl ade forns because the
presented data is at |east equal, and often superior over
equi val ent periods of tinme follow ng inplant insertion.

Regardi ng blade clinical trials, Dr. Krishan
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Kapur, who was chosen by the FDA and NNH to | ecture on how
to properly conduct clinical trials at the 1988 Consensus
Devel opnent Conf erence i n Washi ngton, was the princi pal
investigator in the VA-sponsored prospective, controlled,
| ongi tudinal, independent, random zed clinical trial
exclusively utilizing the Oatronics Wiss Gsteo-Loc-(e-
Stage Standard Bl ade Inplant System As you know from al
the material submtted to you, there are precious few
studies that are prospective and as beautifully conducted as
this study.

The success/survival rates were higher and degree
of bone loss lower than that reported in the Adell, Lekhol m
Rockl er, Branemart serial study and the Cox, Zarb et al.
Toronto replica study conducted on the Branemart root-form
inmplants. The fifth anendnment to DIMA'S petition to
reclassify dental inplants exhaustively anal yzes and
conpares the prinmary studi es supporting the blade and root -
formsystens, and this study is in your possession now, and
provi des thorough references from peer-revi ened published
articles wth direct quotes including pages and |ine
nunbers.

The survival/ success rates of blade inplants were
at | east equal and often superior to those of the root
forns. O particular inportance is the fact that both bl ade
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and root forns, over a 5-year period, were found to result
in less than half of the bone | oss, or bone deterioration,
reported over equal tine periods for uninplanted edentul ous
al veol ar ridges of the types utilized in these studies.
Thus, the utilization of either root or blade form
endosseous inplants materially reduces the rate of
resorption of edentul ous al veolar ridges. For a conparison
of the clinical trials conducted on the Wiss inplants and
Branemart fixtures, please see the fifth amendnent of the
D MA petition that you have.

There has been full acceptance granted by the
Anerican Dental Association of the Gatronics Wiss Gsteo-
Loc One-Stage Standard Bl ade I nplant System The clinica
trials submtted for this systemwere the Kapur trials
previously referred to, and an Nl H sponsored replica tria
at Harvard University. The Wiss One-Stage Bl ade Systemi s
the only systemthat has been fully accepted by the Amrerican
Dental Association for use with natural co-abutnents for
support of a fixed bridge.

Recently, the ADA changed the criteria for
granting full acceptance. Qurrently, 70%of the inplants in
any clinical trials submtted to the ADA nust be placed in
the posterior segnents of the dental arches. Systens
already granted full acceptance have been grandfathered. To
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our know edge, the Oratronics Wiss OGsteo-Loc (ne-Stage

Bl ade Systemis the only grandfathered systemthat neets the
revised criteria for full acceptance. A sufficient
percentage of blade inplants utilized in these clinical
trials submtted for full acceptance were placed in the
posterior arch segments.

Note that the occlusal forces applied to inplant
abutnents in this area are four tines greater than in the
anterior segnent, where nost of the studies were done.

Note al so that the blade inplants utilized in the
edent ul ous posterior segnents in the Wi ss System studies
were inserted into narrower and shal |l ower avail abl e bone
than that utilized in the anterior segnment in the root-form
st udi es.

Note al so that throughout the Wiss Bl ade System
study, not one natural co-abutnent under an inplant-
supported fixed bridge was lost. Not one. In the study
controls, cases of posterior edentulismwere restored with
renovabl e partial dentures retained by clasping to splinted
pre-nolars. Many natural teeth used for retention through
partial denture clasping were lost. Thus, blade inplant-
supported fixed bridges with natural co-abutnents are
preventative dentistry in that they help to elimnate the
serial loss of natural teeth so often associated with
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There has been vast usage of blade inplants over a
period of thirty years. Approximately 1.5 mllion bl ades
have been utilized as abutnments for restorative dentistry
wor | dwi de over these thirty years, |long-termusage that has
denonstrated that blade inplants are remarkably free of
long-termdel eterious effects, and that they are
particularly techni que-permssive. In addition, they have
been proven to be suitable for |ong-termuse as abutnents in
cases of posterior edentulism as | said, in conjunction
wi th natural co-abutnents.

There has been an absence of clinical trials or
publ i shed scientific articles showing that bl ades are |ess
safe or effective than root forns in any way. Not one
published article in Medline or in other conputer literature
search vehicles states that bl ade inplants have | ower
success or survival rates as conpared with root forns. In
fact, |ooking back 22 years in Medline, there were only four
articles that could be found under adverse effects for
bl ades; and | ooki ng back for 12 years, with root forns there
were in excess of 40 such articles.

The position of the Amrerican Acadeny of | nplant
Dentistry on blade inplants and other systens is al so of
i mportance for you to know. The American Acadeny of | nplant
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Dentistry is the oldest dental inplant society in the United
States and perhaps in the world, and the sponsor of the
Anerican Board of Oal Inplantology and I nplant Dentistry,
whi ch has been recogni zed by 50 states of the Uni on today,
adopted a position paper in Septenber, 1997, that states
that nine inplant nodalities are safe and effective for
their intended purpose of providing stable, functional
abutnents for restorative dentistry, and that proficiency
with all of these nodalities, rather than only one of them
materially increases the scope of treatnent that
practitioners can offer their edentul ous patients. Blade
inplants are one of the accepted nodalities. You have a
copy of this position paper for your reference.

O atronics has a solid record of blade inplants
regardi ng safety, efficacy and quality. For instance
litigation, since it was founded in 1969, QO atronics has
never |ost or even settled a single lawsuit related to bl ade
inplants or any of its other products, sonmething we are very
proud of. Wth in excess of one mllion inplants sold by
O atronics over this time, this stands as a testanent to the
safety and efficacy of the blade inplant.

FDA reporting: Mcrofiches obtained under the
Freedom of Information Act show ng reports to the FDA by
dental inplant manufacturers of breakage and failure
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denonstrate that for each 1,000 inplants sold, there are 25-
50 tinmes nore records of trouble with root forns than bl ade
forns.

Extensive suitability for patient use: Bl ade
inplants are suitable for use in 100% of the patients with
avai | abl e bone suitable for root forns, and are suitable for
use in 90% of the remai ning avail abl e bone not suitable for
root fornms. Note that in these cases there is no need for
augnentation or nerve repositioning procedures in order to
accomodat e the patient.

Exanpl e of a persistent m sconception regarding
bl ade inplants: (ne persistent m sconcepti on about the
bl ade inplant is that due to the utilization of a high-speed
drill to prepare the osteotony or receptor site for the
i npl ant, the bone is burned and, thereby, danaged, |eading
to conprom sed success/survival rates. However, no
previously published article investigated this natter in a
scientifically meani ngful way. |In the Septenber-Cctober

issue of The International Journal of Prosthodontics ,

publ i shed by Qui ntessence, the editor of which is the

present president of the Acadeny of Gsseointegration, part
one of a two-part article authored by lyer, Wiss -- nyself
-- and Meta denonstrates that heat production resulting from
hi gh-speed drilling of osteotomes for blade inplants is
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significantly lower than heat production resulting from
internediate or lowspeed drilling. In fact, due to the use
of water cool ant, the tenperature during osteotony
preparation is actually |ower than body tenperature. Part
two of the article, which will appear in the Novenber -

Decenber issue of the International Journal of

Prost hodontics , denonstrates the amazing thing, that the

heal i ng of the osteotony as prepared during high speed at

| oner than body tenperature is faster and quantitatively
superior to healing after preparation of osteotomes using
internediate or lowspeed drilling, which result in a higher
tenperature production. Thus, the concept that high-speed
osteot ony preparati on produces excessive heat that burns
bone has now been proven to be a nyth. Reprints of part one
of this article, and copies of the page proofs of part two
are in your possession.

Interface surface treatnment, inpressed textures
versus applied coatings: Blade inplants are nost often
shaped or bent at the tinme of insertion to conformto the
anatony of the existing avail abl e bone, curvature of the
dental arch for instance, to achieve parallelism
Therefore, interface textures that are inpressed into the
metal, for exanple, Oatronics Tissue-Tac Interface, are
thought to be an interface treatnent of choice. Interfaces
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that are applied, such as plasna spray or the HA-famly
coati ngs, have been observed to crack, delamnate or
di ssol ve, | eavi ng non-bi oconpati bl e portions of exposed
altered substrate in contact with the investing tissues.
| npressed interface textures do not experience these
conplications. At the very |least, special |abeling
requirenents for coated inplants are in order

Previ ous subm ssions, insofar as they apply to
bl ade i nplants: Vol um nous informati on has been given to
you in the past and | recommend it to you.

| would like to end by pointing out that bl ade
inpl ants can function either osseointegrated or fibro-
osseointegrated. In the osseointegrated configuration they
have wonderful use as backup for root forns in the anterior
where the doctor or practitioner thought that they coul d put
four or six inplants and they could only find enough bone
for two or three, they can now add osseoi nt egrated bl ades
and get additional support. A so, they can be used in the
posterior where the root forns cannot, without a | ot of
augnentation or additional surgery. Therefore, we can avoid
the deleterious effects of cantilevering that we saw so
clearly today.

But there has been a breakthrough in bl ade
inpl antology, and I want to tell you about it. Years ago,
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if you broke your leg you were put in a cast and hung up in
a hospital for four to six weeks with your leg in the air.
Today, you break a leg and two days | ater you are wal ki ng
around. Wiat is that? You get a walking cast. Wat is a
wal king cast? It keeps the broken ends in apposition and
i mobi | e and, yet, lets the nuscles and tendons act on the
bone for whatever bioelectric beneficial that gives you, and
you can heal. People say how can you take a bl ade i npl ant
and finish the case in four, five or six weeks time and put
the patient into function? It is still healing; how could
you do that? The sane way we do wal ki ng casts. The trick
is that you have to sequence your case properly and the
final fixed bridge becones the wal king casts and it never
needs to be renoved. Mcrocorrosion cast, by Gtah in Japan,
showed us the sequence of this healing al nost day by day,
and we know that this works and this, in fact, is what was
done in the Kapur study and in the NNH study, where in sone
area of ten weeks the inplants were joined to the fina
restoration for splinting so that they could continue their
heal ing and the patient put into slowy increasing function.
| want to point out also that there is insurance
to think about. W have to look at all of the things that
we are doing in inplantol ogy and nake sure that as the
i nsurance industry starts to cone into the dental industry
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nore and nore that we have cost effective and tinme effective
procedures that can help our patients, and bl ades rank
extrenely high anong such procedures in every study that has
been done, including one just nmade public by the Amrerican
Acadeny of Inplant |Industry Research Foundation at its
Sept enber neeting, in Atlanta, Georgia.

| put to you that Branenmart did not invent the
screw type inplant. He showed the profession a system of
use for this type of inplant that would work, and it does
work. | did not invent the blade inplant and I have devoted
ny life to seeing that the design of these inplants is
proper. | believe | have been quite successful and that,
and setting up a systemthat shows how to use them You
cannot mx the systens. You cannot say that what applies to
one applies to another. And 95%to 98%of all orthopedic
inplants are fibro-osseointegrated. The nyth that that is a
detrinent rather than the truth, which is that it is an
extrenme benefit, has to be dispelled once and for all.

| urge that we | ook at the science that is behind
this and behind all of the inplants that you have been
hearing about today. | firmy support root-forminplants
for reclassification. | firmy support blade inplants for
recl assification.

| want you to know that for the |ast 18 years
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have taken not one penny out of Gatronics. | wote off 1.5
mllion dollars in salary that | nmade during that tine and
put it into research. | have six children, eleven
grandchildren. | ama clinician. | have taken care and
raised all of ny famly through practicing dentistry and I
have done many thousands of inplants of the types that we
are discussing. Thank you very nuch.

DR GENGO  Thank you, Dr. Wiss. Any comments or
questions fromthe Panel ?

DR STEPHENS: | have one.

DR GENGO  Yes?

DR STEPHENS: Do you think that the surgica
technique for this procedure is nore technique sensitive to
the operator than for root-forminplants?

DR VWEISS: Dol think that the surgical technique
for inserting the blade is nore or | ess techni que sensitive?
DR STEPHENS: More techni que sensitive.

DR VEISS: That remnds ne of a fellow that went
into a bar, and the bartender said do you want scotch or rye
and he said yup. | will tell you why | say that. In
certain cases yes, and in certain cases no. In the
standard, basic, routine case where you use an inplant with
a few natural co-abutnents for a snall fixed bridge rather
than a partial, | believe that putting in that inplant is
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sinpler than putting in root-forns in that kind of an area.
VW al so have to nention what we are tal king about. For root
fornms you have to take nodels; you have to nmake tenpl at es;
you have to decide where it will be and you can't always put
the inplant where the best bone is because of prosthodontic
consi derations, which do not exist for blade inplants
because of the snaller abutnent neasurenents.

So, yes, there are tinmes when putting in a bl ade
inplant is nore sensitive. There are times when it is |less
sensitive to do so, on a case by case basis.

DR CGENCO Further comrents, questions? Yes,
John?

DR BRUNSKI: Dr. Wiss, you nentioned in the
literature and history of the blade that they can work wth
the osseointegrated type of interface, as well as the fibro-
osseous type of interface. Do you have any idea, in the
studies that you are quoting, what percentage was one type
ver sus anot her ?

DR VWEISS. The studies for the two-stage bl ade
i npl ant were conducted by Fritz, | believe, as part of the
primate study, in Atlanta, where Prof. Lemmons and ot hers
were invol ved, where they took a Branenart-shaped i npl ant,
or an exact copy of it, calculated the exact interface area
of the inplant and then G atronics was asked to nake a bl ade

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

80

inplant that had the exact interface area so that variable
would be elimnated. The inplants were placed, and in every
pl ace where they were neasuring the osseointegration |evel,
the bl ade type inplant had a hi gher percentage of
osseoi ntegration, and all of that information was published
in the AADR abstracts prior to sone of the neetings. Are
you famliar with that study? | amsure you are.

DR BRUNSKI: Yes, | am Yes, | guess what | was
asking though was in terns of the clinical history of
bl ades. Are you saying that if it is a single-stage kind of
a treatnment one should assune that it is fibro-
0Sseoi nt egr at ed?

DR VEISS: h, yes. Yes, | think that we have
| earned how to purposely cause fibro-osseous integration by
havi ng sone early m cro-novenent on the inplant when we put
it into hypofunction, not afunctional, not full functiona
but hypofunction for the short period of tine before the
final prosthesis is seated. W think that that is what
causes it, that mcro-novenent, and we want it and we want
to control it, and we think we have been able to do that.

DR GENOO  Further comments, questions? |If not,
t hank you very nmuch, Dr. Wéiss.

DR VESS: Thank you all very nuch

DR GENCO The next presentation is by Dr. Irene
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Herrmann from Nobel Bi ocare.
Presentation by Dr. Irene Herrmann

DR HERRVANN M/ nane is Irene Herrmann, and |

represent Nobel Biocare with the Branemart system | ama
dentist. | have been in charge of clinical research at
Nobel Biocare for eleven years. | also have a past with the

phar maceutical industry.

(Slide)

Let me first start with bringi ng down
reclassification of dental inplants to three subgroups that
we have to consider when we start to discuss results. It is
the inplant itself, with naterial, design and surface.

Then, of course, it is the patient, the site where you are
pl acing the inplant, the prosthesis and the surgical

techni que. Last but not least, it is the study, the

i ndication you are | ooking at; the control or success
criteria you are using and the statistical evaluation.

VW did research in Medline and we al so used our
internal reports if the studies were conducted according to
t he European standard, EN 540, with the final report. W
| ooked at pernanent titaniuminplants, and divided themin
subgroups | i ke nmachi ne-surfaced and Branenmart which only
cones in a screw design, and we al so subgrouped the ot her

ones which we could find through the Medline search. We
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al so | ooked into sonething called tenporary inplants, or
ot her inplant design or non-titaniuminplant design, and we
subgr ouped them as nuch as we coul d.

Ve then classified according to the docunentation
that we could find: one, if they had it for all types of
indications, partial if they had it for sone types of
indication or if they were not available to bring down in
subgroups; limted if not all, or if not the magjority of the
patients were followed for the entire study if we are
tal king about long term and mssing if we couldn't find
anything; and negative if we found the information but it
was negati ve.

According to this list, we definitely think we
have good docunentati on on the screw shaped titani um nachi ne
surface Branenart.

(Slide)

Let's look at the inplant. |f we tal k about
material we have to renenber that we are tal ki ng about
bi oconpatible naterial. The design that is well-docunented
is the screw shaped design. Wen we tal k about surface,
what we want to achieve is osseointegration. You can
achi eve osseointegration, and through the clinical studies
you have proof on a long-termbasis or on a short-term
basis. O course, you should not rule out inplants that
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only have short-termdocunentation if they are used for
tenporary use. But if you want to use themfor pernanent
use, of course, you shoul d demand | ong-term docunentati on

(Slide)

Then, again, we have to |l ook at the patient. The
site where you are placing your inplant -- we have difficult
sites which have been referred to earlier, where the bone
quality is poor; the anount of bone is limted. Then we
have the easy sites, which is the anterior nmandi bl e, where
the first studies were done, where you get high success
rates very easily.

Then, of course, we have to consider what you are
placing on top of the inplant. If it is a one-unit
prosthesis the demands are not as great as if it is
mul tiple, which people before ne have spoken about.

O course, the surgical technique, if we have the
t wo- st age techni que, which is the nost common technique with
the Branenart system or if we have the one-stage del ayed
| oadi ng or imredi ate | oadi ng, and maybe we shoul d al so add
the three-stage where we are using grafts as well.

(Slide)

So, we tried to break this down a little bit, and
this is what we did for the Branenart system First we have
the surgical treatnent and aspects. |f we have short-term
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docunent ati on on the one-stage procedure, then we can rely
on the | ong-termdocunentati on based on the two-stage
procedure if we achi eve osseointegration and if we do proper
clinical trials so we really conpare, and now we are talking
about controlled clinical studies. If we then go down to
the prosthetic treatnment, we have docunented, published
studies on total edentulismfor bridge construction in the
maxillae as well as in the nandibles. For all the
dentures, both the naxillae and nmandi bl es, we have the new
inmpl ant which is placed in the zygona, where it is only for
the maxilla for obvious reasons. W have partially
edent ul ous bridge constructions. W have results from
posterior maxilla and posterior nmandi bl e and, of course, we
have single-tooth replacenent for the naxillae and
mandi bl es, all show ng hi gh success rates.

You can al so use the inplant for orthodontic
reasons and tenporary inplants, which is not so well
docunented as yet.

(Slide)

But let's continue and di scuss the type of study
because | think it is here that we have the proof or we
don't have the proof. It is easy to show a 99% success rate
if you don't conduct the study according to standards, or if
you don't conduct studies according to what the
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phar maceutical industry has shown to be effective. So, you
have to deci de what indication you are looking into. |f you
include all types of indications and mx difficult and easy
indications, you will find it very difficult to read the
results.

The indications could al so be divided i nto conmon
indications and rare indications. You cannot demand as mnuch
results if you have a rare indication. You can't denand
havi ng studies with 500 inplants if there are only 100
patients who need repl acenent for that site. You have to
divide indications into tenporary use or pernanent use.

Wen we tal k about control or success criteria or
studies, it is at the endpoint. It is inportant that you
check your inplants at the endpoint and not start
calculating the date fromwhen it is inserted in the
patient. This goes back to when you start to do the
statistical evaluation, cunulative success rates are
extrenely good, especially if you use the |life table nodel,
but you have to tell how nmany of the inplants were actually
followed for the entire study period because the life table
is designed to give you very good prognostic results even if
not all inplants are not followed, and that is the
di fference between a controlled study where you have an
endpoi nt where you are checking your results.
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You al so have descriptive statistics. That is,
for instance, sinple percentages where you only take fail ed
versus inserted inplants. O course, if you do a controlled
study, you can start to tal k about significance tests, and
there we have the real clue if the inplant systemis
significantly better or not.

(Slide)

VW looked a little bit at some of the research we
have done, and we listed it. First of all, we have the
author and the title of the study, and this is for
edent ul ous nandi bl es. Then we have the purpose of the
study, which | think is extrenely inportant. Not al
studi es were done to prove safety and efficacy for an
authority. They were done to show how an inpl ant system
works in ny hands in ny clinic.

W al so want to know t he nunber of inplants and
patients, both at the start at the study but, just as
inmportant, at the end of the study. W want to know the
time of followup and withdranwals. W want to know the
survival rate, and if we tal k about cumul ative survival
rates we also want to know that at |east 75%of the patients
were actually followed for that period for which we claim
t hat we have docunented. O course, we want to have studies
repeat ed by i ndependent peopl e.
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(Slide)

VW can do the sane for edentul ous posterior
maxi |l ae. Wien we nmade the list, we went through it and if
we found two studies that did support the safety and
efficacy for that indication, we did not list all of them
and, as you can see here, we have very success rates for
this indication.

(Slide)

VW can nove on to the so-called zygoma inpl ants.
Here we have only an internal report according to standard
EM 540. W know t he purpose of the study. W know the
nunber of inplants, the time of foll owup and withdrawal .
And, the survival rate is very high for this but limted.
Not all patients have been through the final follow up
Their tinme period has not been five years since all of the
patients were treated. W do, of course, have failure and
success criteria defined, and we have an endpoi nt foll ow up.

(Slide)

Finally, if we | ook at when inplants are used for
tenporary periods, it is when you are using themfor
ort hodonti ¢ anchorage, and we could divide that into two
subgroups. e is if you place the inplant in the dental
ridge and use it tenporarily as an orthodontic anchorage,
whi ch has been published a lot, of we can | ook at the new
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kind of treatnment where you place the inplant in the pal ate,
inadifferent type of bone, where we have limted
docunentation so far but we are still using the sane type of
i npl ant, the sane design, the sanme surface, and then we are
only claimng it for short periods. So, here we believe

that you only need short period follow up.

(Slide)

So, inclosing this presentation, | definitely
recommend class Il for all screwshaped inplants in
titanium | also recommend class Il for tenporary or zygona

inpl ants, tenporary inplants because they are only used for
short termand that is why they should only need short-term
docunentation. Zygoma inplants, due to the patient benefit,
even if the results there are limted, they are very
prom si ng.

Thank you very much for giving nme the opportunity
to talk here.

DR GENGO  Thank you, Dr. Herrmann. Any
questions or commrents fromthe Panel ? Wuld you just go
over the zygonma inplant again? Sonething |ike 50 cases or
84 inplants, sonmething |like that?

DR HERRVMANN  Yes. Could you put on the zygona
slide again, please? W have 50 patients, 89 inplants, and
43 of the inplants have had their endpoint followup after 3
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years. Sone of them 20, have been eval uated after 5 years
and the cunul ative success rate at 5 years is 94.4% and
that is, as | said before, a good prognosis since we are
usi ng the sane design, the sane material and the sane
sur f ace.

DR CGENCO Have you entered into any speci al
training for the surgeons or the prosthodontists?

DR HERRVMANN  For the zygoma we do have a speci al
training program both for surgeons and prosthodonti sts,
which are run by Prof. Branemart hinself.

DR CGENCO So, if they were classified, this
m ght be a condition.

DR HERRVANN  Yes, | think that mght be a
condition, that you woul d demand special training or
sonething like that. Thank you for asking ne that question
because | think that is also sonething | did not nention.

G course, if you have special training, or sonething, or if
you are claimng that you have an inplant that woul d work
better in a specific site, you have to | et people know that.

DR GENCO  Any other comments or questions?

(No response)

Thank you very mnuch.

DR HERRMANN  Thank you.

DR GENCO The next presentation is by Dr. Paul
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Arnstrong, fromlnnova Corporation. Dr. Arnstrong?
Presentation by M. M chael Kehoe

MR KEHCEE M nane is Mke Kehoe. | am President
of the Innova Corporation. | would just like to outline a
bit about the corporation structure and then | wll turn the
presentation over to Dr. Paul Arnmstrong with regard to our
clinical data, and Dr. Robert Pilliar, fromthe University
of Toronto, with regards to the physical characteristics of
the inplant.

(Slide)

| nnova Technol ogy is a public corporation, with
our corporate head office in Toronto, Canada. W have
facilities in San Francisco and Sydney, Australia. W have
met the regulatory requirenents for the Endopore systemin
Japan, Taiwan, Australia, New Zeal and and Canada. As well,
we have a 510(k) notification clearance in the U S., as well
as an approved IDE fromearly 1992. W have active research
prograns in other product areas.

(Slide)

Ainical history of the Endopore -- the Endopore
was devel oped in 1983, and after preclinical studies aninal
studies in 1986-87 we began inplanting humans in January,
1989. In 1992, we received approval for an investigational

devi ce exenption to conduct prospective clinical trials at
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three centers in the U S, and in 1994 we recei ved approval
by the Mnistry of Health in Canada and the Therapeutic
Admnistration in Australia. In 1995 we submtted all our
relevant data at that tine to FDA and received approval to
sell in February of 1995. In 1996, we received approval
fromthe Mnistry of Health and Wl fare in Japan based on
clinical studies.

To date, we have sold about 40,000 inplants
wor | dwi de since rel easing the product, and we have
conti nui ng prospective clinical trials in four countries, at
six centers, which now include over 400 patients and about
1100 inplants for mandi bul ar overdenture and partially
edentul ous indications. W have about 30 publications in
various peer-reviewed journals gl obally.

| would like to introduce Bob Pilliar, fromthe
Uni versity of Toronto, Drector of the Center of
Biomaterials, to speak to the physical characteristics of
the inplant.

Presentation by Dr. Robert M Pilliar

DR PILLIAR | amDr. Bob Pilliar, fromthe
University of Toronto. | amon the faculty of dentistry and
also |l amDrector of the Center for Bionaterials at the
Uni versity of Toronto.

(Slide)

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666

91




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

92

M/ interest in this inplant, the Endopore inplant,
cones fromny being a co-inventor of the device. 1In
accordance with that, | share in certain royalties which are
given to the university through normal university
agreenents. | also have an interest in terns of being a
sharehol der of this public conpany, and | amal so bei ng paid
for this day's visit down here, to Washi ngton

(Slide)

| want to tell you about the geonetry of this
devi ce. The Endopore inplant systemis nmade with a surface
region. First of all, it is a cylindrical shaped system
It would fall into the grid of construction that | have seen
this nmorning -- it would fall into the porous netallic-
coated cylinder category, a two-stage inplant procedure.

The inplant itself has a slightly tapered cylindrical
geonetry, and it has a porous surface zone which is roughly
300 mcrons in thickness, which allow bone ingrowh to
occur intoit. So, again, it falls into that category of
inmplants fixed by bone ingrowth into these porous zones.

The porosity itself represents roughly 35 vol une
percent of that surface zone. The inplant, as you see,
conmes in three lengths, 7 mm 9 mmand 12 mnmlengths. Not
included here is the fact that the inplant itself has a hex
portion of the abutment which is conpatible with industry
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practice at this tine.

(Slide)

This is a slide which depicts this inplant system
You see here the cylindrical shape, the slight taper and
this porous surface zone.

(Slide)

The porous surface region represents a zone which
is integrally bonded to the underlying solid, dense portion
of the inplant. That porous surface region is forned by
sintering beads or particles, powder particles in that
surface region. The sintering operation itself results in
this integrally bonded surface zone which has this required,
or desired, porosity for bone ingrowh to occur intoit. As
| have indicated earlier, that surface zone represents
roughly 35 vol une percent porosity.

(Slide)

| think it is inportant to describe to you what
exactly the sintering process is. It is a process by which
you take these particles and go through a solid state
di ffusi on process, which causes the particles to
consol idate, to becone one both with thenselves and with the
solid core placed over it. So, we end up, after the
sintering treatment, with a one-piece unit but it has on the
surface openi ngs which are intended for bone ingrowh. So,
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it is a process by which we can create this required
geonetry of a structure which is able to bear the | oads
applied to it, but which al so has these openings that bone
can grow into. You could say that it is an alternative
nmeans of formng surface holes or surface openings into the
device. And that is what it is, and you nust appreciate
that what we have here is this integral conponent, this
structure that has this porous surface zone associated with
it.

Wth that, | amgoing to pass over the podiumto
Dr. Paul Arnstrong.

Presentation by Dr. Paul Arnstrong

DR ARVWVBTRONG M nane is Paul Arnstrong. |nnova
has paid ny expenses here today, and since Innova is a
public conmpany | do own sone stock in the conpany.

(Slide)

| am an Associate Professor of Ainical Dentistry
at the University of Kentucky, in Lexington, and have a
private practice limted to periodontics and the inplant
dentistry. | amalso a clinical investigator for the Innova
Endopore Corporation. | have placed in excess of 5000
inpl ants over the last 19 years. M/ success rate has been
conparable to or slightly better than what has been reported

inthe literature. Since 1993 | have pl aced over 500
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Endopore inplants in all areas of the nouth.

| aminpressed with the excellent results that |
have obtained. dinical data denonstrates that the Endopore
systemis not only safe and effective for the patient, but
results are conparabl e or exceed those published in the
literature for the other inplant systens.

(Slide)

This slide was begun in January of 1989, at the
University of Toronto, and it shows the results of the
Uni versity of Toronto mandi bul ar overdenture popul ati on, 156
inplants were placed in 52 patients, with followup of 7
years in function and a success rate of 93.4%

Single-tooth inplants were al so placed at the
University of Toronto nmaxilla, 20 patients, 20 inplants.

The followup is one year in function, wth a success rate
of 100% The sanme protocol is used virtually in al
prospective trials, including the | DE study.

(Slide)

This study is being conducted at 3 U.S. centers
and has been ongoing since 1992. |In the IDE study for the
mandi bul ar overdenture popul ation 275 inplants were pl aced
in 92 patients, followed for 3 years in function with a
success rate of 94.2% In the partially edentul ous
popul ation, 420 inplants were placed in 179 patients, with 2
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years followup and a success rate of 96% The success
rates are equal to or better than what is reported in the
literature for the Branemart study.

(Slide)

This slide of the nandi bul ar overdenture studies
shows that the University of Toronto study, with 7 years
postop data and the IDE study with 3 years postop data have
al nost identical success rates.

(Slide)

Conpar abl e partially edentul ous success rates
between the two studies are shown in this slide, the
Uni versity of Toronto and | DE study.

(Slide)

This slide illustrates the success rates by
i npl ant location. As you can see, there is no appreciable
difference in the success rates, and all remain well wthin
the rate shown in the literature to be acceptabl e.

(Slide)

The nmean cumul ative bone |l oss at 4 years is |ess
than 1 mMm

(Slide)

The eval uation of the Endopore inplant resulted in
nornmal ranges seen in natural teeth for the parameters shown
on this slide.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

97

(Slide)

A summary of success rates results fromstudi es of
Endopore inplants for simlar followup are conparable to
Branemart's success rates. Please note the results fromthe
1987 and 1988 Branemart papers. The Panel considered these
papers in recomendi ng recl assification of the Branenart
inmplant in 1991. These results are simlar to the Endopore
results.

(Slide)

The physical characteristics and the surgical
pl acenent technique for the Endopore inplant are simlar to
many ot her endosseous inplants for the purpose of
recl assification.

(Slide)

Ainical data support reclassification of the
Endopore inplant systemto class Il. Special and genera
control s provide a reasonabl e assurance of safety and
effectiveness for a class Il designation.

| would like to strongly recomrend that the
cylindrical porous-coated inplants be reclassified into the
class Il category. Thank you.

DR GENGO Thank you, Dr. Arnstrong. Are there
any comments or questions fromthe Panel? Yes, Dr. Heffez?

DR HEFFEZ: | would just like to solicit your
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opinion on the classification that is provided. It refers
to the different inplants but it doesn't refer to any of the
abutments. Do you feel that a subclassification of

abut ments woul d be indicated as well?

DR ARVBTRONG You nean what the earlier speaker
spoke to or addressed as far as |eaving themout of class
I1?

DR HEFFEZ: No.

DR ARVBTRONG Wuld you restate your question?

DR HEFFEZ: Al right. This particular inplant,
for exanple, was classified using the classification as
proposed, as a porous, netallic-coated cylinder.

DR ARMSTRONG R ght.

DR HEFFEZ: But we don't have any listing of
abutnents that fit on each particular inplant. | would |ike
to solicit your opinion of whether you feel that we should
be classifying the different types of abutnents that are
avai | abl e as wel |.

DR ARVBTRONG \Vell, the abutnents that are for
these inplants are standard abutnents. They are conpati bl e.
| mean, any abutnent type is the same type as placed on the
Endopor e i npl ant.

DR HEFFEZ: | understand that, but ny question is
whet her you think those abutnments should be classified as an
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not be consi dered.

DR ARMBTRONG \Well, | really don't understand
because we do use straight and angl ed abutments on the
Endopor e i npl ants.

DR GENGO Maybe | can hel p. The FDA has asked
the Panel to | ook at abutnents per se for classification --

DR ARVBTRONG Right.

DR GENOO -- in a simlar manner to the
i npl ant s.

DR ARVWBTRONG | don't think these abutnents
should be in a special class. | amsorry.

DR CGENCO Dr. Arnstrong, in your experience or
do you have any data in your studies or the conpany's
studies with respect to treatnent of failing inplants, not
those that you have to take out but those that nay have
trenching or loss of tooth, 3 mmor 4 mm around the coronal
portion? There is quite a bit of interest, as you know, in
the periodontal comunity in treating these with
regenerative therapi es, what-have-you. Fromthe strictly
mechani cal point of view, one could argue that the snoother
the surface, nmaybe the greater the potential for
regeneration and here you have an inplant with these |arge
beads. Wat is your experience, or what is the data with
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respect to treatnment of these failing inplants?

DR ARVMBTRONG | think | can address that.
Nunber one, we don't see too rmuch of an ailing inplant, if
you will, in this particular inplant sinply because the
forces placed on the bone seemto nake the bone nore dense
in the coronal portion. But if we do have a problemof an
ailing inplant, and of the 500 inplants | have placed we
have had 2 inplants where the beads were exposed, 1 of them
whi ch was just due to poor oral hygiene; the other, the
crown was sinply too large. But to answer your question, |
have used the technique that has been descri bed by Ral ei gh
Meffort, Mark Zobl osky and Sasha Jovanovi ch where we can
reflect the flap and go in and renove the bead, because
there is a solid core titaniumalloy underneath the beads,
and then mcropolish can be used and detoxified with citric
acid. Again, of the 2 inplants, 1 of themis 6 nonths out
and the other one is about a year out and they have renai ned
heal t hy.

DR GENGO  Thank you. Jani ne?

DR JANCSKY: You reported on sone clinica
studi es and you used the outcone variabl e as success. Can
you please tell ne what the operational definition of
success was? Was it the sane in each of those clinical
studi es that you reported?
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DR ARWVSTRONG O the success rate?

DR JANCSKY: Yes. How were you defining success
is the question that | am aski ng.

DR ARVBTRONG  You define success as no nobility,
no pain, bone loss less than 1.2 mmin the first year and
two-tenths thereafter, and absence of pain.

DR JANCSKY: So all of those nust be present to
be considered a success?

DR ARMBTRONG | amsorry, would you say that
agai n?

DR JANCSKY: Must all of those be present for it
to be considered successful ?

DR ARWBTRONG  Yes.

DR JANCSKY: A followup question, the study that
you reported that was foll owed for one year, the success
rate was 100% if | renenber correctly.

DR ARMBTRONG Right.

DR JANCSKY: And the one that you reported for 5
years, it was approxi mately 93%

DR ARWBTRONG  Yes.

DR JANCSKY: (Qearly different popul ations, etc.
Wen are you finding the drop-offs? Are they occurring a
year and a half, two years, or is it all the way up to the
three years where you are seeing that drop in success rate?
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DR ARVBTRONG You are tal king about the failure?

DR JANCSKY: R ght, exactly.

DR ARMSTRONG M personal observation has been
that if you get into an ailing situation, it is going to
happen within the first year. 1In other words, if there is
occl usal overload or infection, that is going to happen in
the first year. Dd | answer your question?

DR JANCSKY: That is sonewhat confusing to ne
because in that one study you were reporting -- | don't know
if that was done in Kentucky, but you had 20 subjects and 20
inplants --

DR ARVBTRONG That was University of Toronto.

DR JANCSKY: That was one year follow up and 100%
success rate.

DR ARVWBTRONG Right, in that small popul ation.
| nean, that is just the way it was.

DR GENCO Any further comrents or questions from
t he Panel ?

(No response)

Thank you very nmuch, Dr. Arnstrong.

DR ARMSTRONG Thank you.

DR GENCO The last presentation this norning is
by M. Kermt Stott, from Sul zer/Cal citek.

Presentation by M. Kermt Stott
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MR STOIT: @ood norning. | amKermt Stott, Vice

Presi dent of Qperations and Regulatory Affairs, Sulzer/
Calcitek. | wll make brief introductory remarks prior to
our principal presentation by Dr. Bill \Wagner.

Since 1985, Sul zer/Cal citek has manuf act ured
endosseous i nplants, including HA-coated cylinders and
screws. These inplants have docunent ed successfu
performance, and are produced under strict and well-defined
manuf acturing controls. Because of Sulzer/Calcitek's
extensive work in the devel opment and refi nenment of HA-
coatings, our focus this norning will be on the
reasonabl eness to reclassify HA-coated dental inplants into
class 11

FDA | aw seeks to regul ate devices at the | onest
appropriate | evel, which was the reason for a device
classification systemw th varying controls. dass |11
devi ces were those which presented a significant |evel of
ri sk, and for which not enough was known about the device to
place it inclass | or Il. dass Il devices can have the
sane risk profile as a class Il device but nore is known
about them

| nt ensi ve product by product class Il approval s
were unnecessary for class Il devices because speci al
controls and general controls under FDA law wi || ensure
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class Il devices' safety and effectiveness. HA coated
endosseous inplants are class |11 devices, an argunent
justifiable years ago but not currently.

The risk associated with HAinplants is shown in
clinical trials and extensive clinical experience to be very
low. The design features of HA dental inplants are well -
known and wel | -understood. Inportantly, today w dely
avai |l abl e technol ogy permts control of HA conposition, when
in the past this could not be done.

Ve will present data today show ng that coatings
with certain physical characteristics do extrenely well. W
bel i eve that these physical paraneters plus testing
protocol s can be special controls that provide a reasonabl e

assurance of safety and effectiveness and, thus, a basis for

HA-coated dental inplants to be class Il devices.
Aassifying HA inplants into class Il is not novel.
Ot hopedi ¢ surgeons have been inplanting class Il HA-coated

hi ps for the past seven years.

Dr. Bill Wagner, Sulzer/Calcitek's Vice President
of Research and Devel opnent will present a brief overview of
our clinical results for HA endosseous inplants. W believe
the clinical success of HA-coated endosseous inplants
strongly favors reclassification. Thank you.

Presentation by Dr. Bil Wagner
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DR WAGNER Thank you, Kermt. Good norning.

As a result of Calcitek's market success with the
HA-coated integral inplants, starting in the md-1980s, nost
of the dental inplant nanufacturers quickly introduced HA
inplants of their own. Nearly all of these conpetitive
i npl ants were coated by pl asma-spray coating vendors who
of fered qui ck product devel oprnent time lines with mninal
investnent on the part of the dental inplant nanufacturers.
Soon, the marketplace was awash in inplants identically
| abel ed as HA

This rush to narket out-paced the devel opnent of
accurate characterization nethods that could ensure that
t hese products nmet sone mninmumaquality standard. Moreover
data fromclinical research did not exist to correlate HA-
coating characteristics with clinical success. Ten years
ago the general |evel of understanding of hydroxyl apatite
and simlar materials was by today's standards quite
primtive. It was generally believed that the coatings
of fered good bi oconpatibility and ot her advantages. The
things that weren't generally well understood, particularly
by manufacturers trying to rush to neet a perceived narket
opportunity, led to today's confusion about the safety and
ef fectiveness of HA coatings and HA-coated inpl ants.

H gh quality HA coatings are not easy to produce.
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Poor quality coatings, on the other hand, can be very easily
made, and right now neither |abeling nor visual inspection
can be used to distinguish between high and [ ow quality.
Good characterization techniques for HA essential for
product consistency, were until recently not wi dely
avai | able. However, with today's technol ogy one can readily
determne the quality of an HA coati ng.

Sul zer/ Cal ci t ek acknow edged the concerns voi ced
in the past about the quality of HA coatings. W have read
the journal articles and the letters that created this
concern in our industry. Once entrenched, fear cannot
easily be overcone, at tinmes even with a nountain of solid
information. The journal articles that raised the | evel of
concern are often unscientific, anecdotal clinical reports
of rapid HA-coating dissolution and easily spalled coatings.
Inportantly, nearly every ani mal study using HA coati ngs
that has been published offers little or no characterization
of the coating, and this nmakes up a large part of the
alarmng literature. HA has been branded as probl ematic by
such inprecise literature.

(Slide)

This chart shows the results of an anal ysis
perforned at New York University of recent |ots of various
commercially avail able HA-coated dental inplants. Even a
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with HA coati ngs.

The problemis not safety or effectiveness, but
that each of these coatings is being | abel ed and eval uat ed
as if they were the sane. A coating with only 38%
crystalline HA content has absolutely no bearing on
Calcitek's HA coatings with substantially higher HA | evel s.
The scientific literature clearly equates high crystalline
HA content with stability.

(Slide)

(ne way to represent our inplant success is by
reviewing the data generated by our internal quality system
Thi s graph shows the cumul ati ve nunber of Sulzer/Calcitek's
dental inplants sold over a nine-year period, from 1988
through 1996. It also shows the total nunber of reported
inmplant failures during the sane tine period. This chart
shows total inplant failures reported, irrespective of the
cause of failure and including failures occurring pre- and
post-restoration. Ganted, this |likely does not capture
every failed inplant, but we have a liberal return and
product repl acenent policy that gives our custoners a strong
incentive to report failures. In total, over this nine-year
period, only 0.4%of the inplants we sold were reported as
failures. This is a powerful denonstration of the
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significance of a high quality HA coati ng.

Calcitek's interimprospective clinical trial
data, providing a nore scientific assessnent, reports
outstandi ng results for our HA-coated inplants.

(Slide)

These data conme fromChio State University, one
site in our ongoing multicenter study on these inplants.

A ven the short notice of this neeting, we didn't have
enough tinme to update and present all of our sites,
sonething we plan to do in tinme for the next Panel neeting.

These data represent 117 patients, consecutively
enrol | ed between February of 1991 and May of 1993, who
received and had restored a total of 416 calcitite HA- coated
cylinder inplants. As of August of this year, the nean
followup is 4.1 years. O the 416 inplants placed in this
study, only 17 have been renoved froma total of 6 patients.
Based on a life table analysis, the cunmul ati ve success rate
has been 99% at 3 years and 92%at 5 years.

Sul zer/ Cal citek' s experience with HA-coat ed
i npl ants has not been one of coating-related conplications.
Significantly I believe, our experience has been one of
consi stent coating quality, careful process control and
t horough coating characterization. The tools we use to
achieve high quality HA coatings are readily available to
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all in the industry.

X-ray defraction is the nost powerful analytica
t echni que used to characterize HA coatings. VW published
our own x-ray nethod for all to review and use in order to
i nprove the standard | evel of HA quality industry-w de.

Qurs is not the only nmethod avail abl e to nmanufacturers, nor
is it necessary for conpanies to invest in their own Xx-ray
defraction hardware. Commercially available anal ytica
services can al so be accessed.

In short, there is no acceptabl e excuse for anyone
to continue producing a substandard HA coating, or to offer
that coating without full disclosure of its contents.

That bei ng said, how shoul d FDA regul ate HA
coatings? Are they still nysterious and do they pose enough
increnental risk to warrant a class Il classification? W
think not. Mreover, FDA itself has already decided in the
case of HA-coated hip prostheses that class Il is nost
appropriate. For exanple, our sister conpany, Sulzer
Ot hopedi cs, received 510(k) clearance earlier this year on
an HA-coated hip stem This product has the sane calcitite
HA coating that we have been applying to dental inplants for
over ten years. Sulzer Othopedics clinical trials
denonstrated that the HA-coated inplant performed as well or
better than the uncoated version of the sanme devi ce.
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FDA' s decision to classify this particular hip
stemas class Il did not set any precedent. In fact, FDA
has been regul ati ng HA-coated hip prostheses as class Il for
seven years.

(Slide)

This list shows about 50 HA-coated hip prosthetic
devi ces cleared by 510(k) between Decenber, 1990 and My,
1997. It would be unreasonable to argue that HA- coated
dental inplants pose a greater risk to patients than HA-
coated prostheses. The norbidity associated with failed hip
prost heses and the trauna patients nust endure to have them
repl aced cannot be conpared with that of dental inplants.
FDA has al ready deci ded that HA-coated orthopedic inplants
can be regulated as class Il devices. How then can one
justify the position that HA-coated dental inplants require
nore regulatory control than these articul ar, weight-bearing
pr ost heses?

(Side)

Qur recomrendation to this Panel and to the FDA is
that with special controls HA-coated dental inplants be
reclassified to class 11

V¢ recommend that FDA inpose special controls that
requi re manufacturers neet certain mninumcoating quality
specifications that focus on keeping the crystalline HA
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content above 70% and the adhesion strength of the coating
to the inplant body above 5000 p.s.i. In the interest of
tine | won't go into depth on the specific val ues, but
clinical trials have shown that devices that neet these
speci fications are successful.

V¢ al so recommend that HA coatings that do not
neet these specifications remain in class Ill, and require
clinical data for narketing approval because not enough is
known about such coatings. Mnufacturers have access to the
tools needed to conply with these special controls, and the
FDA O fice of Conpliance has the ability to i nspect and
audit manufacturers to ensure that these special controls
are effective and are foll owed.

| thank you for giving us an opportunity today to
present this information. W |look forward to the next Panel
nmeeting where we will give you nore details, and | et our
clinical study investigators and sone academ c experts
address you directly to further support our recomrendati ons.
Thank you.

DR CGENCO Thank you, Dr. Wagner. Any conmments
or questions fromthe Panel ?

DR REKON | would like to ask a fol |l ow up
question, the same one actually that Jani ne asked. Wen do
you see the failures? The one study you showed suggest ed
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that you are seeing failures in three or four years. Qher
studi es suggested that maybe they occur in the first year.
What is your inpression of when failures occur?

DR WAGNER | think that | agree with the
previous speaker that, in general, nost inplant failures
occur during the first year after they are placed. Now,
typical life table anal yses, however, do show a gradua
drop-of f in cumul ati ve success rates over |ong periods of
tine.

DR REKOWN Due to a different nechani smover
tine?

DR WAGNER | don't think | amqualified to
address that specific question, but | think that it is well
accepted at this point that nmost of the failures that occur
in clinical studies of this type tend to occur early, and
they tend to be focused on a very snmall nunber of patients.
V¢ see that nost of the inplant failures do cone fromone or
two, or a snmall nunber of patients who have a particul ar
pr obl em

DR REKOW Thank you.

DR JANCSKY: Just to continue along that Iine for
a second, because | notice that your data seem sonmewhat
different fromwhat you are saying and al so fromwhat |
heard previously, if | look at your time to event analyses,
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it looks like failures aren't happening till year three. |Is
that true? AmI| msinterpreti ng what you presented?

DR WAGNER That particul ar graph showed so, yes.
| would like to caution the Panel, however, that this is one
sitein a milticenter study and we will provide you with
nore information on all of the sites in tinme for the January
neet i ng.

DR CGENCO It seens that if you have a failure
rate of 5%or 10% conparable to non-coated inplants, then
this question of what advantages there are to the coating
cones up. Secondly, are there any di sadvant ages,
particularly with reference to the point nade before, that
is, treatnment of the ailing inplant, that is ailing for
peri-inplantitis? So, do you have any information with
respect to those two issues? Wat is the advantage and what
are the di sadvantages of having the coating?

DR WAGNER First of all, Sulzer/Calcitek also
manuf act ures and markets non- HA-coated dental inplants,

i ncl udi ng nmachi ned and textured and TPS coatings. For us,
the availability of an HA coating is really one of choi ce,
one of preference on the part of the clinicians. | am not
here today to argue a superiority claimor particul ar
advantage for HA coatings. Wat | amhere to advocate is
that the data show that high quality HA coatings can be used
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safely and effectively, and there clearly is a | arge nunber
of clinicians who have a preference for these inplants.

DR CGENCO Wth respect to the treatnent of the
failures, again, the point is that if you have a snooth
surface it mght possibly be better to get regeneration or
resolution of peri-inplantitis as conpared to a roughened
surface that is exposed to the oral cavity. Do you have any
data with respect to that?

DR WAGNER The only thing I would offer woul d be
to refer the Panel to the well-known works of Dr. Meffort
and Zabl osky on the treatnent of ailing HA-coated inplants.
The treatnent regi nens that they have been using and
advocating for a nunber of years now appear to be very
successful but, other than that, | don't have anything new
to offer to you today.

DR CGENCO  Thank you.

DR WAGNER Thank you.

DR DRUMWOND.  You made several comments on
crystallinity. Do you have studies relating to solubility
of crystallinity?

DR WAGNER Yes, we do have in vitro solubility
data, which is in the process right now of being published.

DR DRUWOND: Wy did you pick 70?

DR WAGNER W picked 70 because that is the
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crystalline HA content at which we can offer you clinical
data. That reflects Calcitek's successful clinical
experi ence.

DR DRUWOND: Do you have studies relating to,
say, 50%crystallinity to 70%crystallinity?

DR WAGNER In terns of what?

DR DRUWOND:  Success.

DR WAGNER dinical success? No, | amunaware
of prospective clinical trials that correlate those things.

DR DRUWOND: On your hip inplant, is that
entirely coated with HA or just selected areas coated with
HA?

DR WAGNER Mbst, if not all HA-coated hip
prost heses are coated on the acetabul ar cup and al so at the
api cal end of the inplant, not over the entire hip stem but
at the top.

DR DRUWOND: Do you want to correlate an inpl ant
that is 100%coated with an inplant that is only partially
coat ed?

DR WAGNER | have no information to offer you on
t hat .

DR GENCO Further comments or questions? |f
not, thank you very nuch, Dr. \agner.

DR WAGNER Thank you.
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DR CGENCO Now Panel a Scott has sone
announcerent s.

M5. SOOTT: Just before we break for |unch,
would like to remnd the Panel nenbers and consultants to
check your calendars for a January neeting date. A so, |
would like to let you know that there is a reserved section
in the hotel restaurant for the Panel.

DR GENCO  Thank you very much. Wat we will do
then is break for lunch and please return at one o' cl ock.
M. Don Kennard, fromSteri-Gss, will nmake a presentation at
1: 00 pronptly. Thank you.

(Wrereupon, at 11:55 a.m, the proceedi ngs were

recessed, to be resuned at 1: 00 p.m)
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AFTERNOON SESS| ON

DR CGENCO W have an announcenent by Panel a
Scott first.

M5. SCOIT: Just one quick itemthat | need to
read into the record. The date of the conflict of interest
statenent is relevant to Novenber 4th and 5th, 1997

DR CGENCO Thank you. W wll start this
afternoon wth M. Don Kennard, from Steri-Gss.

Presentation by M. Don Kennard

MR KENNARD: (ood afternoon. As a point of
introduction, I amthe Vice President of Research and
Devel opnent for Steri-Gss. M responsibilities include
research and devel opnent, regulatory affairs, clinica
studies and quality assurance. | have over two decades of
experience in these disciplines with drug, device and
bi ol ogi ¢ products, and six years of experience with
endosseous dental inplants.

Panel nenbers and staff have the chall enge of
determning the final classification of endosseous dent al
inmplants. The possibility that sonme or all forns of
endosseous dental inplants nay require prenarket approval
subm ssions and nmaybe renoval fromavailability is one of
the potential outcomes of these proceedings. This occurs at

a tine when endosseous dental inplants have a long history
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of safety and efficacy in the United States under regul atory
control at the 510(k) level. The extent of that history

i ncl udes over 440 510(k) subm ssions found to be acceptabl e
for clearance to narket, involving 98 different sponsors
from 1977 through 1996. In addition, the U S public has
had experience, extensive exposure and acceptance of
endosseous dental inplant therapy.

Based on a 1995 United States usage survey of
endosseous dental inplants by Medical Data International and
the Anerican Dental Association's 1991 special version
survey of dental practice, it is estimated that over one
mllion patients have been treated w th endosseous denta
i mpl ant therapy from 1985 through 1995. This wold represent
over three mllion inplants being pl aced.

Additionally, the current annual nunber of
patients benefiting fromendosseous dental inplant therapy
is over 150,000 patients, again, representing close to
500, 000 i npl ants a year.

The w despread acceptance and usage of endosseous
dental inplants denonstrates the accepted utility, benefit,
safety and efficacy of this therapy by the dental profession
and the United States public. It further underscores the
adequacy of the 510(k) route for regul atory approval and
controls currently in place.
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Panel menbers and staff, you face a uni que
chal l enge. The adequacy of the current controls has been
wel | established over the | ast two decades. However, you
need the scientific data that define the levels of safety
and efficacy for each of the categorized types of endosseous
dental inplants in order to justify the continued use of the
exi sting controls. The manufacturers can provide that
information but additional time is required.

Steri-G0ss received our notification that we woul d
be able to provide data to the Panel on Septenber 10 of this
year, and the data woul d be needed to be presented to the
Panel by Cctober 8 for this Novenber 4 neeting, an
i nadequate period of tine to assenble all of the rel evant
data, and an inadequate period of time for the Panel to
digest that data by this neeting. | amencouraged that we
w || have another neeting in January.

In order to begin the process, Steri-Gss provided
the Panel with a full bibliography of journal articles that
address the Steri-Q0ss product line. This information is
extensive, over 130 journal citations regarding the
scientific inquiry and clinical studies of Steri-Gss
products. This infornation neets the FDA requirenents of
avail abl e public evidence and valid scientific evidence.

It, however, is only one subset of the avail abl e dat a.
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Before, and since the | ast substantive Panel
nmeeting regarding reclassification, on Cctober, 1991,
manuf act urers have been conducting wel | - desi gned and
controlled clinical trials. Some of these studies are
ongoing. This is the data that needs to be reviewed by the
Panel to make informed judgnments regarding the safety and
efficacy of the products. As this data collection was
designed to denonstrate safety and efficacy, it represents
the only data set that can truly determne safety and
efficacy. However, many of these studies are ongoing and
data summaries and statistical anal yses have yet to be
conpl eted and be ready for subm ssion.

This is the type of data that the Panel's peers at
the American Dental Association Scientific Council reviewin
order to grant acceptance into the ADA' s acceptance program
That program has found the foll ow ng product types to neet
their requirenents: titaniumthreaded ED's, hydroxyl apatite-
coated threaded EDI's, hydroxyl apatite-coated cylindrica
ED s, titanium pl asma-sprayed coated cylindrical ED's, and
bl ade i npl ant s.

Further, the Anerican Dental Association
requi renents for acceptance are the nost rigorously
established requirenents in the world. Additionally, in
1993, Dr. John Stanford, President of the ADA Council on
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Dental Materials, stated, quote, fromthe anmount of clinica
evi dence presented to the council thus far, the long-term
clinical success of osseointegration appears to have been
denonstrat ed, unquot e.

Thus, we encourage FDA staff and the Panel to
allow sufficient tine to provide the manufacturers with the
ability to prepare, analyze and submt to the Panel the sane
breadth and depth of information submtted to the ADA
council, such that a fully informed judgnent can be rendered
recl assification.

The Panel nenbers and FDA staff are additionally
faced with the challenge at a tine when FDA has been granted
br oadened powers of surveillance and enforcenent under the
new quality systemrequirenments. These new requirenents add
further levels of protection to the public under the
establ i shed general controls of the 510(k) route to market.
Additionally, FDA has recently proposed new approaches to
the 510(k) approval process, entitled, the new 510(k)
paradigm wth the express intention to conserve FDA s
review resources. As the Agency searches to inprove
responsi veness to the public while protecting the health of
the public, it woul d appear counterproductive to require
| engt hy and ti nme-consum ng, expensive review of PVAs by the
Agency when the products have been adequately controlled

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666

121




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

122

t hrough the 510(k) process over two decades.

Thus, | urge you to provide the necessary tinme to
manuf acturers to assenbl e, anal yze and submt their ongoi ng
clinical studies and their past submssions to the ADA such
that the conpelling data that was presented to Dr. Stanford
will also be nade available to you for deliberation.

Additionally, given the |ong-term comerci al
hi story of the products and the Agency's need to maxi mze
resources, we woul d request you nake your judgnments as broad
as possible to include as nmany categories of products as
possible, and to allow staff the opportunity to nmake
i nformed assessnents in the future. Thank you.

DR CGENCO Thank you. Any commrents or questions
fromthe Panel ?

DR HEFFEZ: | would like to ask you two
questions. e is, could you tell us your experience
specifically with your blade inplant?

MR KENNARD: W have not conducted ongoi ng
clinical studies with our blade inplant. W have one paper
presented by Jack Hahn, back in 1987. It was a case study
of 20 patients that had bl ade inplant therapy. W have not
done prospective trials on that. But | amvery famliar
with Dr. Kapur's work on the Oratronics product, and that is
substantive information. [If this Panel does not have that
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information, the Panel should be nade aware of that. It
part of the DI MA petition.

DR HEFFEZ: M second question woul d be that |
would like to solicit your opinion as far as abutnents,
whet her you feel abutnments are diverse enough that they
shoul d require a separate subcl assification

MR KENNARD: Well, | think you have to start with
material type. GCeramc abutnents may be different than
titaniumabutnments. Then | think you have to work your
classification through the naterial type and then
applications that could reflect geonetry, degrees of
angul ation etc. That should | ead you to a path of
classification that woul d be appropriate.

DR HEFFEZ: So, your statenment woul d be yes,
there shoul d be a separate classification for abutnents?

MR KENNARD: | think there should be a separate
consideration; | don't knowif it should be a separate
classification. | think the FDA has the vehicle within
their guideline docunents to provide the instruction and
direction to manufacturers to ensure that adequate clinical
trials with exotic materials, or unique angul ations, or
uni que designs of abutnents are presented, such that the
manuf acturers will present the appropriate data before the
product is cleared to market.
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DR GENCO  Further comments, questions?

(No response)

Thank you very much, M. Kennard. Next we will
have David Cochran, from Straumann USA

Presentation by M. Bill Ryan

MR RYAN Before | introduce Dr. Cochran, | would
like to introduce nyself. M name is Bill Ryan. | amthe
Presi dent of Straumann USA, the U S subsidiary of Institute
Straumann. | amgoing to talk a little bit about the
conpany and then introduce Dr. Cochran.

(Slides)

You will notice that you have a package, and our
first slide on the package is now our third slide in the
presentation. Everything el se you have in the package is
exactly as is.

Institute Straumann, the parent conpany of the
Straumann conpany and seller of the ITI dental inplant
system was founded in 1954 and introduced its first
orthopedi c and naxillofacial inplants in 1961, and noved
into the dental inplant field in 1974.

(Slides)

The conpany is selling the ITI dental inplant
system W are one of the worldw de | eaders, for sure. W

bel i eve we are the second | argest dental inplant conpany in
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the world. W& have over 20 years of clinical experience,
history and research. 1In fact, that is what Dr. Cochran
w Il focus on during his part of the presentation. W have
sold substantially nore than a mllion inplants over this
20-plus year period. One denonstration of that is that we
have sol d over 200,000 in the | ast year.

| would like then to introduce Dr. David Cochran
Chai rman of Periodontics at the University of Texas at San
Antonio, who is a Board-certified periodontist. He is a
Ph.D. in biochemstry. Wthout further ado, Dr. Cochran.

Presentation by Dr. David Cochran

DR COCHRAN Thank you, M. Ryan. As he
mentioned, | would |like to talk about sone of the work that
we have been involved in. W have been involved in both
basic and clinical research with the ITI dental inplant
system and the Straumann Conpany has supported this work.
They have al so supported ny trip here today, and | have done
teaching semnars for that conpany as well.

| would like to also nention that | use the ITI
dental inplant systemin ny clinical practice, and | teach
this to the students in San Antonio at the dental school.

| would like to thank Dr. Genco and the rest of
the Panel, and the FDA nenbers here today for this

opportunity to present sone information about the I Tl dental
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i npl ant system

(Slide)

The I Tl inplant system as Bill nentioned, has
been in clinical use for over 20 years now, since 1974, and
has had extensive docunentation with over 200 peer-revi ewed
publications. Wat this history and this docunentation
presents is that this systemis a very safe, predictable and
effective way to replace mssing teeth.

(Slide)

Features of this inplant systemare that it has a
si ngl e-stage design, and on the nonencl ature that we have
listened to this nmorning, this is referred to as a non-
subner ged approach. Wen we tal k about the single-stage or
non- subnerged, we nmean that at the tine of inplant placenent
the inplant extends through not only the bone tissue but
al so through the soft tissues in the oral cavity. The
features include both solid and hol | ow i npl ant desi gns, and
it is nade of commercially pure titaniumor CP titanium
This is grade 4 titanium It also has a titani um pl asnma-
sprayed surface, which conprises the endosseous portion of
the inplant. Then coronal to that, the piece that goes
t hrough the transgingival portion has a nachined titani um
surface. The top of the inplant also incorporates Mrse
taper, which is a physical phenonenon which allows tight
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apposition of all the abutnents into the inplant system
Again, it is based on a |ot of science and clinical
resear ch.

VW agree really with sone of the forner
presentations that the research that needs to be done needs
to be well docunmented, with very defined success criteria,
and anal yzed as rigorously as can be.

(Slide)

The ITI inplant system as is sold since 1984,
really consists of two najor designs. There is a
cylindrical inplant and then there is a screw type inplant.
Agai n, the endosseous portion of the inplant has a TPS
coated surface and then there is a nachined surface that is
in apposition to the connective tissue and the epithelium
What this does for the inplant is elimnate a mcrogap or
connection at the osseous crest level, which is referred to
as the mcrogap right at the top of the bone surface.

G her features of these inplants that you will
note is that on the cylindrical type inplants there is a 15
degree angled inplant, as well as the straight inplant. The
advantage to the angled inplant is that we know when you
lose teeth in the maxillary anterior the bone resorbs
posteriorally and apically, and so the angle, in order to
pl ace an inplant, needs to be at one angle and this all ows
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conpensation of the resorption pattern of the nmaxilla and,
quite frankly, in ny practice | don't know how | woul d do
w thout using this inplant in those maxillary anterior
cases. So, this is one sort of unique feature of this
inplant, but it is consistent with the rest of the inplants
t here.

This is also a press-fit inplant, neaning that the
osteotony site is prepared slightly I ess than the dianeter
of the inplant. So, when the inplant is put in it has very
stabl e apposition against the bony walls. It al so has
design features of what we call mcroretentive holes to
all ow bony ingrowth into the apical portion of the hollow
portion of the inplant.

Onh the screw type designs there is a standard
screw and then there is a reduced dianeter and a | arger
dianeter, and this has the additional feature of a thread
design which allows for nore primary stability at the tine
of inplant placenent.

I n the subsequent slides you are going to see
reference to these type of inplants as HC or hol | ow
cylinder, and these will be SS or solid screw type designs.

(Slide)

The TPS surface is a surface that has been well
docunmented for a long tinme. Wat the TPS does for the
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inplant is that it provides additional surface area for the
attachnent of bone. Different ways of nmeasuring this

addi tional surface area indicates that there is around 10-
to 15-fold nore surface area on the TPS-coated inplant than
on a machined inplant. This surface has been used, no
matter what the specific design of the inplant is, for over
20 years, the same surface over the whole tine.

Then there has been extensive invitro testing on
the TPS, which you have a |ot of information in your package
on.

(Slide)

(One exanpl e of the advantage of the TPS on the
surface, and this is well docunmented in a nunber of studies
for probably over 20 years now, is the study by Silke, in
1990, which | ooked at torque renoval values or, in other
words, how much force is required to renove an inplant from
the bone. In this particular study a conpari son was nade
bet ween the TPS screw i npl ant versus a machi ned screw
inmplant. You can see that the TPS i npl ant was about 10-fold
greater in newton centimeter forces required to renove the
i npl ant than was the machined inplant. So, this is one way
that you can neasure the difference in the amount of i nplant
to bone contact. This is one of the functional assays.

(Slide)
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If you |l ook at the other studies, there is a whole
host of studies, over 20 years of studies to | ook at other
functional tests that defined how the surface
characteristics make a difference on the inplant -- renova
torque, pull out strength, shear strength, as well as
hi st onor phonetri c descriptions of bone to inplant contact.
So, there is a whole host of long-termdata to support the
fact that you have sone advantages to the TPS surf ace.

(Slide)

The in vitro testing that you have information on
includes static and fatigue testing, shear strength, a
nunber of surface anal yses | ooking at the corrosion, the
conposi tion and surface topography. But as a clinician,
probably the one thing that is nost inportant to ne is the
fatigue testing and how we can translate this to the in vivo
condition; what is going to happen when | place this in a
patient's nouth.

(Slide)

On this slide we show fracture rate analysis fro
clinical studies. The first comment | would like to make is
that with the standard solid screwinplant, in a 10-year
period there have been no fractures reported in the use of
this type of inplant. So, no fractures reported.

If we ook at the hollow cylinder type inplant and
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the hol |l ow screw, an earlier version of the holl ow screw and
hol | ow cyl i nder inplant, |ooking over a 5- to 8-year period
froma nunber of different investigators here, we see that
the fracture rate analysis is really quite low for even the
hol l ow i nplants. It has not been a problemas far as the
fracture rate goes.

I f we conpare the nunbers or percentages that have
been reported in these studies to the study from Adel |,
| ooking at a solid screwinplant, we feel these nunbers are
very simlar or nmaybe even slightly better than sonme of the
ot her nunbers reported for solid screw inplants.

(Slide)

As far as the scientific support goes, there are
over 200 studies in peer-reviewed journals, and these papers
real ly discuss a nunber of issues about the inplant system
as far as the materials, design of the inplants, the
engi neering behind it and the clinical success. Again, the
surface that has been used, although sonme of the design of
the inplants has changed slightly over the years, has been
t he same TPS surface since 1974.

The studi es that have been involved with this
systemcover all indications and | ocations, and al
different types of the inplants that | have reviewed for
you. The result fromthis is that it is consistently a
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predictable, with a very high success rate with the use of
this inplant.

(Slide)

In the next series of slides | want to show you
sone peer-reviewed studies, in this case from1984 to 1991,
which really focus on a nunber of different countries and a
nunber of different centers. |In this colum we give you the
patients and the nunber of inplants. You can see |arge
nunbers of inplants; the type of inplant, like |I nentioned
earlier, the hollow cylinder, the hollow screw and the solid
screw, and then an earlier version of the solid screw, the
TPS screw.

If you |l ook at the followup time, you can see
long-termfoll owup, and Dr. Babbush spoke to us a little
bit earlier, even 8-year data back in 1986 with a very high
per cent age success rate according to defined criteria, and
success rates from88%to about 97%

(Side)

If we ook at studies that have been reported from
1991 to 1994, again, the hole array of hollow and solid
inplants; a nunber of different investigators; 9.5 years, 5
years, and we see that the nunbers for success rates in
t hese cases is around 95%to 99%

(Slide)

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

133

If we | ook at peer-reviewed studies from1995 to
1997, again, 9.5 years, 3 years, 97% 99%and, again, very
hi gh percent success rates for a nunber of different
indications with all the different types of inplants and,
again, relatively large nunbers of patients and inplants.

(Slide)

As has been nentioned before, it takes a long tine
sonetines to get the data together and published from
prospective clinical trials. The trials that were published
just in 1997, additional ones, show w th | onger-termfoll ow
up 9 years, 8 years, 7 years and 4 years, success rates,
agai n, above 93%using the different types of inplants that
we have nentioned here.

(Slide)

The nost recent published study is a prospective
clinical trial fromthree different centers. This has been
analyzed with life table analysis, including over 1000
patients, alnost 2400 inplants. This data has been revi ened
with the strictest criteria, up to 8 years, and it includes
both solid inplants as well as hol |l ow inplants.

(Slide)

Just to look at thisinalittle nore detail, the
criteria of success for this prospective study were absence
of pain, infection, nobility, radi ol ucency and nechani ca
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fracture of the inplants. Al the inplants had to neet al
the criteria at each of the tine points.

(Slide)

If you look at the life table analysis for these,
and focus on the 4-5 year, there were 502 inplants in that
interval, 97%success rate; 5-6, 95% down to years 7-8 and
there is over 93% success rate for the inplant that has been
in place around 7-8 years. So, using the strictest criteria
that are available and a proper statistical analysis, we see
very hi gh success rates.

(Slide)

If we break out fromthis data the different types
of inplants, |looking at a 7-year cunul ative success rate,
for the solid inplant it is about 97% for the hollow screw,
about 96% and for the hollowcylinder it is alittle over
91% keeping in mnd that nost of the holl ow cylinder
inmplants were placed in the naxilla where the bone is a
little bit nore cancellous and a little bit nore tenuous to
pl ace the inplants in.

(Slide)

If we ook at | ocation, now | ooking at the data
fromthe 8-year cunul ative success rate in the nandi bl e
anterior list here, around 94%to 95% and in the naxilla we
are | ooking at around 87% 88% 89% success rate by
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anat om cal | ocati on.

(Slide)

So, this long-termnulticenter study, prospective
in nature, analyzed by life table analysis with strict
criteria of success indicates that the mandi bul ar and
maxi |l ary success rates conpare favorably with the reported
Branemart success rates that are in the literature, as well
as ot her systens.

There are high success rates for both the holl ow
and the solid inplants, and these inplants naintain this
hi gh success rate over |ong-termfoll ow up.

(Slide)

Anot her way to | ook at inplant perfornmance over
tinme is to look at the anmount of crestal bone resorption
that occurs, and the data fromthe previous study that we
just looked at is currently being anal yzed for radi ographic
evaluation. The prelimnary results are presented here from
the three different centers. In the first year there is
less than a mllimeter of bone |oss, annual nean bone | oss.
Then in the subsequent years, 2-5, there is about 0.5 mmto
0.1 mmof bone loss. So there are very mninmal amounts of
crestal bone resorption around these inplants over up to a
5-year tinme period.

(Slide)
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The Straumann Conpany is coonmtted to anal yzi ng
their data and to continued research into this system and
we have been very fortunate at the Health Science Center at
the University of Texas at San Antonio to be involved in a
5-year prospective clinical trial. W are into the second
year of that trial. There are a nunber of studies that are
ongoi ng that occur in both this country as well as the other
countries in Europe.

(Slide)

So, in conclusion, | think we can say that the ITI
dental inplant systemhas a consistently high success rate
over all anatomcal |ocations.

The safe and effective use of the ITI holl ow and
solid titanium pl asma-sprayed dental inplants has been
confirmed by an extensive body of scientific literature.

The FDA has sufficient general and speci al
controls to provi de reasonabl e assurance of safety and
ef ficacy.

Based upon this experience, both clinical and non-
clinical publications of the ITI dental inplant system it
is recommended that uncoated and titani um pl asma- sprayed
root fromtitaniumdental inplants be reclassified as class
I devi ces.

| would like to just point out one point, and that
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is the way this inplant is placed, although it is placed in
a non- subnerged approach so that it is exposed to the ora
cavity at the tinme of placenent, there is still in the
standard protocol a waiting period of 3-4 nonths, depending
on the quality of the bone, before we load it -- just to
clarify the non-subnerged as far as when the | oadi ng takes
pl ace.

Thank you very much, and | woul d be glad to answer
guesti ons

DR CGENCO Thank you, Dr. Cochran. Are there any
questions fromthe Panel? Dr. Heffez?

DR HEFFEZ: Wat is the distance between your
threads? | noticed on the photographs that the threads are
placed a little bit further apart | think than other inplant
syst ens.

DR COCHRAN  Yes. For instance, for the
Branemark | think it is 0.6 nm Let ne ask the engineers.
It is about twi ce that distance |I think. The reason that
was designed that way is that the engi neers designed that
based upon screw designs. As M. Ryan noted, this conpany
has been in the business of orthopedic screws and plates for
along time with the Synthes system Based upon the anount
of bone that can grow between the threads, it provides for
resistance to pull-out better if there is a w der distance
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between the threads. That has been through a | ot of
phot oel astic studies as well so it has been extensively
characteri zed.

DR HEFFEZ: So, clearly, through your studies
there is really no difference in the survival of the inplant
but what is it if you were to conpare -- and | don't want to
conpare one conpany and anot her, you can sel ect whi chever
conpany you like -- is there a reduction in the anmount of
surface area available for osseointegrati on based on the
i ncrease in distance between your threads?

DR COCHRAN | think the question you are asking
is because the thread pitch is different between the two
systens, does that reduce the area for inplant? M
under st andi ng, and the engi neers can back nme up on this, is
that the conparisons are nade when they | ook at the TPS
surface area to the nachi ned surface area. Those are
simlar designs and that is where you get a 10- to 15-fold
increase. The fact that the thread design is different, it
seens to nme, is pretty negligible in light of those nunbers,
and the engi neers seemto back that up.

DR PATTERS. Dr. Cochran, i wonder if you could
comment about whether there are sufficient differences
bet ween t he subnerged and non- submerged systens to consi der
themdifferent types, or would you say that although the
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systemis designed to be non-subnerged it coul d be
subnerged, and vice versa, a systemdesigned to be subnerged
system coul d be used as non-subner ged?

DR COCHRAN R ght. That is an excellent
question. dearly, there are attenpts in the literature
now, or attenpts by clinicians to use the subnerged, or
traditionally subnerged i nplants in a non-subnerged
approach. W have done sone research on this that is going

to be published in the Novenber issue of The Journal of

Peri odontology , which indicates in our research that if

there is a mcrogap at the bone level, and there is
literature to support the fact that there are bacteria that
contamnate that mcrogap, there is sone resorption of the
bone at the alveolar crest due to the fact that there is a
mcrogap there, also due to the fact possibly that there is
novenent between the abutnment or the crown and the inplant.
| think there are sonme relevant issues there. So | think a
systemthat uses a traditional subnerged approach in a non-
subnerged fashion is not the sane as what | call a one-piece
non- subnerged, and one piece nmeans you elimnate that
m cr ogap.

The other thing that there is sone literature on

in the February issue of The Journal of Periodontology 1is

that if you ook at the connection of the epithelium and
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connective tissue around inplants, if you have a one-pi ece
non-subnerged inplant that is very simlar dinmensions to
what is found around teeth in the classic work of Gargiulio.
So there are sone real advantages to having a one-pi ece non-
subner ged system

DR PATTERS. Do you believe the Panel shoul d
consider themto be different types of inplants, subnerged
and non- subner ged?

DR COCHRAN | think you have to acknow edge t hat
there are differences between the two situations. Now, is
that enough to constitute a different classification, I am
not convinced that that probably is the case.

DR HEFFEZ: If the inplant is not placed bel ow
the crestal bone and the polished collar, regardl ess of the
manuf acturer, if the polished collar renmains above the
crestal bone, or is slightly above the crestal bone, how
does that differ fromyour inplant systen?

DR COCHRAN Well, inny view, it is a matter of
degree. If you leave it sticking up about a mllineter, in
ny view, you are still going to get crestal bone resorption.
| think you have to leave it sticking up about 2 mm which
is what the data supports. Now, if you have an inplant that
is 2 mup, then you essentially have sonething that is very
simlar tothis as long as there is no mcrogap bel ow t hat
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poi nt .

DR HEFFEZ: | have one other question. Many
tinmes we say it is a one-stage surgery but in reality nmany
times we need to do other surgical procedures --

DR COCHRAN That is correct.

DR HEFFEZ: -- and do you think a better termis
tocall it a subnerged and non-subnerged techni que rat her
t han a one-stage surgi cal procedure?

DR COCHRAN It is an excellent point. | don't
think there is a good answer on the term nol ogy. Cbviously,
there is a lot of confusion and, obviously, we see it on
your graph as well as when we try to wite papers on this.
Even in the non-subrerged approach, if you will, or the one-
stage approach there are tines when we pull the tissue
partially over the ridge of the inplant in esthetic areas so
we can nake sure that we cover the margin between the crown
and the inplant, and we do slight gingivectony there. So,
i ke you point out, there are some mnor nodifications but
we distinguish that pretty differently froma traditiona
second- stage surgery, where you reflect and expose the bone
tissue again. And we know that renodel i ng occurs when you
reflect the periosteumoff the bone again, and that is kind
of different fromthe mnor nodifications that are done w th
this one.
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DR MOCARTHY: Whuld you mnd el aborating just a
l[ittle on the Morse taper which is, | think, unique with
your inplant systemas opposed to a screwon type of
abut nent connection?

DR COCHRAN  Yes, | can comment and then the
engi neers mght want to. M understanding is that a Mrse
taper neans that you have two netal surfaces that converge
at 8 degrees or |less between two netal surfaces. Froma
dental perspective and a clinician's, | know when we polish
dentures, heaven forbid we have to do that, but if we have
the wheel s on there we have to have those qui ck chucks to
rel ease that, and that is because you have a Mrse taper and
it holds it real tight. The people at the Straumann
Institute incorporated that same principle into the design
of the abutnent into the inplant so it is very nmuch neta
| ocki ng, and so you get very little rotation of the
abutnents out of the inplants because it hel ps cushion the
forces as well, and takes nost of the stress off the
threads. So, it is a unique design, and | noticed that sone
ot her conpani es have tried to conme sonmewhere to that but 8
degrees is the cutoff point for a true Morse taper, in ny
estinmation but, again, this is a purely engi neering thing.

DR STEPHENS: Have you had any reports of
separation of the TPS coating fromthe inplant and, if so,
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what sort of tissue reactions have you seen when this
happened?

DR COCHRAN Let me ask the conpany, but | think
they have a lot of data and | amsure you have it in your
package as far as any incidence of separation of the TPS
fromthe inplant. It just doesn't occur. Fromny
under st andi ng, you know, when you prepare it, you nelt the
titaniumparticles and it is actually welded to the surface
So you just don't see the TPS comng off. | wouldn't expect

it to do anything because it is titaniumoxide; you have

that oxide layer all around it. So, | don't anticipate that
as a problemeven if it occurred. In the data that we
showed of sone 20 years, | don't think it is a problemthat

has cone up

DR CGENCO David, | think you have sone data here
that mght be instructive to us in terns of the
subcategories. | would |ike to pursue the Buser '97 study
that you outlined so nicely here. 1t seened to be a very
extensive study with al nost 2400 inplants in 1000 patients.

DR COCHRAN R ght.

DR GENCO First of all, so understand a little
bit about the success criteria, lost-to-followup was
sonething like 5%of inplants. |Is there any indication of
why they were lost? Are those failures too, or some of
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1 [[then? In other words, was there any analysis of the | oss-
2 [fto-followup? | know that sounds |ike a strange question

3 |[but sonetimes you can get sone information on those | oss-to-
4 [followups

5 DR OCOCHRAN R ght. The data was reported to you
6 [[in a pretty sunmarized form but if you look in the

7 |publication itself, | think he tells you how many peopl e

8 [[noved fromthe area, and how many died. | think all those
9 ||details are in that data, but just with ten mnutes we

10 |[fcouldn't go over it.

11 DR GENCO The criteria for success, there are
12 Jthree terns: absence of persistent subjective conplaints,
13 |[such as pain -- what does this nmean? Does this mean

14 |l persistent for sone nonths, days, weeks, years?

15 DR COCHRAN The way we defined that is if the
16 |[pain doesn't resolve in a reasonable period of tine, which
17 Jneans several weeks. As you know, if you do mandi bul ar

18 |[overdenture, sonetines even though you are not right at the
19 [ nerve and you have that anterior |oop, | think sonetines,
20 ||[just fromthe osteotony and the inflammati on, you get a
21 |[little pressure on that but it goes away, and that is what
22 [[we nmean
23 DR GENCO In contrast to being right on the

24 nerve --
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DR COCOHRAN O through it, yes.

DR GENCO Recurrent peri-inplant infection or
suppur ati on, you accept one episode, treat it and if it
doesn't cone back that nmeans that this is not a failure?

DR COCHRAN  Yes, recurrent in that definition
nmeans if you can treat the infection and it goes away.

DR GENCO And then absence of conti nuing
radi ol ucency around the inplant. Sonetines you see, as you
know, what | ooks |ike a peri-apical radiolucency, or on the
corner of the apical portion a little radiolucency. You
allowthat, and not call it a failure in the absence of all
t hose ot her --

DR OOCHRAN Exactly. Sonetimes, you know, | ust
fromthe trabecul ar pattern of the bone you get sone little
artifactual radiolucency periods, but with all these other
paraneters we consider that not continual

DR GENCO This is the point | amgetting to, if
we go to understandi ng how the study was done, you have a 7-
year cumul ative success rate for slid screw versus hol | ow
screw -- i s there sonmebody who could put that slide back up?
For both the solid screw and the hol | ow screw you have about
95% or 96% success.

DR COCHRAN R ght.

DR GENGO Then for the hollow cylinder, 91% 1Is
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DR OOCHRAN  No, no, | understand.

DR GENCO -- | amjust saying is there a
justification for considering the hollow cylinder different
fromthe solid screw, for exanpl e, because that is being
presented to us as subgroup?

DR COCHRAN R ght. | think what we are doing is
just presenting you the data as it exists. But then when
you tal k about how this derived, and | nade the commrent
goi ng through the presentation, nost of these were in the
nmaxilla where there is nore cancell ous bone. The hol | ow
screws were predomnantly placed in the posterior nandi bl e.

The other thing you mght want to consider, or if
you | ook at the nunbers real closely, those hollow cylinders
-- there were less inplants in the naxilla than there were
in the mandi bl e.

DR CGENCO So it is confounded by anatomc
posi tion.

DR OCOCHRAN  Yes, and nunbers because, you know,
if you have a problemwith one it is a higher percentage.

So | think those are probably pretty artificial differences.

DR GENCO So it is not a matter of the design of
the inplant but maybe where they were placed, which was |eft
up to the clinician's judgnent.
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DR COCHRAN R ght. This is a clinical study,
and you know all the ins and outs of that.

DR CGENCO So, based upon that, we are not to
take the nessage that there is an intrinsic difference in
t he success rates of hollow cylinders versus the other two
hol | ow screws and the solid screw

DR COCHRAN Yes. | think the point really we
are trying to make is that each of these types of inplants
has a very high success rate. Certainly, sone of these
other factors are going to nake sone difference in these
nunbers but, in general, | think you have to say that the
TPS-coated surface, if a clinician places it such that he
then jeopardizes the inplant or overload it, as we heard
this norning, or any of those kind of things, you can fee
very confident that the inplant itself is going to perform
very nicely.

DR CGENCO So, you woul d argue agai nst
subcl assification of cylinders and screws?

DR OCOCHRAN | absol utely woul d.

DR GENCO Let's go to the next one, anatomc
position. That is really not on the FDA's chart but they do
have fresh extractions. Does this data give us any reason
to believe that the anatomc position of the inplant should
be a consideration in the success rate or judging inplant
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types?

DR GCOCHRAN | amgoing to give you ny opinion,
and ny opinionis that, no, it is not. In all areas we are
dealing with al veolar bone. |In sone areas we deal with nore

cancel | ous versus nore cortical and, clearly, if you have
nmore cortical bone you are going to have a better healing
situation than you have with cancellous. | think we heard
sone data earlier that when you deal with nore cancell ous
bone you have different considerations. | don't think from
a safety and efficacy point of viewthere is any difference
bet ween those, but it is just that the clinician has to use
a judgnent at some point as to what the best surface is to
use in an area where there is nore cancel |l ous bone or nore
cortical bone.

DR CGENCO So you woul d argue agai nst | abel ing,
or whatever restriction to a particular anatomc area?

DR COCHRAN  Yes, | woul d.

DR CGENCO Based upon this data?

DR OOCHRAN  Yes.

DR GENGO You don't think that is real, that
di fference between the nmandi bl e and the naxilla?

DR COCHRAN | think the difference is between
cancel | ous bone and cortical bone, but it is not just
because it is naxilla versus nmandible. | think the data
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supports that pretty clearly. Al the aninmal nodels, as you
know, that have been done | ooking at bone to inplant contact
is purely dependent on the type of bone that the aninal
nodel has. Sone are very cancel | ous bone and sone are
cortical bone. Also, are you | ooking at a bone between the
threads? There are a lot of subtleties there, the three
best threads -- there are different ways to | ook at bone to
i npl ant contact than conpletely around the periphery.

DR CGENCO Thank you. Further comrents or
questions fromthe Panel ?

(No response)

Thank you very much. The next presentation wl |
be nmade by Dr. Richard Caudill, fromlInplant Innovations,
I nc.

Presentation by Dr. Richard Caudil

DR CAWDI LL: | would like to thank the Panel for
this opportunity to present the 3l data. | ama
periodontist, a Board-certified periodontist. | practice in
West Pal mBeach, Forida. | amenployed part-tinme by
| npl ant I nnovations. | ampaid for this trip.

| would like to report the data that we have for a
clinical trial. Personally, | began placing inplants over
ten years ago, while teaching at the LSU School of

Dentistry, and | am experienced in the placenent and
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restoration of several inplant systens, including 3I.

Wen | camto 3l, in 1992, | assisted themwth
l aunching a preclinical and clinical trial of 31's new
inpl ant system In that year, 3l |aunched a prospective,
mul ticenter study to address the requirenments of a PVA

What | would like to present today is an
integrated clinical and statistical report of 31's ongoi ng
PMA clinical trial, which was supplied to the Panel nenbers
in response to their request for data to support the
reclassification effort. | would like to briefly describe
the 31 study, its outcones thus far, and how | think these
results inpact on the process under discussion today.

The 3l study | will describe includes 31's self-
tappi ng, threaded and TPS cylinder inplants. A multicenter
study was inplenented in 11 academ c or private practice
clinics in the United States, Europe and Australia. Six
centers used threaded inplants, three used cylinders, while
two used both. The enrollnent of patients began on January
6, 1992 and involved 954 patients. That is, 584 with
mandi bul ar inplants. O those, 43%were nen and 57% wonen.
And 449 patients with inplants in the naxilla, which were
44% men and 56% wonen. The nean age of all patients was
48.7 years. A together there were 2845 inpl ants,
representing 1275 prost heses.
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There were 12 prosthetic indications, including
single-tooth replacenents, partially edentul ous cases and
conpl etely edentul ous situations. The data presented today,
whi ch the Panelists have, covers an interimanalysis of 3I's
data received by Cctober 24, 1996, with queried resolutions
t hrough May 23, 1997.

The criteria for evaluation during the study
focused on inplant function as assessed by periotest and
digital nmobility. Therefore, lack of clinical nobility was
the primary criterion. A so, there would have been no
evi dence of periapical radi ol ucency, absence of persistent
or irreversible signs and synptons, such as pain, infection,
neur opat hi es, paresthesia, and violation of the nandi bul ar
canal

Secondary efficacy assessnents incl uded
radi ographi ¢ eval uati on of bone | oss, peri-inplant gingival
heal th and use of the Cornell Medical Index for assessnents
of prosthesis retention and stability, occlusion, esthetics,
phonetics, patient satisfaction and the |evel of masticatory
confort.

The data underwent a conplete statistical
analysis, including life table and survival analysis
met hods. The nunber and percentage of patients with adverse
dental and nedi cal events were summari zed overal |, and by
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i npl ant | ocation and type.

The efficacy results: of the 2845 inplants placed,
96 failed in the first 3 years of the study. O these, 74
failed in the first year after stage-one surgery. The
overal | inplant success rate was 96. 7% at 1 year after
stage-one surgery, and 93% after 3 years. By inplant
| ocation, the 2-year success rate was 96. 3% for nandi bul ar
inmplants and 93.4%for naxillary inplants. By inplant type,
the 2-year success rate was 98.5%for cylinders and 94%f or
t hr eaded i npl ant s.

Regardi ng safety, a total of 193 patients, or 20%
of the total, reported an adverse event, including surgical
conplications not affecting osseointegration -- these are
dental adverse events; loss of inplant integration in 48
patients; fistulas in 2% and other bone and soft tissue
conplications in 3% and 2% respectively.

Regar di ng conponents, abutnent fractures were
noted on 2 nandi bul ar cylinders, and abutment screw
fractures on 1 inplant, 0.2%total, and 1 inplant experience
prosthetic screw fracture, 0.2%of the total.

The concl usions formthese data of the controlled
clinical studies of the 31 TPS cylinder and sel f-tappi ng
t hreaded i npl ant systens showed themto be safe and
effective. No nedical events have been experienced to date
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to indicate bioconpatibility problens.

The questions | would like to air revisit some of
the questions that you stated on your handout and sone of
our own. First of all, your first question, as we consider
down-cl assi fication of endosseous inplants, should we
consider inplant location in the oral cavity as a conponent
of the device's indication for use?

Ve think the data that we submtted, at |east as
far as categorizing maxilla and mandible, if that is fair to
do, shows adequate performance of the 3l inplant systens
across the prosthetic indications and anatomc | ocati ons we
studied. W feel that the ultinmate decision of anatomc
| ocation and inplant acceptance shoul d be based on the
data's own nerit.

Secondly, we do support the classification of
i npl ant accessories to foll ow acceptance of the associ at ed
i npl ant systens. |n our study, we stacked up the conponents
and we included those conponents, obviously, with the
i npl ant systens, and the data is reported as such.

Finally, Panel nenbers, although today's
presentations appear to support reclassification, we would
encourage the Panel to require adequate clinical research
data to substantiate acceptance of current and future
i npl ant designs. Thank you.
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DR CGENCO Thank you. Any comments or questions
fromthe Panel ?

Wth respect to hollow versus solid, you al so
anal yzed that ?

DR CAUD LL: No, ours are solid inplants.

DR GENCO (h, | see. You have cylindrical.

DR CAUD LL: Yes. Any other questions?

(No response)

Thank you.

DR CGENCO Thank you very much. The | ast speaker
is Dr. Kenneth Burrell, fromthe Amrerican Denta
Associ ation. Ken?

Presentation by Dr. Kenneth Burrell

DR BURRELL: Thank you, M. Chairman. | am
Kenneth Burrell. | amSenior Drector of the Anrerican
Dental Association's Council on Scientific Affairs. | have

no financial interest with any dental products in this
cat egory.

The reason | want to speak before you is to invite
you to use the vast anount of information that the Council
on Scientific Affairs has been able to accumul ate through
the years on dental inplants. You will notice in the packet
that was sent to you that you have a copy of our guidelines
for evaluating these kinds of products. You have our report
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to the profession, which appeared in a 1996 issue of The

Journal of the Arerican Dental Association , and you al so

have our list of accepted products.

M/ brief statement is to provide to you evi dence
of why you shoul d consider that material that | provided
you. In establishing guidelines for eval uation of
endosseous inplants, our major concern was in the design of
clinical trials and the degree of specificity required in
the final data.

There had been di scussion regardi ng the
possibility of creating several categories for inplants,
dependent on the area of placenent, the nunber of inplants
pl aced and the design of the final prosthesis. But such
subgroupi ng woul d likely create nore problens than it woul d
solve, not to nention that it would result in the need for a
huge nunber of clinical trials with a large patient
popul ati on.

I nstead, we opted for a nore practical approach,
whi ch nmeant defining the study popul ati on so that the
maj ority of subject patients would have inplants placed in
| ess favorable locations. |If clinical success could be
established in these sites, it could be extrapolated to nore
favorable |l ocations with relative predictability.

The nodel for clinical studies requires a mninmm

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

156

of 50 patients in each of 2 independent studies, although
other configurations involving up to 5 sites, with a total
popul ati on of at |east 100, can be acceptable wth
appropriate scientific nethodol ogy. Subject popul ations
shoul d be representative of the popul ati ons seeki ng
inmplants, and a m ni num of 60% of the patients in the study
shoul d receive either single-tooth replacenent or short-span
fixed partial dentures of 3 units or less placed in the
posterior region of the nouth where occlusal forces are
great est .

I n seeki ng ADA acceptance, inplants are eval uated
at regular intervals for a 5-year period, with the date the
inplant is |oaded as the starting point. For products
applying for provisional acceptance, 3-year data may be used
to gain interimuse of an ADA statenent while the | onger
clinical trials are still under way. Provisionally accepted
products are reviewed annually for up to 3 years. After 3
years, the product nust neet the guidelines for full
acceptance or it is renmoved fromthe provisional acceptance
list.

Protocols for clinical studies nust delineate in
detail the criteria for patient selection or exclusion; the
t echni ques used for placenent and restoration; the criteria
assessed and the net hodol ogy enpl oyed, and the statistica
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handling of the data. In addition, radi ographs nust be
avai | abl e upon request. COverall success rates nust exceed
85%for an inplant to gai n acceptance under the ADA program

In addition to the information on the inplant per
se, manufacturers nust describe the restorative conponents
used in clinical trials, although acceptance is issued only
to the inplant and the placenent technique. It would be
i mpossi ble to evaluate the nyriad conbinati ons of inplant
and restorative products available. So, we have to assune
that in nost cases conpati bl e conponents will be utilized.

| npl ants and their connecting conponents are bei ng
devel oped at an incredibly rapid pace, but nany of the newy
i ntroduced products are based on proven designs and
materials. Wen only mnor variations exi st between inplant
systens, the conpany can petition for acceptance of simlar
products, and the Council can accept, deny or request
nodi fi cation of docunentation. For inplants that are
significantly different fromone another, however, we
require separate clinical trials. Factors that constitute
significant differences include variations in conposition;
whet her the inplant is coated or non-coated; changes in
pl acenment techni que or | oadi ng; and design differences that
require a change in placenent, instrunentati on or procedure.

Al t hough the nunber of inplant products neeting
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ADA acceptance criteria continues to grow, differences in
design, materials, surface finish, surface coating,

porosity, surgical technique, inplant reconstruction, and an
array of other factors influence clinical performance. In
addi tion, |lack of standardization between inplant

manuf acturers has created sone confusi on concer ni ng

pl acenent, restorati on and mai nt enance of endosseous

i npl ant s.

Material standards for dental inplants are in the
works at both national and international |evels. Once
conpl eted, these standards nmay | essen the need for clinical
trials for sone products. Until these standards are in
pl ace, however, each inplant system nust be eval uated
i ndependently to ensure its safety and effectiveness. Thank
you.

DR CGENCO Thank you. GComments or questions from
t he Panel ?

It sounds |ike you have taken a position of not
subgroupi ng but requiring clinical studies for inplants that
vary fromsonme common feature design?

DR BURRELL: R ght, we try to group inplants into
| arger categories, and | think this was brought up by sone
manuf acturers earlier in the day.

DR GENCO Wiat are these?
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DR BURRELL: Well, for instance, if there is
simlarity in design then you mght be able to extrapol ate
that kind of information; a common surface area on the
inplant in the area that is being integrated.

DR CGENCO But you have not subgrouped them
initially. You have | ooked at what has cone in --

DR BURRELL: Well, what the Council does is they
w |l evaluate each systemas it is submtted, and based on
previous experience and the body of literature, we will then
determne the group or whether it needs to be subgrouped.

DR CGENCO | guess our process is different
because we really have to classify and if certain things are
classified certain ways then, essentially, little or no data
has to cone --

DR BURRELL: R ght. Wat we are saying is that
each type of inplant has to be evaluated on its own, but I
think that there are al so some common properties that one
i npl ant shares with others. So, it is not a clear-cut,
clean thing that we woul d deal wth here.

DR GENCO Comments or questions?

DR HEFFEZ: | would go along a little bit further
with that. To reiterate, | guess the question, what
groupi ngs have you sel ected? Wat comon points are there
that force you into certain groups? Wat are the names of
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t he groups?

DR BURRELL: Well, it is very interesting, we do
this in aslightly different way. W wll wite guidelines
and we will say to the world that if you can neet these
criteria using clinical studies and bioconpatibility tests,
your product is effective, and if you have a hi gh success
rate within five years with two clinical studies, then you
are awarded the seal. So, we don't set up the categories to
begin with. There are various types of inplants that are
accepted now. W have bl ades and we have root - shaped
i npl ant s.

DR HEFFEZ: So, essentially you have sel ected
certain criteria for success --

DR BURRELL: Yes.

DR HEFFEZ: -- and these products have to neet
the criteria.

BURRELL: R ght.
HEFFEZ: So, really you only have one group
BURRELL: R ght.

HEFFEZ: There are no subgroups.

3 3 % 3 3

BURRELL: R ght.

=

GENCO  So that neans that any conpany woul d
have to cone in individually with a set of studies. They
couldn't just argue conparability.
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DR BURRELL: At this point, no.

DR CGENCO In other words, if another conpany
came in with a blade or another conpany cane in with
whatever, if it is a "me too" you don't have a mechani smfor
saying, well, we already saw the data on sonething that is
virtually the sane, therefore, you don't have to submt
st udi es.

DR BURRELL: Well, at this point, no. But I
think that the Council woul d consider eval uating a product,
if they were able to convince the Council that this product
is simlar to an already accepted product, if those data are
already in the literature.

DR GENOO So it is really a substantially
di fferent process.

DR BURRELL: Yes.

DR GENCO  Thank you very much

DR BURRELL: Thank you.

DR CGENCO Comments, questions?

MR LARSON | have a question. | aminterested
in your comrents about standards and their effect on your
process. | realize that is your process but also it wll be
relevant to our process. Wat would you consider to be the
material standards that woul d be necessary? | realize you
can't be conprehensive but can you give us some perspective
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as to what woul d be necessary to | essen the need for
clinical trials?

DR BURRELL: Well, as | understand it, the
process is inits early stage, and | don't pretend to be an
expert in this area so |l can't tell you what characteristics
| would |l ook for in establishing that; what features would
be necessary to neet the standard. But it would seemto e,
however, that if the body of literature shows that certain
i npl ant designs using certain nmaterials have a | ong track
record of success, then those features would be built into
t he standard.

MR LARSON | was alluding to TC 106 --

DR BURRELL: R ght.

MR LARSON -- where we are devel opi ng standards
but it is not a conprehensive approach directly toward
nmeeting those specific requirenents.

DR BURRELL: Sure.

DR CGENCO Further comrents or questions?

(No response)

Thank you very mnuch.

DR BURRELL: Thank you, M. GChairnan.

DR REKON M. Chairman, | have a general
question for anyone that would like to answer it. O the
patients that cone in to a practice that are conpletely
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edent ul ous, how many cannot have inplants? Wat portion of
the popul ation can't be served by inplants? Then | have a
simlar question, what portion of patients can't have a
single inplant? Does anyone have any idea about that?

DR CGENCO Dr. Wiss, do you want to conment?

DR REKON Answer it both ways please, Dr. Wiss,
because | know what you are going to tell ne partly.

DR VESS: Do you want ne to sit down?

(Laught er)

DR REKON No, no, no. Tell me part of the
answer if it was the root formand then also if it were the
bl ade formthat was consi dered.

DR VEISS. Wll, when | spoke | nentioned
multiple nodalities. Such nodalities as the periosteal
i npl ant and transosseous and ot hers have been particularly
fornmed to take care of these severely atrophied patients.

DR REKOWN So what percentage is that?

DR VEISS. There are about 20 mllion peopl e who
are totally edentulous in the United States, to the best
figures that | can find. | would say that about 20% of them
have | ost so nuch bone that w thout naj or augnentation
procedures they woul d be unable to be served, and they coul d
be served al nost imedi ately with sonething called a ranus
frame inplant, or subperiosteal inplant, or certain types of
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transosseous i npl ants.

| went to the American Museum of Natural H story
years ago and found out that if | was going to assune a
cylinder of 4 mnmdianeter and wanted to set up criteria for
1 mm of bone on each side after the inplant is placed, about
20% of the heal ed edentul ous al veol ar ridges coul d receive
such an inplant and 80% coul d not because of the narrowness
of the ridge and certain | andmark areas such as sinuses,
inferior alveolar nerves etc., there would be insufficient
depth. That is why it is so inportant that the multi-
nodal ity concept is understood by everyone because it very
inmportantly expands the scope of treatnent and, even nore
importantly, expands the scope of treatment for our nost
troubl ed patients. Was that hel pful ?

DR REKON Yes. Is that 20 mllion people in the
United States or in the world?

DR WEISS: Sorry?

DR REKON Is it 20 mllion people in the United
States?

DR VESS: The nunber | received was in the
United States. Then there was anot her question asked and |
rai sed ny hand because | thought it mght be hel pful -- 1
have struggled with it for years, and that is the
nomencl ature question that had to do with subnerged, sem -
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subnerged, one-stag and two-stage. | woul d suggest that you
thing about this, that an inplant that is a two-stage
i npl ant, whi ch neans that the abutnment nmechanismis attached
after healing, can either be placed subnerged, which neans
that it is covered with nucosa on the day of placenent, or
it can be placed sem -subnerged, which neans that you don't
need the second surgery to expose it but it is still not in
function; it is pretty flush with the tissue. So,
therefore, we would say that an inplant can be one-stage,
which nmeans that it is one solid piece of nmetal including
t he abutment head with nothing that needs to be attached, or
two-stage, in which case it can be placed subnerged or sem -
subnerged but the second stage would be to place the
abut nent mechani sm
Open Commttee Discussion

DR CGENCO If there are no other questions or
comments, what | would |ike to propose is that we go for
about 15 mnutes discussing the questions and consi derati ons
the FDA has posed to us, take a short break and cone back
for about another hour. At 3:40 we have to have an open
public hearing on sleep apnea. So, we have essentially
reserved this afternoon approxi mately an hour and a half for
di scussion of these questions and consi derati ons.

So, what | would like to do is ask the Panel to
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| ook at question two, based on the information reviewed by
the Panel, what inplant types may be grouped together for
t he purposes of reclassification?

This really follows fromthe extrene position, or
a position presented by the ADA where there is no
subcl assification to the other extrene the FDA has presented
us with something |like el even or so. So, what are your
feelings with respect to the grid presented to us by the
staff of the FDA in terns of subclassification? Does
sonebody want to start? Yes, Mark?

DR PATTERS. Well, as | reviewthe ADA' s
classification and review the infornation presented today, i
get the overall inpression that inplants, at |east root-form
impl ants placed in the nmandi bl e are successful slightly over
90% of the tinme, and those placed in the maxilla are
successful perhaps 90%or slightly |ess than 90% of the
tinme. It doesn't appear, fromthe data that | have seen
that there is a significant difference whether they are
coated or uncoated, whether screws or cylinders, or how the
coating is prepared. The success rates appear to be quite
the sanme, and there is certainly no evidence of them being
statistically different in any way.

However, | woul d be concerned that there
additional factors in coated inplants, such as how the
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coating is prepared and how well it adheres, that woul d
probably have to be considered in a generic classification.
So, part of nme feels |like there doesn't appear to be any
difference in the useful ness or the success rate of the

i npl ants regardl ess of how they are characterized. On the
ot her hand, | am sonewhat concerned that certainly coated
inmplants would need to be classified in such a way that one
coul d guarantee the safety and efficacy of the coating.

DR CGENCO Are you saying that anong endosseous
dental inplants one group is root form and a subgroupi ng of
root form solid root form hollow, is not necessary but
t here shoul d be subgroupi ngs of root forns with respect to
surface coating?

DR PATTERS. | think there has to be a standard
for coatings. |If that is not considered to be a
subgroupi ng, then | don't see how the FDA would be able to
wite such a standard. So, yes, that is what | am sayi ng.

DR GENCO  Further discussion of that point?
What | amhearing is that for endosseous dental inplants one
subgroup is root form and it is not subdivided, but that
there be standards for range of coatings possible. 1Is that
what you are saying? Al the way fromnachi ned to porous?

DR PATTERS. Well, | think there is clear
evidence that there are well mnmade coatings and there are not
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wel | made coatings. | think that is clear fromthe
l[iterature. FDA would need a nechanismfor controlling
t hat .

DR GENCO But what we are trying to come up with

IS generic groupings for devices which would allow us to

recommend to the FDA that such a grouping is class I, Il or
1. Now if it isclass Il or evenclass I, it wll have
sonme specifications and standards -- m ght have standards.

So, you are not saying subgroup the root forminto various
types of coatings?

DR PATTERS. No.

DR CGENCO You are just saying nake standards for
the quality of the coatings?

DR PATTERS. Yes.

DR GENCO Further comments on that? Does
everybody agree with that? W have already col | apsed about
ten of these subgroups into one. Susan, what do you feel ?

DR RUNNER | just want to clarify. You are
saying that you want just one grouping, root form and then
t he subgroupi ngs woul d just be the coatings?

DR GENCO No, to get the discussion going, the
suggestion is that endosseous dental inplants have at | east
one subgroup, and that be root form

DR RUNNER  Ckay.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

169
DR CGENCO And that is it so far, and that the

coatings be part of the specifications or standards, that if
the coatings are such-and-such, they have such-and-such
quality characteristics; if they are such-and-such, they
have such-and-such characteristics. Does that nmake sense?
Does that hel p?

DR RUNNER  Yes, but that nmeans that no one has
any concerns about the differences between the coatings in
terns of their safety and efficacy. | want to nake that
clear. |Is that what you are sayi ng?

DR CGENCO If we recommended to you a subgroupi ng
with respect to coatings, then the generic type woul d be
endosseous i nplants, subgroup 1, group form subgroup 1A
coat ed one way; subgroup 1B, coated another way. Mark,
woul d that hel p?

DR PATTERS. | amnot sure | follow Dr. Runner's
concern that if we do it the way you originally stated it
shows no concern for the quality or safety and efficacy of
the coating. | think it does. | amnot sure that that
concern differs whether the coating is ceramc or netallic.

DR RUNNER | amnot concerned that you are
lumping them | just want to be clear as to what you are
saying for us to consider the classification.

DR CGENCO Is what you are saying that you fee
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fromwhat you have heard and what you have read that, no
matter what the coating is, anong those coatings we have
heard about -- | mean, obviously sonebody coul d put
sonmething else on it that didn't work at all, but anong

t hose coatings that we have heard about, including grit-

bl ast ed, machi ned, porous ceramc, and hydroxyl apatite and
the netallic porous, you don't see any difference in
efficacy as long as each one of themis made according to
the way the manufacturers have told us they have nade.

DR PATTERS. | certainly see no evidence for any
statistically significant difference in efficacy, and
certainly no evidence for any clinical difference. As I
said, slightly higher than 90%for the nandi bl e, perhaps 90%
or slightly lower for the naxilla regardl ess what coating it
was or whether there was a coating. |If there is data to the
contrary, | would certainly like it to be shared.

DR CGENCO Do you want to comment on that?

DR DRUWOND: | guess | would like clarification,
Are there differences between the ceramc versus netal
coatings in terns of attachnent? |I|s that data avail abl e?

DR REKOWN Does it matter?

DR DRUWOND: Well, that is what we are trying to
figure out, does it matter in terns of clinical results.
mean, there are differences in the naterial properties --
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DR REKON O course.

DR DRUWOND: | can figure that out. In terns of
clinical success, does it seemto natter in terns of whether
it is coated versus whether it is not coated?

DR HEFFEZ: (Qbviously we are early in the inplant
hi story, and you can see that in 1991 it was classified as
class Il for nost inplants, except for mandi bul ar inplants.
So, you can see how we have grown up to this point in tine.
Now we are placing a lot of inplants. W have becone nore
sophi sticated but, | promse you, five years from now much
of what we have said today we will probably be ashaned t hat
we saidit.

| think that what mght be inportant is to realize
that you are placing the inplant but we have to deal wth
the inplant failures, that we are placing now, 10 years,
maybe 15 years fromnow, and nmaybe there will be sone
i nportance in how we | ook at these inplants, and it nay be
inportant that one is porous ceramc, one i S porous
netallic, and the managenent nay be different.

So, | think since we are still early in the
history of this inplant business, it is better to be a
splitter than a |l unper, and when we becone nore
sophi sticated we can | unp.

DR CGENCO Could you nmake sone suggestions in
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ternms -- first of all, do you agree with the root form as
one subgroup? Then, under that, you are suggesting several
subgroups in that subgroup based upon coatings?

DR HEFFEZ:  Yes.

DR CGENCO Ckay. Wat woul d those be? Maybe you
can't come up with all of themright now but we can di scuss
it. Just put sone on the table for discussion.

DR HEFFEZ: Well, we have di scussed whet her
things are porous or non-porous. Each of those porous, non-
porous categories can be further separated into whether it
is a screw or cylinder.

DR GENCO (Ch, you would like to retain the screw
versus cylinder?

DR HEFFEZ: Yes, | think that we are too early in
the history. | don't think we should separate themri ght
NOw.

DR CGENCO So, you are suggesting root form
por ous and non-porous as two subgroups, and then for each
group a screw and a cylinder. Hollow cylinder or solid
cylinder? Doesn't nmatter?

DR HEFFEZ: Well, you are asking nme to give an
opinion i mredi ately --

DR CGENCO No, no, | amjust saying put sonething
on the table for discussion.
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DR HEFFEZ: Basically, | feel that there are a
lot of different inplants out there and there are many
i npl ant conpani es, and products are comng out all the time,
and | think we have to see how the chips fall later on. $So
| think, yes, we should separate it out into whether it is
hol | ow or not.

DR GENGO  So, further subdivide cylinder into
hol l ow or solid. Ckay. Any discussion of that? W have on
the tabl e a subcategorization which | ooks nore and nore |ike
what the FDA originally proposed to us. There is root form
porous, non-porous; and then either screw or cylinder; and
then the cylinder would be hollow or solid. Yes?

MR LARSON | think nmaybe sone of these
di stinctions are not significant to the clinical outcone,
but there is just one, alnost procedural thing, whichis if
we ended up |unping them conpl etely together you could end
up with such things as nmachined cylinders or grit-blasted
cylinders, which would not be appropriate fromthe
standpoi nt of not having any retention features at all. So,
obviously, grit-blasted and nmachi ned are appropriate to
screws but are not necessarily appropriate to cylinders
w thout any other features. But, other than that, | would
be in favor of grouping rather than splitting as nmuch as
possi bl e.
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DR GENCO So, you are against this proposal.

(Laughter)

MR LARSON Weéll, as the industry rep. | don't
have a vote but, yes, | think we have seen clinical data
that shows that the distinctions are not very great, if
there are any at all. So, therefore, | would be in favor of
grouping for the nost part, except for these little things
that could slip in by mstake if we are not careful about
it.

DR CGENCO So, you are proposing then root form
and --

MR LARSON | guess in order to avoid machi ned
cylinders, you just about have to then separate cylinders
and threads. So, you can put a variety of surfaces on
threads and you can put another variety of surfaces on
cyl i nders.

DR GENCO  So, under root formwoul d be screw and
cylinder; and under cylinder you would only have -- what?
Non- machi ned?

MR LARSON No, you woul d have TPS-coated, HA-

coat ed.
DR CGENOCO  Coat ed?
MR LARSON  Yes.
DR GENGO Cylinders coated?
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MR LARSON There mght be sone ot her surfaces
that mght be appropriate in the future but | don't think we
woul d ever want to see just a straight nachined.

DR CGENCO R ght. Cylinders coated; then under
screw, porous and non-porous?

MR LARSON  Yes.

DR CGENCO It would get you to about the sane
place. It is a nodification.

MR LARSON It is not too far different, but I
woul dn't nake as nuch distinction between the various kinds
of surface treatnents.

DR CGENCO So, the proposal nowis -- and | don't
think it is too much different fromwhat we said, for
endosseous dental inplants one subgroup is root forns, and
root forns are further divided into screws and cyl i nders.
The screw can be porous or non-porous and the cylinders
porous as a group.

MR LARSON Surface treated in sonme way.

DR GENCO Surface treated porous. Ckay.
Cylinders coated or surface treated.

DR DRUWOND: If you are going to put a coating
on there you have another interface, and | woul d be
concerned down the road how you are going to treat the
surface. |If you put another interface in there, there is
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al ways potential for nore problens, the nore interfaces you
have. So, | would differentiate between the interface in
terns of howthe coating is applied. GQit-blasting woul d not
be the sanme to ne as a coati ng.

DR CGENOO So, surface treated covers both?

DR DRUWOND: | would differentiate between
surface treated versus coated or uncoated. You coul d have
no surface treatnent, or you could have surface treatnent in
terns of grit-blasting; you could have a coated versus an
uncoated. | would be nore concerned with the interface than
the surface treatnent in terns of potentials down the road.

DR HEFFEZ: Surface treatnment could be not only
grit-blasting but chemcally --

DR DRUWOND: Yes, it could be a lot of things
that we are not tal king about now.

MR LARSON | guess the only one that | would
want to exclude fromthe cylinder would be the straight
machi ned, no retentive features. Qoviously, that is not
appropriate. W don't really know how that is finally going
to be divided.

DR GENCO Al right, let's leave that for a
mnute. Are there any other types besides root formthat
woul d be maj or subgroups? |n other words, we have
endosseous to distinguish from subperiosteal and ot her
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t here anot her ?

DR PATTERS: Bl ades obvi ously.

DR GENCO | heard bl ade.

DR PATTERS: Bl ade.

DR CGENCO Do you want bl ade as a maj or subgroup?
What are your feelings?

DR HEFFEZ: | believe blade is an endosseous
i nmpl ant .

DR CGENCO Rght. So it is another subgroup.
So, we have root formand blade. |[|s there any subgroupi ng
under bl ade?

DR PATTERS: Coated and non- coat ed.

DR HEFFEZ: By calling them coated and non-
coated, that is not synonynous to porous and non-porous.

Por ous and non-porous are nore all-enconpassing in terns
that they can include coating or surface treatnent. But
just coated and non-coated elimnates the ability to talk
about surface treatnent.

DR CGENCO Yes, and | guess the FDA has al ready
dealt with that. The CFR defines porous netallic coated in
a certain way. W could stick with that. The alternative
IS non-porous. So those would be the two distinctions then,
porous and non-porous, and there is a definition of that.
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DR HEFFEZ: | amjust saying in the hierarchy of
things we can tal k about screw and cylinder, high hierarchy,
and that is equal to porous and non-porous because those are
al | -enconpassing terns. But when you cone down to coating
you are narrowi ng and you are not including everything.

DR PATTERS. Bob, | would again |ike to argue for
sinplicity here. | think the literature shows us that there
are some obvious reasons to be concerned about the interface
between the coating and the inplant. There are very solid
reasons for considering classifying those as coated
separately fromnon-coated. But perfornmance standards, as |
understand it, can cover the issues of retention so that one
does not have to, by classification, elimnate a nmachi ned
cylinder. The perfornmance standards can say the inplant has
to have sone degree of retention under certain conditions.
| don't believe it is necessary to nmake a separate
classification to elimnate sonme possibility.

So, | would argue to sinplify. | have just not
heard a strong argunent that cylinders and screws are very
different. Quite clearly, the literature tells us that the
coating may be inportant, especially if it is not properly
applied and not properly manufactured.

| think that bl ades are very different than root
forminplants in the procedures for placenent, etc. $So
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those are the only bases that | see for subcategories --
bl ades fromroot formand coated from non-coat ed.

DR CGENCO So, what you are saying is that the
two major classifications would be root formand bl ade, and
t hen under each woul d be porous and non-porous.

DR PATTERS. No, coated and non-coated. Coating
is applying sone other material to the inplant. Porous, you
can make it porous by sandblasting it but it is the sane
material. |s that not correct?

DR GENGO | amconfused about that -- no, | am
not confused about that but | think that there are severa
things going on here. You can nmake it porous by coating it
or you can nake it porous other ways. You nade a point
about that.

DR PATTERS. | share Dr. Drummond' s concern about
the rel ationship between the coating and the inplant, and I
don't want that to be lost. That is a major concern | have.

MR LARSON But, as you said, that can be handl ed
with the standards w thout making a separate classification,
by just saying if it is coated, the coating shall neet these
requirenents. Wuld that not be acceptabl e?

DR GENGO | go back to this issue of porous and
non- por ous because | think the FDA has already dealt with
that issue. Susan, can you give us sone direction here?
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DR RUNNER  Angela, could you cone up to the

m crophone and expl ain the separation of the different
types, please?

DR GENCO So, toreiterate what is on the table
right now, there are two nmaj or categories, root formand
bl ade, and we are tal king about the termnol ogy to | ook at
the surface, whether it be porous, non-porous, or coated,
non-coated, or a conbination of the two or neither.

M5. BLACKVWELL: Both porous and non-porous, the
way they were originally put on this grid, they were coated.
There are two different groups of coating. QGit-blasted or
machined is they are not coated. Wth grit-blasted you al so
end up with sonething that is roughened but | woul dn't
really consider it porous. So if you are going to group it
into two groupi ngs, you need coated and uncoat ed.

DR GENCO Let ne see if | understand. You are
suggesting coated and uncoated. Then if we want to further
subdi vi de them coated woul d be porous and non- porous.

M5. BLACKWELL: Yes, sir.

DR CGENCO  Ckay.

DR REKON Are we only tal king about existing
i npl ant s?

DR CGENCO W are comng up with a generic
classification which covers what is existing, as |
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understand it. Susan, is that true?

DR RUNNER That is correct. |If there was a new
coating that was to cone into FDA, they would have to claim
equi val ence and go fromground zero to prove equival ence.

DR REKON \Well, suppose | coul d nmake
stereolithography work so | could have a porous netal that |
coul d create?

DR RUNNER | think that would still be
substantially different enough from previously cleared
inplants that it would require additional data, but it could
still be handl ed under existing regul ation.

MR LARSON But, for instance, if you could
denonstrate by coarse stereology that you were substantially
equi val ent to the porous bead-coated, that mght be a basis
for establishing that.

DR RUNNER,  Sure.

DR REKOWN | don't think you shoul d just
arbitrarily throw out uncoated porous.

MR LARSON | guess | woul d be concerned about
t he porous, non-porous designati on and wonder what about
t hi nking about the clains in terns of tissue ingrowh nore
t han porous versus non-por ous.

DR RUNNER But at this particular tine we are
classifying what we have. |If there is sonmething that is
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totally different -- we are not going to be able to think of
every single type of coating or new netal that woul d cone
into being. Therefore, they would have to prove substanti al
equi val ence. W don't have to have an exact classification
here. There is sonme play for technol ogy creep.

DR GENCO So, what | amhearing is that we have
to deal with what has al ready been presented to the FDA and
you have al ready gone through that in comng up with your
suggestion here. Furthernore, we have to deal with things
that are really different in the generic classification, not
just that they appear to be different but that have sone
clinical significance or sone clai mbased difference. |
t hi nk you have brought that up. So, the coated and non-
coated coul d have a cl ai mbased difference, that bone
ingrows in the coated and, therefore, that would be a
di fference and a supposed superior characteristic. Wether
or not it was clinically is another issue.

MR LARSON Rght. | guess what | amtrying to
avoid is splitting hairs even, say, within TPS coatings and
saying, well, this oneis alittle bit |ess porous; this one
isalittle bit nore porous. |If they are intended for
surface and not intended for tissue ingrowth, then |I woul d
say that would essentially all be the sane.

DR CGENCO So, are you confortable with the two
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maj or categories, root formand bl ade, and under those, a
subdi vi sion of coated and non-coated? Then the coated is
porous and non- por ous?

MR LARSON Then you are splitting hairs on TPS,
for exanple, because if you | ook at the way Angel a has
outlined it for us, she is naking a distinction within TPS
coati ngs.

DR GENCO Are these really different?

M5. BLACKWELL: They have different indications in
some cases.

DR GENCO So they are different. So there would
be different indications.

MR LARSON For exanple, there is one category of
TPS coating that is used on orthopedic inplants, on hips,
that is much nore porous and is intended for tissue
ingrowh. | don't think that is what we are tal ki ng about
with any dental inplant. So, | guess that distinction --
are there different indications wthin TPS coated dent al
i npl ant s?

M5. BLACKWELL: | don't know of any TPS that have
anyt hi ng besi des surface roughening. There are sone
coatings that are nore porous than TPS, that inply that they
are for bone ingrow h.

MR LARSON kay, but I think there may be TPS
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coatings that would fall into your nore porous category that
are just those nornmal dental inplant TPS coati ngs.

M5. BLACKWELL: yes, that is possible.

MR LARSON So | amjust saying we are splitting
it too finely there.

M5. BLACKWELL: Perhaps we should split it
differently. Maybe coatings for biologic fixation,
according to the definition, and coatings that are for
r ougheni ng.

DR DRUWOND: Are you tal king about pore sizes
for bone ingrowh then?

M5. BLACKWELL: Yes, sir. There is already one
establ i shed for hips.

DR DRUWOND: But is that what you want to apply
here because porosity -- | nean, | amhaving trouble what is
porous and what is not porous.

DR CGENCO Well, there is an average pore size
gi ven

DR DRUWOND: But that is not the sane thing as
porous, fromny point of view

M5. BLACKWELL: The coating listed in the CFR for
hips is defined by vol une porosity, average pore size, that
it has interconnecting pores, and a certain coating
t hi ckness.
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DR DRUWOND: |Is that what we are tal ki ng about

her e?

DR GENCO W put it on the floor as a definition
of porous, with the caveat that the thickness woul d be
different.

M5. BLACKWELL: Yes, that is the way it was
originally.

DR CGENCO So, porous has a very definite
definition, 37%vol ume porosity, pore size of 100-1000
mcrons, with interconnecting pores. So, that is a
definition of porous and everything el se i s non-porous.

DR DRUWOND: And | amreferring to the | ast
sentence of her description, and just distinguishing between
that and the TPS which is nerely surface rougheni ng, which
is not an inportant distinction.

DR GENCO Let's only nake distinctions that are
meani ngful and inportant. W already have a very
conpl i cated system here.

M5. BLACKVWELL: Maybe we shoul dn't use porous; we
shoul d just use coatings for biological fixation. That way,
those that don't fit the definition for biological fixation
fit in the other category of coatings.

DR CGENCO so, two categories of coatings,
coatings for biological fixation and other coatings, and
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t hen non- coat ed.

M5, BLACKWELL: Yes.

DR CGENCO Let ne just articulate that. So, we
have root formand bl ade and under each we w |l have
coatings for biological fixation, other coatings and non-
coated. Wiat are the other coatings for?

M5. BLACKWELL: Well, as far as | know, the other
coatings are only for surface roughness, but that is not to
say that is going to be the only claim

DR STEPHENS: Wuldn't that be for biologic
fixation al so?

M5, BLACKWELL: No.

DR STEPHENS: Because there are sone surface
preparations that claimthat the roughness facilitates bone
conduct i on.

M5. BLACKWELL: That is what we are trying to
separate out.

DR STEPHENS: Shoul d we say tissue ingrow h
rat her than biologic fixation?

M5. BLACKWELL: | was using the definition that
was given in the CFR

DR REKON Wat is that definition, just for
clarity?

M5. BLACKWELL: If you | ook at page two of your
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gird sheet, it is listed there.

DR REKOWN That is defined as biologic fixation.

M5. BLACKWELL: Biological fixation. It is
defined for nmetallic-coated hips in the CFR It was done by
their panel, | believe.

DR GENCO The first question with respect to
that is do we agree with that? Does that nake sense for
dental inplants?

M5. BLACKWELL: Except for the thickness.

DR CGENCO Except for the thickness. So, that
woul d give us three subcategories, porous for biological
fixation, and that has a very definite definition; other
coati ngs; and non-coat ed.

DR STEPHENS: Wy do we want to do that, again?
| don't see any practical reason for that separation.

DR CGENCO Ckay, now we are getting back to just
two, root formand bl ade. W have a suggestion not to talk
about the coatings and we woul d have just two subgroups,
root form and bl ade.

DR REKOWN But | think that Dr. Drummond's
conmment about the interface being a potential concern is a
valid one, and | would be reluctant to throw that out.

DR GENOO kay, articulate that. Do you want to
subgroup that into interface and no interface?
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DR PATTERS: Coated and uncoat ed.

DR DRUWOND: That puts us back to coated and
uncoated then. | mean, if we are adding an additional step
that puts a newinterface in there by adding a different
material, | nean, coated versus uncoated in this context |
guess is the sane but to material science it is not. But I
w |l back out of that one. But, basically, this is an
addi tional nmanufacturing step, as | understand it, to put
this layer on which may or may not enhance bone i ngrow h.

So, you have a nmachined inplant that you may nodify in some
sense but you don't have an additional material that you are
pl asma- spraying, heat-treating or sonething to put on the
sur f ace.

DR CGENCO Wy are we subgrouping at all? Susan,
do you want to bring us back to why we are subgrouping? Is
it for indications?

DR RUNNER  Yes, it is for indications.

DR CGENCO (kay. Are there different indications
for root-formcoated and root-formnon-coated? Indications
for use or indications for intended use?

DR DRUWOND: | thought the inplication for the
coated versus the uncoated was an increase in fixation tine
or an inplied faster ingrowh of the bone if you had a
certain nodification on the surface, whether it was grit-

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

189

bl asted or hydroxyl apatite or whatever -- a pore size was
avai |l able for the bone to growinto. | thought there was an
i npl i ed enhancenent for these particular inplants.

DR CGENOO How does the rest of the Panel feel?

DR REKOWN Does it nmake a difference in terns of
when you load it? Does that give you sone sense of the
indication? | nean, if you have the biologic ingrowh can
you load it sooner or later? | don't know the answer to
t hat .

DR PATTERS. | amnot convinced there is really
evi dence that coated inplants have a different indication
than the uncoated inplants, or a different success rate.

DR HEFFEZ: | would agree. | think nany
clinicians have in their owmn mnd this situation that they
woul d rather use a cylindrical inplant or a screw inplant,
but I think it has actually been studi ed whether in one
situation or another screw or cylindrical inplant woul d be
i ndi cat ed.

DR CGENCO Ckay. Now let's go to the root form
and the blade. Are there different indications for that
subcl assification? Are there different indications for
bl ades versus root forns?

DR PATTERS. Yes.

DR CGENOO So, that makes sense. | have a
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suggestion. Let's take a ten-mnute break. Be back here at
3: 00.

(Brief recess)

DR CGENCO W will start with some comrents from
Dr. Runner. She will help us in our deliberations. Dr.
Runner ?

DR RUNNER Yes, | think that thereis alittle
bit of confusion and I want to clarify what we are asking
you to do today. In looking at the grid that we have
di splayed, and this grid is sinply based on our |ooking at
all the types of inplants that have come in through 510(k)
applications and separating themout in terns of types and
indi cations, we want you to |l ook at the inplants and their
i ndications for use and deci de what degree of regul atory
control is necessary to reasonably assure safe and
efficacious use of the inplants. That is basically what we
woul d i ke you to do.

In looking at this grid, we would also like you to
pul | out any groups that you think need any different degree
of regulatory control. The grid, in and of itself, has no
meani ng except that we nade it up, and it is an easy way to
ook at the different types of inplants and their
indications. But if you feel that in your clinical
experience inplants for certain indications are reasonably
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safe and efficacious, we can then deal with other types of
gui dance docunents or special controls that woul d ensure
safe and efficacious use at a later point. But right now we
are just asking what you feel is the degree of regul atory
control necessary to reasonably assure safe and effi caci ous
use of these inplants for these indications.

To reiterate, are there any groups on this chart
that need to be pulled out that need any different degree of
regul atory control? Does that clear things up a little bit?

DR GENOO It is alittle different task than
r egr oupi ng.

DR RUNNER Well, in terns of the grouping, we
t hought that when we |ooked at this grid initially it |ooked
very daunting. There are lots of groups and | ots of types.
VW thought it would be easier for you to possibly group sone
of themtogether. dearly, it doesn't seemto be easier
but we thought that it would be easier for you to | unp some
groups that mght have simlar properties. If it isn't
easier, then you can skip that. That woul d be acceptabl e as
wel | .

DR CGENCQO In terns of |unping, we have | unped
all the root form cylinder, screwtogether. That is one
[ unpi ng that the Panel seens to agree is reasonable. 1Is
there any objection to that?
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(No response)

And that that group be different fromthe bl ade
form different indications. |In terns of |unping together,
| have heard suggestions for all the coated to be | unped
together and all the non-coated to be | unped toget her.

Let's go over that again. Yes?

MR LARSON | think the prem se that we had
bef ore suggesting that non-coated and coated not be | unped
t oget her was our thinking that FDA needed that distinction
inthe way the classification was listed in order to dea
with the special controls. But what we are hearing nowis
that they don't need that. As long as we think, based on
the clinical data, that they are equival ent in perfornmance,
and we intend to give themthe sane classification, we don't
have to worry about that.

DR RUNNER Correct, and you can then specify the
controls that woul d be necessary to assure safety and
ef ficacy.

M5. BLACKWELL: You could put special controls for
the different types according to clains. |If soneone wants
to claimtissue ingrowth, you could specify certain things
they woul d have to neet, or specify certain things for al
coated ones, certain adhesion strength or sonething |ike
that. But they wouldn't necessarily have to be grouped

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

193

separately.

DR CGENCO So, if there were just these two
subgroups, root formand bl ade, that woul d hel p the FDA?
Then if soneone nmade a claimfor tissue ingrowmh with a
coated inplant, then there would be a special guidance to
prove that?

DR RUNNER  Yes.

DR CGENCO And we coul d suggest a speci al
gui dance.

DR RUNNER Yes, after seeing nore data you could
specify certain physical characteristics or sonething |ike
t hat .

DR HEFFEZ: Wuld you have to define what the
root-forminpl ant enconpasses? You woul d have to say that
it includes porous, non-porous, coated, with a footnote?

M5. BLACKWELL: You could just say that root form
includes all root-formones. |If you don't specify whet her
it is coated or uncoated, if it enconpasses all of them all
root-forminpl ants.

DR HEFFEZ: | amsaying if somebody comes in wth
aroot-forminplant that clains tissue ingrowh, how do you
say that you didn't consider it in your origina
cl assification?

DR RUNNER  You don't necessarily have to
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consi der every single potential difference in an inplant.
You just have to cone up with controls that in general would
provide for safe and efficaci ous use, and we can worry about
the regul atory aspects of how we woul d deal with

di fferences.

M5. SCOIT: Maybe just to add to that, when the
Panel gets to the point of actually recomrendi ng a
reclassification for endosseous dental inplants, the Panel
can recomrend what they feel is appropriate for the
description of the device. So, if the Panel feels a generic
description is nore appropriate, that is what they can
recoomend. |f they feel a nore detailed descriptionis
appropriate, then they may recommend that. FDA will then
take that recomrendati on and nove forward.

DR GENGO  So, we have then two subgroups, the
root formand the blade. Are there any other subgroups? 1Is
there a subgroup of inplants with special retention
features? Is there a subgroup of tenporary inplants? Are
t hose two ot her subgroups?

M5. BLACKVWELL: | think those two are appropriate
subgr oups.

DR GENCO  Any commrents about those two
subgroups? W woul d have four subgroups.

DR REKON Wat about the zygomatic ones? Are
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they part of the root forn?

DR CGENCO | amsorry?

DR REKOWN Wiat about the zygomatic inplants?

DR GENCO The question is about the zygomatic
i npl ant s.

M5. BLACKWELL: That is an inplant with a special
retention feature.

DR REKOW Thank you.

DR GENCO O is that aninplant in a different
anatomc are? | think that is probably what it is. From
what | heard, they are not special inplants --

M5. BLACKWELL: MNo, it is a larger inplant. |If
you remenber, when | spoke about special retention features,
those are inplants that have sone conponent of the design
t hat makes them substantially different fromthe standard
screw, cylinders or hybrids. Exanples of this would be a
novabl e part for increased retention or a design to allow
the inplant to be placed in a different |ocation than the
usual system The second part, different |ocation than the
usual system would be a zygomatic inplant.

DR CGENCO  Ckay.

DR REKON So orthodontic on-plants woul d be the
sanme kind of category?

M5. BLACKWELL: Wat was that?
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DR REKOW The orthodontic on-plants that you put
in the palate, they would fit into that?

M5, BLACKWELL: Yes.

DR CGENCO So, that category then woul d include
any inplant with a special retention feature. The exanpl es
that we have are the on-plants, the zygomatic and the api cal
expansi on i npl ant.

M5, BLACKWELL: Yes.

DR CGENCO And there may be ot hers.

M5. BLACKWELL: Yes. That is also the place where
sone new technology inplants could fall.

DR CGENCO Ckay. Wat about the tenporary
i npl ants? Does the Panel feel that that is a sufficiently
different indication? Yes?

DR HEFFEZ: | just want to go back for a mnute.
Wiere do the craniofacial, orbit and mastoid, inplants fall?

M5. BLACKWELL: They aren't being discussed in
this grouping. | believe they have a separate
cl assification.

DR CGENCO So, we are tal king about endosseous
dent al .

DR HEFFEZ: | think we have to nake that
di stinction.

DR GENOO R ght. So, these are endosseous
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dental inplants.

M5, BLACKWELL: Yes.

DR GENCO So, so far we think that there are
four subcategories with clear differences for indications.
Let's finish the discussion of the surface coating. There
is not sufficient evidence that they have different
i ndi cations?

DR DRUWOND: If we want to do this, | guess
woul d just put coated and other, and leave it at that. The
coated is a special process to add --

DR GENCO Is there a specific indication for it?
Were woul d you use coated and not use coated?

M5. BLACKWELL: There is not really any difference
in indication.

DR CGENCO There is not, as far as you can see in
the 510(k)s?

M5. BLACKWELL: Well, | nean, they are for the
sanme indication. Sone coated ones inply that they have
better retention at the beginning but there is no difference
for indication. One is just supposed to be an inprovenent.
As we saw fromthe clinical data, there is not nuch
di fference in success rate.

DR STEPHENS: | think in general clinica
experience there really is no specific indication. There
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for exanple, an HA-coated inplant in the posterior naxill a,
but I don't think anyone would say that there were any
specific indications for any of them

M5. BLACKVWELL: | don't believe there are any
conpani es that are narketing themthat way either.

DR STEPHENS: Not that | know of.

DR CGENCO So, what we are suggesting is four
subgroups, root from blade, inplants with special retention
features and tenporary inplants.

DR PATTERS. What about those for extraction,
that have indications for use in extraction sites? Let ne
ask, are there any that actually claimsuch an indication?

M5. BLACKWELL: Extraction site?

DR PATTERS. Yes.

M5. BLACKWELL: Yes, there are several conpanies
that have that in the labeling currently.

DR PATTERS. And is there data to suggest that
they are better in extraction sites?

M5. BLACKWELL: MNo. It is just that not every
conpany has applied for that in their 510(Kk).

DR PATTERS. Well, it seens to ne that is a
different indication.

M5. BLACKWELL: If you look at the top of the
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grid, it is listed as one of the indications that is
separ at e.

DR PATTERS. But | would argue that is a
different indication than putting an inplant in an osteotony
site.

DR GENCO The question is, is there a specific
design or other feature of a generic class of inplants, just
for fresh extraction sites.

M5, BLACKWELL: No.

GENCO  Therefore, it wouldn't be a subgroup.
BLACKWELL: No.

GENCO It would be an indication --

5 3 B 3

BLACKWELL: Yes.

DR GENGO -- but not a specific subgroup that
only fits that indication. For exanple, there is a subgroup
for special retention features. They are very different
from ot hers.

M5. BLACKWELL: Yes, but those that are used in
fresh extraction sites, as they are cleared currently, are
al so two-stage inplants or two-stage inplants as well.

DR CGENCO Mark, are vyou satisfied? It wouldn't
be a speci al subgroup.

DR PATTERS: | amnot understandi ng then why
those with special retention features, if they don't have
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any different indication, why are they a subgroup?

M5. BLACKVWELL: They have a very different design.

DR PATTERS. But they don't have a different
i ndi cati on.

M5. BLACKVWELL: In sone cases they do.

DR PATTERS: Such as?

M5. BLACKWELL: Well, zygomatic is placed in a
very different way.

DR GENCO  The orthodontic on-plant.

M5. BLACKWELL: Yes, the orthodontic on-plant is
definitely a different indication

DR PATTERS. kay.

M5. BLACKWELL: Sone of the ones with special
retention features, it is possible they could be indicated
for areas that don't have as good quality bone as you woul d
use in a nornal inplant.

DR PATTERS. That is possible but is that --

M5. BLACKWELL: Well, that is why you use the
zygonatic i nplant, because you don't have quality of bone.

DR PATTERS: | an unaware of any conpelling data
to support any of these inplants for special uses.

M5. BLACKWELL: What ?

DR PATTERS: There is no data.

DR GENCO Well, | think we are really not
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tal king about that now. That cones later. Wat we are
talking about is, is there a generic class of inplants with
special retention features, and | guess the answer is yes.

| mean, they are already on the market.

M5. BLACKWELL: Yes, sone of them are.

DR GENCO So we want to give that a
classification and then, if it is a subclass the data cones
in terns of categorization.

DR PATTERS. kay.

DR RUNNER | think also that it is inportant to
remenber that if there are significant differences in the
special controls that you would apply to different groups,
then there may be sone advantage in separating the groups
out. If there aren't any differences in the special
controls, then it would not necessarily be an advantage to
separate the groups out.

DR CGENCO kay, so that is another criterion for
subgrouping. That is, if there are differences in specia
controls. Wuld that then get us back to the coating?

(Laught er)

M5. BLACKWELL: | don't think those differences in
special controls would matter. The special retention
features, it is possible that because of the uni queness of
nost of these systens that is going to be difficult to |unp
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with the others because every one of the systens probably
woul d need different special controls.

M5. SCOIT: | was going to try to generically help
wi th answering the question Dr. Patters had in reference to
the inplants with special retention features being a
separate group, or a separate classification, and then
| ooking at indications. Devices are classified based on the
device type -- | believe Susan nay have stated this earlier
but to reiterate, devices are classified based on type and
indication, and the classification then -- you could have a
device that is classified for one indication that could al so
be classified differently for a different indication. $So,
we are | ooking at both device type and indications. Does
t hat hel p?

DR CGENCO To reiterate, based upon type and
i ndication, we have root form blade, inplants with special
retention features and tenporary inplants. Any further
di scussion of the subclassification fromthe Panel? 1Is
everybody happy with that? | would Iike to ask anybody in
the audience if they can add anything to that, or feel that
that is reasonabl e.

(No response)

Let's go to the question of the anatom cal
location. This is question one, as we consi der
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classification of endosseous dental inplants, should we
continue to consider inplant |ocation as a conponent of the
device's indication for use?

Anybody want to start discussion on that? Does
anybody feel that that is now an issue?

DR HEFFEZ: | feel it is no |longer an issue.

DR GENGO  Further comment ?

DR DRUWOND: W have a | ot of percentages. Do
we have any statistical analyses to showthat there is no
difference in the percentages?

DR PATTERS. | think there is a difference
bet ween t he mandi bl e and nmaxi | | a.

DR HEFFEZ: But we were just told there wasn't.

DR PATTERS. Wl |, the success rate is higher --

DR HEFFEZ: | nean, we have lots of clinical
studies. Is there any way to statistically conpare to see
if therereally is a statistical difference, or is it just
nunbers? | think the best way to look at it is really not
the maxilla and the mandi bl e but the quality of the bone.

If the bone was exactly the sanme in the nandible as in the
maxilla, and it is at tines very good quality bone, then the
success rate is conparable. So, it is not the anatom cal
|ocation that drives it, it is the quality of bone that
drives it.
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MR LARSON The other thing that drives it, of

course, is the skill of the surgeon, the prosthetic
restoration, all of that has an effect. Again, we are not
dealing with the statistics but there is a good chance t hat
it kind of washes out the rather subtle differences that we
are seei ng anyway.

DR GENCO  Another way of putting this mght be
is there any area of the oral cavity that is
contrai ndi cat ed?

DR HEFFEZ: Only when the conditions are such
that there is inadequate bone and the patient doesn't with
to have a grafting procedure etc.

DR CGENCO Yes, those are obvious surgical
contraindi cations, but there are no contraindications in
maxillary tuberosities or mandi bul ar second nolar areas. |Is
there data that inplants should be used because there is a
terrible failure rate in certain areas all the tine?

DR HEFFEZ: No.

DR CGENCO Ckay. Nunber three, about the
abutments. WE have al ready had sone di scussi on about
abutnents and should they be classified separately? First
of all, should they be classified separately? The FDA wants
us to give theman opinion on this. Wat are your thoughts?
Can we have sone di scussion? Andrea, do you want to give us
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an opi nion on that?

DR MXRGAN | don't think they shoul d be
classified separately fromthe inplants. It is part of the
sane system nce you place an inplant, it needs to be
restored with an abutnment. It seens like it should go under
the same scrutiny. The sane standards should be applied to
both the inplant and the abutnent system So, in that
respect, it should be one and the sane.

DR GENCO CGher opinions on that? Comments?
Mar k?

DR PATTERS: | don't think | agree. | could see
the possibility of certain types of inplants being
classified as class Il devices, yet, being able to use an
abutnent that is also used under class Il devices. So, the
abut nent shoul d have different classifications, dependi ng on
what type of inplant was going with it. So, | would say |
think they need to be classified separately. The abutnents
don't necessarily belong to the system There are nany
conpani es that just make abutnents.

DR CGENCO Wat is the present status? | have
heard sone comments about inplant accessories. These are
not abutnents but what is the present status of accessories?

DR RUNNER  Accessories at this point, and
abutments, are considered part of the inplant systemand, as
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such, are all class Il devices. However, we are
recommending an initiative to separate out the accessori es.
That did not include the abutnents. Those are surgical
tools and so forth.

DR GENCO So, the question in your mnd is still
on the table. So, there are two opinions. ne is that they
be included with the inplant and the other is to separate
themout. Yes?

MR LARSON A practical consideration in favor of
separating themout is just the nunbers of conbinations and
the difficulty of getting clinical data on abutnents even
for conpanies that nmake the inplants and abutnents, | et
al one for the conpanies that only nake the abutnments. So,
just froma practical standpoint it seens appropriate to
separate them out.

DR GENOO kay. Further comments?

DR HEFFEZ: Another reason for separating them
out is the problens that you encounter with inplants are
many tines different to the problens with the abutnents.
Those that are really a problemw th the abutnent can result
in not being able to be used with the inplant and you have
to use a different abutnment. So, | do think that we have a
different array of problens that could occur and, therefore,
| think we shoul d consider them separately.
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DR STEPHENS: Do the prosthodontists think that

we shoul d consi der the abutnments nanufactured by the same

i npl ant maker the sane as abutnents that are nanufactured by
ot her conpanies for any inplant, nmanufactured by a conpany

t hat makes no inplants but only nmakes abutnents?

DR DRUWOND: | don't think that a manufactured
i npl ant system shoul d get a special dispensation. | am
beginning to think that we are going to have to consider the
abutnents separate fromthe inplant systemas a total
product. | don't know how we can eval uate the total system
w t hout breaking it down into conponents.

DR CGENCO Any other comments? So, | hear the
suggestion fromthe Panel, at |east nost of the Panel, that
abut nents shoul d be broken out and be classified separately
fromthe inplants. Yes?

DR STEPHENS: | wonder if the inplant conpany
representati ves have any comments about use of other
abutnments with their system

DR CGENCO Does anybody want to comment on that?
Yes?

DR WAGNER Thank you. Bil Wagner, wth
Sul zer/Calcitek. Wile we don't have any specific data to
offer you on this, we have had a | ong-standi ng concern about
after-market conpanies offering abutnents that they claim
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are conpatible with our inplants. Qur concern is based on
the fact that we engineer our inplants under very tightly
controll ed tol erances and di nensi ons whi ch we do not
publish. So, I nmust nake the assunption that the after-
mar ket conpany i s sonehow magi cal ly determ ni ng what those
tol erances are for our own abutnments. W have no way of
controlling that.

The other concern is that should there be a
problemw th the inplant as a result of this after-market
i npl ant, the problemcones back to us, the inplant conpany.
W are forced to report it as an inplant failure, even
though the failure may have been caused by sonet hi ng
conpl etely beyond our control.

DR CGENCO Thank you. Yes?

DR MRLIN | think we need to straighten out a
few things here about the difference between clinical
efficacy and safety and effectiveness, and perhaps self-
serving economc benefits to the conpany that is making
inplants. |In response to what was just said, the reality is
that to make a perfect abutnment to match a perfect inplant
you would literally have to create your inplant slot, and
use the sanme drill to create the abutnent so your tol erances
were 100% The realities are that when an abutnent conpany
makes an abutment, they fabricate it to a tol erance |evel
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that is to the standard that they want. If we nake a

tol erance level to 0.0003 of an inch, then it is a tolerance
| evel of 0.0003 of an inch regardl ess of whether you are
looking at that inplant's tolerance levels -- that is their
tol erance | evel.

Let's stop a second here. W are tal king about
two different safety and effectiveness issues. Abutnents,
basically, do not cause inplant failure. |f an abutnent
breaks, it is replaced. |If a screw breaks, it is replaced.
If an inplant fails it has a totally different safety and
effectiveness issue. And | think we need to stop and ask
oursel ves what are we dealing with here? Are we dealing
with safety and effectiveness when we conme up to the podi um
and say, well, we have a problemw th after-narket conpanies
maki ng abutments, or are we dealing with an econom c issues
because we are threatened by it? |In fact, quite honestly,
the restorative dentist, when they have a problem they cone
to us. They don't go to the inplant manufacturer. They
cone to the place where they had the abutnment or the screw
made. So, what | would say to you, once again, is the
abutnent is a stand-al one device because it has a separate
safety and effectiveness issue. It has alnost a zero
norbidity level where it cannot be fixed, replaced or
changed and, at the sanme tine, the inplant has different
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pr obl ens.

DR CGENCO Thank you. Yes?

M5. BROW M nane is Betsy Brown. | amwth the
Nobel Biocare Conpany, and | would like to address the
abutnent fixture issue. First of all, the inplant system
and the fixtures go together. You can't really divorce the
two. However, objectively speaking, Nobel Biocare has years
of experience and data where we have actually proven the
safety and efficacy of our products w th the abutnments that
we make. | see where there are abutnment failures and they
cone back to us, even though it is not our abutnent. So, |
think objectively speaking, if you ook at the clinical data
that is out there and not assune things, the data supports
for the Branemark systemthe abutnents that we nanufacture
with the tolerances and the naterial, etc. to support our
particul ar fixtures.

DR GENCO  Thank you. Any further comments or
di scussi on?

(No response)

The | ast issue we have been asked to address is
what informati on would be hel pful to the Panel prior to the
next Panel neeting, or at |least a Panel neeting at which
classification of endosseous dental inplants will be
di scussed? Anything on that discussion? Yes?
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DR PATTERS. Well, | would like to hear at the
next Panel neeting fromthe inplant conpani es who has
i ndi cations which go slightly beyond the standard
i ndications for an endosseous dental inplant, such as
pl acenent in special areas of the oral cavity, and what they
woul d have to support their inplants in those special areas.

DR CGENCO kay, we have had a call for rationale
and justification of data to support, other than the obvi ous
indication which is to replace teeth --

DR PATTERS: Right.

DR GENCO -- special indications for specia
uses.

DR PATTERS. The usual indication is that
endosseous dental inplants are used to replace teeth. So,
if there are other sites that people are claimng an
indication for, I would |Iike to know what those indications
are, and what basis there is that that particular inplant is
efficacious for such an indication.

DR CGENCO Ckay. Any discussion on that?

DR PATTERS. O, for exanple, if soneone were to
say that their inplant had an indication for use in an area
of cancel | ous bone where there are mninmal anounts of
cortical bone. |If soneone is claimng such an indication, |
would like to see if there is special coating etc. So,
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would like to know if there are such special indications and
if there are data to support them

DR CGENCO Any comments on that fromthe Panel ?
| s everybody happy with that? Anything el se you would |ike
to see?

DR REKON M. Chairman, if it is possible, |
would like to see nore of the failure data. It would be
useful to know when the failures are occurring and what
kinds of failures are occurring early and what ki nds of
failures are occurring later. That would be hel pful, I
think, for nyself.

DR JANCSKY: There is a followup to that,
referring to life table anal yses, maybe nore fine
di stinctions, perhaps every six nonths the percentage of
failures; what is the percentage of the successes, up to the
five years whenever the data are available, as well as sone
further anal yses perhaps on placenent in the nouth.

MR LARSON Just to comment on life table
anal yses, conventionally they are done on an annual basis
and it is sonetimes difficult to dice and slice them In
terns of the frequency of followup, you are not going to
get them necessarily.

DR GENCO Any other things you would like to
see? W want to see safety and efficacy data on the four
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subgroup, root form blade, inplants with special features
and tenporary inplants. W have seen a |ot of data on root
form sone data on the blades. | think we have seen a | ot
of data on inplants with special features and retention
features for the tenporary inplants, regarding safety and
efficacy. Anything else? Susan, do you have any conments
about additional information that woul d be useful to you?

DR RUNNER No, | sense that feelings about
coatings are not finalized. | would |ike the Panel nenbers
to think about any information that they feel would be
necessary before the next Panel neeting.

DR CGENCO Ckay, with respect to coatings?

DR RUNNER Wth respect to coatings.

DR GENCO  Anyone have any problens with that?
Jim what would you like to see with respect to coatings?

DR DRUWOND: Well, if | had ny choice, | would
like to see a conparison study between coated versus
uncoat ed and ceram c versus netal .

DR REKON Wth ten-year followup. R ght?

(Laught er)

DR GENCO  Further comments about coating?

DR STEPHENS: | have a question to FDA. Are
transmandi bul ar inplants and staple inplants included in the
special retention groups, or are they addressed by
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t hensel ves?

M5. BLACKVWELL: Transnmandi bul ar have are separate.
They are currently uncl assifi ed.

DR CGENCO But they are not in the nmajor group of
endosseous dental inplants?

M5. BLACKWELL: No, they are not. Since they are
uncl assi fied, they show up by thensel ves.

DR CGENCO kay, any other information that you
woul d li ke to see before the next neeting?

(No response)

Vel |, we are on schedule. 1|s there anything el se
we need to discuss before we | eave endosseous dental
i npl ant s?

DR ALTMAN | have a question. Were do the
transitional inplants fit?

DR CGENCO  You nean tenporary?

DR ALTMAN Vell, it alluded to the fact that
sone of themlasted a coupl e of decades.

M5. BLACKWELL: That is actually transitional. A
transitional device has a different definition. So, we
don't use that term we use tenporary.

DR GENCO That subcategory is called tenporary.
The concept of transitional is included in that.

DR HEFFEZ: The nonencl ature originally had
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listed hybrids, and we didn't see data presented on hybri ds.
That shoul d be presented.

DR GENCO kay, so noted. Let's nowgo to the
next topic, and that is classification of intraora
appliances for treatnent of obstructive sleep apnea and
snoring. Panela, you have a conmment before we go on?

Conm tt ee Busi ness

M5. SCOIT: Before we go on, because a | ot of
people were interested in when we will be hol di ng our next
panel neeting, if | could ask the panel nenbers and
consultants if they have had a chance to |l ook at their
calendars at least for January to determ ne when in January
they--1 believe we had asked a nunber of the panel nenbers
and consultants but not all if January 12 and 13 is
acceptable, 12, 13 and 14.

DR GENCO  Any problens with those dates? Does
anybody fromindustry knowif that interferes with a najor
meeting or concern of theirs?

M5. SCOIT: Al three days? | amnot sure we wll
need all three days, but the 12th, 13th and 14th, | know Dr.
Altman said he had a conflict on the 12th. Does anyone have
a conflict wth the 13th and 14th? For now, we wi |
tentatively set our next panel neeting date for January 12,
13 and 14. W will publish in the Federal Register the
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extact dates of the meeting when we have cone to a fina
deci sion, and al so you can call the advisory comittee
hot | i ne.
DR CGENCO Thank you very much
CLASSI FI CATI ON CF | NTRACRAL APPLI ANCES
FCR THE TREATMENT CF OGBSTRUCTI VE SLEEP APNEA AND SNCRI NG
DR CGENCO So that we stay on schedule, let's
tal k now about the classification of the intraoral

appliances for the treatnment of obstructive sleep apnea and

snori ng.
OQpen Public Hearing
The first topic on the agenda is the open public
hearing. |s there anybody here who wants to nmake a commrent

about the appliance for treatnent of obstructive sl eep apnea
and snori ng.

Dr. Scharf?

M5. SCOIT: If | could first ask our invited
guests to cone forward to the table here. W have Dr. Barry
Hendler with us, Dr. Eric Furst and Dr. denn dark. Very
briefly, I will introduce them Dr. Barry Hendler is
associ ate professor of oral and maxillofacial surgery and
the director of postgraduate nedi cal education and the
coordinator of |aser and cosnetic surgery with the
Uni versity of Pennsyl vania Medi cal Center.
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Dr. Eric Furst is a surgeon with a specialty in
ear, nose, throat, head and neck. He is also board
certified and he practices in Springfield, Virginia. W
have Dr. denn dark who is the chair of the section of
di agnostic sciences and oralfacial pain with the University
of California at Los Angel es.

DR CGENCO Wl cone. Proceed.

DR SCHARF: | amDr. Martin Scharf. | amthe
Drector of the Tristate Sl eep D sorders Center of
G ncinnati. | have been active in sleep disorders research
and medi cine for over 30 years and have published over 200
papers, chapters and notes regarding issues related to
sl eep.

Li ke nost sleep clinicians, the najority of the
patients that | see in the clinic are those conpl ai ni ng of
synptons related to snoring and possible sleep apnea. Wile
the majority of the patients are physician-referred, in part
because of the dictates of the managed-care providers, many
present on their own, often at the urging of their spouse or
after having experienced a series of events related to
fatigue and sl eepi ness while working, driving or operating
sone type of dangerous equi pnent.

Li ke nost sleep clinicians, we don't believe that
everyone who snores has sl eep apnea nor does snoring, in and
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of itself, suggest the need for pol ysomography. However,
while snoring is not always sleep apnea, | believe that it
is correct to say that the sleep of snorers requires greater
effort and is, thus, likely to be |less refreshing and | ess
restorative than that of non-snorers and, in general, is not
as benign as we mght have thought some years ago.

Nasal CPAP and surgical interventions have been
shown to be effective for both snoring and obstructive sleep
apnea. In our experience, CPAP works in over 90 percent of
the patients with surgical interventions in something
slightly over 50 percent. The latter seens to be nore
effective in correcting snoring than obstructive apnea but
up to a third of the apnea patients cannot or will not
tolerate nasal CPAP as a treatnment for apnea and it is an
expensi ve overkill for sinple snoring.

| ndeed, nost insurance carriers would not support
using CPAP for sinple snoring. Further, the UPPP, the
uvul opal at opharyngopl asty, whether carried out with a
scal pel or with laser or with RF, while effective for sinply
snoring, is often not effective in resolving apnea. W
believe that this is primarily because of contributions of
base of the tongue area to the condition.

Now, today, in our experience, there are over 30
commercially avail abl e dental appliances that have been
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pronoted as treatnments for snoring and sl eep apnea. | ndeed,
the American Sl eep D sorders Association has agreed that a
body of scientific data supports the efficacy of these
appliances in many of these patients.

There is no data that | amaware of that suggests
that any one of the appliances is any nore effective than
any other since they all, essentially, carry out the sane
function; that is, to stabilize the tongue and provide
various degrees of mandi bul ar advancenent. |ndeed, one of
t he devi ces, the tongue-retaining device, goes beyond that
and has the patient sleeping with their tongue extendi ng
outside of their nmouth. But, in all cases, the goal is to
wi den the airway.

Because of the wi de range in costs of these
products and the initial ones, by the time you got through
fitting a patient for them could cost as nuch as $5, 000
with all the testing that was involved, but, today, they
range, on average, from $300 to $1500, depending on who is
doing it.

The rel ative | ack of awareness or understandi ng of
the appliances by third-party decision nakers, as well as
the confusion as to whether or not these are nedical or
dental devices, in nost cases, third-party carriers, in our
area, do not provide reinbursenment for the appliances nor do
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t hey support pol ysomnographi c eval uations to evaluate their
ef f ecti veness.

As a result of that, we have been searching for a
met hod of providing these appliances at a cost that patients
woul d find acceptable. Approximately a year ago, we becane
aware of an appliance called the Snore Ban nade of the same
material, essentially, as far as we could tell, as a
football player, a soccer player, or a basketball player's
nmout hpi ece and the sane material that they mght wear in a
standard nout h guard.

The appl i ances differed by having a bottom portion
whi ch could hold the bottomteeth and jaw in place. The
devi ce was provided to us at a negotiated price of $17 per
unit. Wenever we didn't give themaway, we essentially

charged patients $50 whi ch was essentially covering all our

costs.

VW didalittle study on this and | have data that
| want to present, but before | do that, | would like to
poi nt out that, nunber one, | amhere not at the

representation of any group other than the Tristate Sl eep
D sorder Center of which | amthe director.

VW have not done any work for any conpany that
manuf act ures these dental appliances. W have not been
paid--let me put it this way; we have not been paid to do
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any work by any conpany that manufacturers these appliances
nor do we have any financial relationship with any conpany
that nakes this including the conpany that nakes the Snore
Ban.

| ndeed, | have never even net the individuals that
are involved. Let ne also say that | have no training--
neither do | nor does Dr. David Berkow tz, our medica
director, have any formal training in dentistry or, | should
add, in the | aw which naybe | need to be nore concerned
about than dentistry.

V¢ have been unconfortable w th providing these
appliances but we felt the need to nake them avail abl e
because of the pressure that we were getting frompatients.
So we found that patients who have clinically significant
| evel s of sleep apnea--we first tried themon nasal CPAP as
a gold standard to determ ne the degree to which resol ving
their apnea inproved their condition.

Then, those not happy with nightly CPAP use, or
unwilling to conply, were provided with the Snore Ban. A
nunber of these were asked to return to the lab for a
pol ysommogr aphi ¢ reeval uati on with the appliance in place.
Nei ther the patients nor the third party were charged a fee
for carrying out this study.

| have sone data that | would like to share with
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you. This is the data froma pilot study that we carried
out. Let ne just sinply describe that with the nine
patients, these were patients who had a respiratory-

di sturbance index--that is, the frequency in which their
airway closed fully or partially--of slightly over 18

epi sodes per hour which is considered clinically
significant.

VW use standard techniques. W are tal king about
events that |last at |east ten seconds and events that are
associated with at |least a 4 percent drop in oxygen
saturati on.

Usi ng the Snore Ban, the respiratory-disturbance
index for the one night that was eval uated was reduced to
approxi mately five epi sodes per hour which is considered by
clinicians to be the upper limt of normal. This was
statistically significant. dearly, in these individuals,
the Snore Ban was reduci ng the degree of sl eep apnea.

Froma subj ective standpoint, in terns of snoring,
the patients did not have as severe a problemw th snoring
and we intentionally selected patients that did not have
severe sleep apnea. There was a reduction. Subjectively,
patients report at hone that there is an inprovenent. W
hear this on a regular basis fromtheir spouse or bed
partner, if they are the sane, that there is a clinica
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i npr ovenent.

Simlarly, there was an inprovenent in the | owest
oxygen saturation. That was the only other statistically
significant finding. A lot of this has to be with the
variability and the snall n.

The data clearly denonstrate that the
effectiveness of the appliance in treating obstructive sleep
apnea and, indeed, many patients who, by history, seemto be
experiencing only snoring w thout w tnessed apnea or
synptons of sleep apnea, who were not part of the study,
reported i nprovenent in their snoring.

VW remain quite inpressed with these appliances
which, while clearly not as effective as CPAP, and that is
important, they do seemto inprove snoring and obstructive
sl eep apnea for nmany patients. However, as we have | earned
many tines in the past, while the laboratory is the best
pl ace to | earn about efficacy, the narketplace is where we
really | earn about adverse events.

Patients that we have treated with this particul ar
appliance, and | have no reason to believe that we woul d see
anything different with others and we have used ot hers,
began to conplain of tightness in the condyl e area that
often didn't dissipate for hours after awakening. W were
told that this was sinply fluid buildup in the open joint
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but our concerns regarding creating a TMJ type of problem
were unsettling.

G her patients described tooth pain with one
patient saying, "I was unable to bite into a bagel until
noon." | would tell you that that bagel in Gncinnati is
anong the best in the country so that is a difficult
pr obl em

But, at any rate, patients conpl ai ned about a
change in their bite, teeth that noved, soreness in their
guns. This occurred i ndependent of the degree to which we
advanced the jaw and, indeed, for nost patients, we sinply
recommended that the appliance be fitted with the upper and
lower teeth in a neutral or neeting position.

These probl ens do not change the fact that the
dental appliances have an inportant and yet still
unfulfilled role to play in the managenent of snoring and
apnea. However, given their potential side effects and the
l'i kelihood that many patients would be undertreated for nore
sl eep apnea and a | ack of appreciation by the risks that
occur with long-termuse, we can't support their use w thout
the invol venent of a know edgeabl e cli nici an.

Wi le we are excited and encouraged by the
prospects of an inexpensive treatnment for both snoring and
sl eep apnea, our recommendation is to encourage clinician
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i nvol venent in their use.

| didn't get the agenda for today until today and,

as aresult, | amnot sure that | addressed any of the
inportant issues that are before this coonmttee. 1In
reviewng this, | mght add that one of the najor concerns

that we have in using a dental appliance is the fact that
they need to have a patent nasal airway.

What our experience is--granted, there are
appl i ances that have a hol e where patients can breathe
t hrough, the one that we used did not have a hole. As a
result of that, it became quite obvious that if the patient
did not have a patent nasal airway, they were going to run
into sone probl ens.

It is certainly a concern that presents when one
is dealing with a one-piece design w thout a breathing sl ot
or a space. W have yet to come across or test a device
that works in people who are edentulous. There are an awf ul
| ot of people out there who either have partials or some
artificial teeth or are edentul ous.

| guess, again, we believe that there is a very
exciting role for these appliances, but | guess | woul d have
a lot of concern about sonebody just wal king up to a shelf
and treating their sleep apnea on their own.

Thank you very much
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DR GENCO  Thank you very much, Dr. Scharf.

Any comments or questions fromthe panel ?
DR PATTERS. Dr. Scharf, we received sone

information, the panel did, froma Dr. Hllson. He listed a

devi ce call ed Snore Ban under the category of illegally
mar ket ed devices. |Is this the sanme device that you use, do
you know?

DR SCHARF. M assunption is that that is
correct. | can't tell you exactly how we found this. It
was advertised sonewhere in one of the sleep journals. W
contacted these people and they negotiated a price for us
and sent themto us. W get themby the case and have been
usi ng them

DR PATTERS. | amnot asking you to admt to
admt to any crinmes here. But, just, do you think it is the
sane devi ce.

DR SHRE | mght be able to clarify that for
you. Sone things are public know edge and the fact that the
this device has persisted to narket w thout the benefit of
being cleared by the FDA. Recently, this is also public
information that the device has been seized and there is
sone regul atory action being taken against that particul ar
conpany.

It was an unfortunate choi ce of a product.
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DR SCHARF: W had no idea that this was--

DR SHRE Only in the sense that it hadn't been
cleared. The design and materials nay be conparabl e, but
the fact that we haven't reviewed it neans that we don't
know. Does that hel p?

DR PATTERS. So you believe that it is the sane
devi ce and you have noved yours to sone | ocked area where
they can't be--

DR SCHARF. As soon as | get back.

DR SHRE  Seizure actions are against the
manuf acturer, the sponsor of the product, not against the
i ndi cation users.

DR FURST: Wy did you intentionally choose
patients who had RDIs of |ower than 207

DR SCHARF. That is a good question. W wanted
to get sone experience with this first before we | et anybody
just go home with this. At the tinme that we began using
this, we had sonme experience with a variety of appliances
that were nade by different dentists in the Gncinnati area
and every one of themlooked a little bit different. W
weren't really getting a | ot of consistency.

So we felt like we were going to do a study that
was unfunded, that was uni ndemified, that we woul d take
peopl e who clearly had sl eep apnea and who were willing to
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come in and do this. W just didn't want to expose themto
any nore risk.

DR FURST: A couple of issues; nunber one, wth
RDIs that low, | ama little surprised that the oxygen
saturations only went up to 85 percent.

DR SCHARF:. That is another interesting thought.
| think that one of the shortcom ngs that we experience in
the sleep lab is the fact that a diagnostic night is a
single night and is generally, we believe, not a totally
representative night.

VW are limted by rei nbursenent issues. | tel
the patients, "Look, unless your wife puts wires on you
bef ore you go to bed and belts around you, which would
stinulate a variety of discussions, but unless that is
happening, this is going to be a very uni que experience. W
don't expect that you are going to sleep in the lab |ike you
do at hone."

So we generally assunme that we are
underestimating. The reason | say that--

DR FURST: Wat is your routine diagnostic study?
One night; right?

DR SCHARF:. It is one night. Wat generally
happens is that positive results are pretty easy to dea
with. Negative results are a problem In the 15 to
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20 percent of the patients who have a history strongly
suggestive of sleep apnea who cone into the [ab and hardly
make a sound, we repeat that study at hone at our expense.
In over 50 percent of the cases, we cone up with some pretty
dramati c nunbers.

So we think that if anybody were to do a fornal
study, a good study, it should require a series of
consecutive nights under each condition. dearly, all we
were denonstrating is (a), that it seened to work, it was
consistent with reports fromother devices that Dr. Schm dt -
Nowar ra has published, consistent with clinical experience
and consistent with what the patients tell us.

But it still nmakes us a little nervous that people
woul d do this on their own, and especially the side effects.

DR FURST: Your side effects seemto be
exceedi ngly hi gh.

DR SCHARF:. The side effects are not necessarily
exceedi ngly high because | haven't given any nunbers on what
percentage of the patients have this. M assunption is that
the side effects could be tenpered somewhat by the skill of
the clinician. | amnot a dentist and, in this case, we
have the patients fitting thensel ves--it just so happens
that this device is essentially fit by thensel ves.

The reality is that, in those instances where we
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that we, as non-dentists, would do, necessarily, a better
job. However, | have had nmany patients conme to us who have
been fit by dentists who had undergone a variety of courses
who still experience the exact sane synptons.

So | amnot sure how much of this is just the fact
that some patients have a problemw th nmoving their jaw
The majority of ny experience is in the area of the
phar macol ogy of sleep. | wll tell you unequivocally that
the percentage of patients who have side effects fromthe
dental appliance is much higher than the percentage of
patients that | see who are treated with an experi nent al
hypnoti c.

DR CGENCO Any further questions or comments of
Dr. Scharf?

Thank you very much, Dr. Scharf.

DR SCHARF:. Thank you.

DR CGENCO Is there anybody el se fromthe public
who wants to speak? If not, | would |like to ask Dr. Sandra
Shire to give us sone orientation. Dr. Shire is a dental
officer with the Dental Devices Branch. She is going to
nmake a presentation relative to intraoral appliances for
treatnent of obstructive sl eep apnea and snori ng.

FDA Presentation
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DR SHRE Thank you, DR GENCO This is the

classification of the intraoral appliances for treatnent of
snoring and sleep apnea. Intraoral appliances for the
treatment of snoring and sleep apnea are currently

uncl assified. W are asking the panel to determne an
appropriate classification for these devices.

In the context of classification, there are
certain issues related to the use of these products that we
woul d i ke the panel to consider. Dr. Scharf touched on a
few of themand they will be presented in the form of
questions at the end of ny presentation.

Snoring is both a social and nedi cal problem
Heavy snorers and those who suffer fromobstructive sleep
apnea are nore prone to cardiovascul ar di sease than their
non-snoring counterparts. The nost advanced stage of
snoring i s obstructive sl eep apnea whi ch can cause cardi ac,
pul nonary and behavi or probl ens.

Wiereas snoring neans a partial obstruction of the
ai rway, apnea neans total obstruction. Qccasional brief
obstructive events are harmless and quite common in the
adult population. It is considered a pathol ogical condition
when t he apnea epi sodes | ast over ten seconds each and occur
seven to ten tines per hour.

I n many apnea patients, episodes |ast over 30
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seconds each and occur hundreds of tine during a night.
Such patients nmay spend half of their sleep tine in total
ai rway obstruction.

The literature indicates that significant apnea
may occur in 35 percent of snorers. Traditional therapeutic
nodalities for the treatnment of snoring and sl eep apnea
i ncl udes surgical and nedi cal approaches. The increasing
availability of intraoral appliances provides another option
for practitioners who would like to avoid surgery or CPAP
treatnent or who feel that the patient is unlikely to adopt
or benefit fromsignificant lifestyle changes that woul d
inprove their condition. Qal appliance therapy offers a
noni nvasi ve and reversibl e treatnment option.

FDA review of these intraoral appliances is
required prior to marketing. |Intraoral devices are reviewed
in the Dental Devices Branch under the Prenarket
Notification, or 510(k) Program Reviewers exam ne the
device's extent of clains and have consistently required
prescription labeling; that is, that these devices be
di spensed under the supervision of a dentist or a physician.

For devices that seek to claimtreatnent for
obstructive sleep apnea, the Dental Branch al so reconmmends
that the sponsor submt clinical data to support safe and
efficacious use of the device. W do have the opportunity
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to request clinical data in a 510(k), and this is one
situation where we have done so.

Many intraoral devices have been cleared for
market. These devices fall into three categories. The
categories are nmandi bul ar-repositioning devices, tongue-
retai ning devices, and palatal-lifting devices. The
maj ority of the devices that we have cl eared have been of
t he mandi bul ar-positioning type but there have been a
handf ul of tongue-retaining devices and palatal-lifting
devi ces.

The mandi bul ar - posi ti oni ng devi ces are designed to
nove the mandible into a nore anterior position and provide
support for the jawat rest. This is intended to create a
| arger airspace thereby increasing the air turbul ence and
tissue vibration responsible for snoring.

Tongue-retai ni ng devices are intended to increase
airway patency by supporting the tongue in an anterior
position and palatal-lifting devices are designed to |ift
the soft palate thereby creating a | arger airways space.

The Dental Branch has considered these devices to
be appropriate for prescription dispensing because of the
possibility of msdiagnosis of a nore serious condition. In
addi tion, nuscul oskel etal problens may occur when | ay
persons attenpt to advance and support the mandible in a
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forward position.

Resulting pain or injury to the tenporomandi bul ar
joint or other orofacial structures or, if you were here on
Monday, the nmaxillary-trigemnal conplex--if the nandible is
advanced too far or too rapidly.

The panel will be asked to eval uate whet her
prescription |abeling will be appropriate and what factors
shoul d be considered if over-the-counter availability for
t hese products is considered. The panel should al so
consi der any speci al |abeling considerations such as
precautions or contraindications.

If you can stand it, | would like to provide one
nore iteration of device classification for you. Regulatory
classification of nedical devices is assigned by the
relative risk of the device and the |l evel of control
necessary to help insure safety and effectiveness of the
devi ce.

Adass | devices are required to neet general
controls. GCeneral controls are the baseline requirenents
for all nedical devices. These related to m sbranding,
adul teration and, unless exenpted, registration and listing
subm ssion of PMN\s at the 510(k) and design and production
of the devices under good nanufacturing practices.

dass Il devices are required to nmeet genera
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controls and al so special controls. These are further regs
and may include special |abeling requirenents, patient

regi stries, post-market surveillances. dass | and class Il
devices are cleared with a 510(k) and this requires
denonstration that the proposed product is as safe and as
effective as a legally nmarketed devi ce.

Premar ket approval is the process for FDA to
evaluate the safety and effectiveness for class Il devices.
This is the nost stringent |evel of control for a new
product. Due to the level of risk, the agency has
determ ned that general and special controls for the
class Il product would not suffice for the regul ati on of
that particul ar product.

Pl ease consider the follow ng questions during
your discussion of intraoral devices for the treatnent of
snoring and sl eep apnea.

[Slide.]

Question 1; should the agency conti nue to consi der
all three types of intraoral appliances for snoring and
sl eep apnea--that is, nandi bul ar repositioners, tongue-
retaining devices and palatal lifters as one category for
the purpose of classification. |If not, what features of a
device would cause it to fall into a different category.

That is the lunp or split question.
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[Slide.]

Question 2. This is in three parts. 1In the
context of classification and the possibilities for special
controls, please address the follow ng issues in your
di scussions: design features--intraoral mnandibul ar -
posi tioning devices are either of a one-piece or a two-piece
design. Devices that are of a two-piece design are
connect ed toget her by various mechani cal neans and can be
separated by the patient in the case of an energency.

(ne-pi ece designs generally include slots or
spaces to permt oral breathing. Wat concerns mght be
presented by a one-pi ece design w thout breathing slots or
spaces?

Section 2 is precautions or risks. Same question.
Are there special instructions or contraindications that the
panel can identify related to the use of the devices in
patients who wear full or partial renovable dentures? Are
there other precautions or warnings that could be included
in the device | abeling?

The third part of that question; intraoral devices
for the treatnent of snoring and sl eep apnea have been
cleared for narket as prescription devices. For this
category of devices, would the classification be the sane if
the products were di spensed as over-the-counter products?
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[Slide.]

Third question. Should the agency require the
sponsors of intraoral devices that claimto treat sleep
apnea to submt clinical data to support that clain? |f so,
pl ease describe the pertinent features for such studies.

DR GENCO  Thank you very much, Dr. Shire.

Any questions of Dr. Shire fromthe panel ?

If not, what we will do then is proceed with the
presentations by Dr. Berman. | think we mght have tinme for
the other two, also. Dr. Charles Bernan.

Presentations by Professional O ganizations

DR BERVAN Al of you have a presentation by Dr.
Kenneth HIlson before you. | should explain the occasion
of ny being here. | amhis patient. He could not comne
today. There was absolutely no way that he could cone and
he woul d asked ne if | would pinch hit for him So | wll
ask you to be kind to me and I will do ny best to prevent
hi s vi ews.

| have spent quite a bit of tinme with him He
made me a snoring device nmany, nany years ago which clearly
works. | amreasonably famliar with the work that he has
done over the last nunber of years. | also have nade a few,
perhaps ten, snoring devices in ny own practice. They were
all prescriptive, not in the formof ny purchasing but in
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the formof fabricating ny own device.

In sone of the patients, we nmade appliances for
peopl e who coul d not wear CPAP devices. Interestingly
enough, these were not referred by the | ocal sleep center
which, in our hospital, does not use dental intraoral
appl i ances.

As | was sitting here, |adies and gentleman, | was
rem nded of a Sunday norni ng when we were driving to play
golf and we saw a fire in a farnhouse. M friends and I
st opped and began to put out the fire with garden hoses and
went into the building and got people out of the buil ding.

There were peopl e there who were saying, "Wait for
the fire departnent.” The analogy that | amnmaking is a
very interesting one because it has been proposed here that
the best for the public, the public's health interest, at
this noment, is, perhaps, to classify devices all as
class |1

| wonder about that. | really do because you know
it wasn't but a few years ago when dentists didn't neasure
bl ood pressures. | know very well about that time because |
pi oneered the public-health effort to get dentists to
measure bl ood pressures. W brought in, by 1980, over
800, 000 people into nmedical care and there was a fire with
hi gh bl ood pressure, no doubt about it. The fire is not
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nearly as bad today.

| am going to suggest to you that you classify
snoring devices, |labeled only for snoring, as class I, that
you nake it as easy as possible to get snoring devices on
the market, labeled only for snoring. The reason for that
is that it gives the trucker who is falling asleep at the
wheel --and, incidently, have any of you been bunped goi ng 60
mles an hour on the expressway by a driver who ramred you
up the back because he fell asleep? Well, | have.

Have any of you ever been in a car accident
because you fell asleep? Well, I think I have. | amnot
sure because | don't renmenber. So there is a real public-
heal th probl em of people falling asleep during the day. And
there is a lack of information out there, as we had in 1974,
when hi gh bl ood pressure was rising, the cardi ovascul ar
death rate was ri sing.

I nterestingly enough, the cardi ovascul ar death
rate peaked in 1974 precisely when the National H gh Bl ood
Pressure Education Programcane into effect and | was their
first dental consultant.

So you have really got a "consci ence" decision
here to make. You have got a really difficult decision to
make. Those of you who are professional sleep people, of
course, you are going to see it fromyour side. But I ama
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patient. | ama guy who probably had an acci dent because he
fell asleep

| didn't kill anybody but | tell you, | have just
made an appliance for a young man who totalled two cars in
the last two years; big fat neck, classical anatony of a
snorer, overweight, no exercise. He canme in the follow ng
week and said, "Unbelievable. [I'msleeping. |'mbetter. |
feel wonderful."

You are shaking your head. It's okay. You don't
likeit. Fne. I'mgivingit to you. You should know and
you wi || nmake your decision but |I think you have to give
very serious thought to naking it difficult to bring snoring
appl i ances to narket.

Sl eep apnea appliances, fine. Were there are
nmedi cal clains, fine. But there are hundreds of thousands
of car accidents a year related to daytinme sleep

| think that suns it up pretty well. | think you
have got a "conscience" decision to nake. Are you going to
make it easy to bring snoring devices to nmarket--snoring
devi ces.

DR CGENCO Thank you very much, Dr. Bernan.

Panel , do you have any questions or comrents?

DR PATTERS. Dr. Berman, could you clarify what
you nean by "making it easy?" You have nade these devices
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for others, worn themas nade by other professionals. Are
you suggesting that a patient go into the drugstore and buy
their own and fit thensel ves?

DR BERVAN Maybe. Maybe | am It is possible
that | ambecause | think the worst that is going to happen
is that he is going to take it out and throwit out as sone
of ny patients have done on the appliances | have nade. But
that said, yes. | think the worst that is going to happen--
this is a noninvasive procedure. This is not |ike
uvul ectomes. This is not |ike pharyngeal surgery.

This is not like a $5,000 sleep study. The
country can't afford that. You knowthat. And there is a
fire. Are you going to wait for the fire departnent or are
you goi ng to do sonet hing about it?

DR GENGO  Any further comrents fromthe panel or
t he guests?

DR FURST: | would like to know what you woul d do
with that trucker who had really severe sleep apnea with
desaturations and a respiratory index of 60 who doesn't know
he has sl eep apnea but just knows he snores. He goes to a
store and he buys a snoring device. He snores better but he
still has sleep apnea and still falls asleep at the wheel.

How do you justify that?

DR BERVAN You are going to have an acci dent
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either way. You know that and | know that. He may Kkill

you. But the fact of the matter is yes. The fact of the
matter is, by the fact that he goes out and buys sonethi ng
off the counter gives you a chance to educate him gives you
a chance to put this in his head, gives you a chance, wth

| abel i ng--gives the country a chance to nmarket hi gh bl ood
pressur e.

The sanme way. Don't nonkey around with it.

DR CLARK: | just thought | would point out that
if somebody falls asleep at the wheel, it is not usually
because of snoring.

DR BERVAN Pardon ne. | can't hear you.

DR CLARK: If sonebody falls asleep driving a
car, it is not because of snoring. It is because of apnea.
You seemto mx the two together. | just wanted to clarify
t hat poi nt.

DR BERVAN But peopl e who have apnea snore. It
gives you shot at themthat you didn't have before. It is
like the patient going to a dentist with a toothache and you
find out he has got a systolic blood pressure of 200 and a
diastolic blood pressure of 120 and you get himinto nedical
care. That has happened to ne |ots.

It gives you a shot at him

DR HEFFEZ: Does an anti-snoring device prevent
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sonebody from sl eepi ng?

DR BERVAN Not ne. Not at all. A so, one of
the things that you are going to do is stinulate invention.
Just think about that for a mnute. You are going to
stinmulate nore invention. You are going to stinulate nore
creativity. There is a way of doing it so that the patient
can adjust the anterior/posterior dinension. There is a way
of doing that which | have seen

There is literally a way a patient can nmake them
t hensel ves. Let the person prove to the FDA that this is
all possible but make it easier. Don't wait until the house
burns down.

DR HENDLER  Just one comment. It seens to ne
that that approach takes this patient's care out of the
hands of professionals who coul d hel p di agnose a sl eep-apnea
problemand potentially lure a patient into a fal se sense of
security. They may not be snoring anynore, but they may be
having significant life-threatening sleep apnea as well.

Patients who are not snoring, many of them and |
have seen many patients like this, feel they don't need to
see anybody now. Their wife is no | onger bashing themin
the side to wake themup in the mddle of the night. But
they are still having sl eep apnea.

DR FURST: It is one of the reasons that |aser
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uvul opal atopl asty is contraindicated in patients who have
sl eep apnea because, very often, their bed partner wll see
their w tnessed apnea as a reason for themto seek nedi cal
care. |If you renove that snore and they can't wtness the
apnea, then the patients can continue to have apnea and not
snore. That is a very potentially dangerous problem

DR GENCO  Any further comrents?

DR BERVAN | have no comments. Thank you so
much for having ne.

DR GENCO You are wel come. Thank you.

Shall we proceed, then, to the next speaker from
the American Sleep D sorders O ganization, Dr. Daniel Loube.

DR LOBE | amDan Loube. | amthe head of the
Sl eep D sorder Breathing Special Interest Section of the
Anerican Sl eep D sorders Associ ati on.

[Slide.]

The Anerican Sleep D sorders Association is 3,000
physi ci an nmenber strong. The ASDA sets the standards for
sleep nedicine practice in country. It publishes practice
paraneters and position statenments. It accredits all the
sleep centers and the sleep | aboratories in the country.

There is al so an Anerican Board of Sl eep Medici ne
that credentials and certifies indication sleep
practitioners. Al of thisis in an effort to standardize
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the practice of sleep disorders nedicine.

[Slide.]

| think all of you know that sleep apnea is
dangerous. Sone of sequel ae of obstructive sl eep apnea
i ncl ude hypertension, coronary-artery disease,
hyper gl ycem a, stroke, pul nonary hypertensi on and sone
neur opsychi atric probl ens such as depressi on, nentation
changes and sone ot her probl ens.

[Slide.]

Wrk by Larry Finley at the University of Virginia
has denonstrated that patients with obstructive sl eep apnea
are at increased risk for accidents, as you all know
Certainly, patients with severe apnea are at |east two and a
hal f times increased risk versus all drivers for having
acci dent s.

The main problemright noww th sleep apnea is
that it is inadequately diagnosed and it is inadequately
treated. There is a problemw th standardi zation. Part of
that problemis that patients are underdi agnosed. A
possi bl e mechani smfor underdi agnosi ng patients would be if
they went to a drug store and bought a device for snoring
when what they had was either obstructive sl eep apnea or
upper airway resistance syndrone.

G her problens with the diagnosis of these
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patients are that they can be m sdi agnosed. That m ght
occur when they go to a physician or a dentist who is not
experienced with these disorders. Potentially, they may
present wi th excessive daytine sl eepi ness but not have
obstructive sl eep apnea.

They m ght have nocturnal oxygen desaturation that
occurs with GOPD. They m ght have nocturnal oxygen
desaturation which occurs w th neuronuscul ar weakness from
some neuronuscul ar di seases. They mght have central sleep
apnea which is not a problemof obstruction of the pharynx
but nore a problemof central drive |eading to | ack of
breat hi ng during sl eep.

There are a nunber of conpliance problens that we
are dealing with right now when we are trying to treat
adequat el y obstructive sleep apnea patients. VW only have
between a 50 to 75 percent conpliance rate when we use CPAP
Ve think the conpliance rate may be higher with oral
appl i ances, but we are not sure because all we have is
subj ective data

V¢ al so have a problemin that we have | earned
that subjective treatnent responses, when we are assessing
treat ment outcones, are inadequate to assess whether or not
a treatnment works. So if a patient has gotten an ora
appliance or has gotten upper-airway surgery--let's say a
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| aser-assi sted uvul opl asty or sonething el se, they may say
they feel better but, in actuality, they may be still having
35 or 50 or 60 obstructive sleep apnea events per hour.

Finally, we have a problemw th getting patients
back for followup. This is in addition to getting patients
initially in to the physician; we have a problemwth
getting themback for follow up. W have a problemw th
getting themback for followup sleep studies to docunent
the success or the failure of these different treatnents.

[Slide.]

This is a conpilation of sone of the recent
studi es on oral appliance outcones. The Y axis represents
respiratory disturbance index and on the X axis are a nunber
of the authors who have authored these studies.

What you see with the yellow bars is that the
respiratory index is high and, with the blue bars, that,
after treatnent, the RDIs significantly decrease.
Respiratory di sturbance i ndex, or the nunber of apnea and
hypopneas per hour.

So oral appliances work with respect to decreasing
the respiratory i ndex when we use certain types of
mandi bul ar-repositioning devices. Unfortunately, now, if
you | ook at | owest nocturnal oxygen saturation, again yellow
pretreatnment and bl ue posttreatnent, we see an inprovenent

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

248

in the | owest nocturnal oxygen saturation but we don't see
patients goi ng back up above 90 percent |owest nocturna
oxygen saturati on.

So there is a suggestion there for patients who
have probl ens with oxygen saturation during their
obstructive sleep apnea that oral appliances may not be the
best treatnent.

[Slide.]

This is sone data froma study that was published
in Sleep that | ooked at the respiratory disturbance index
pre- and post-treatnment w th the nmandi bul ar- positi oni ng
device. Wat you see is that sone patients, post treatnent,
who start off with an RD of |ess than about 30, have a
pretty good treatnment response but that the respiratory
di sturbance index is never conpletely reduced to zero as it
m ght be w th CPAP

As well, if you |l ook at the patients who have nore
significant or nore severe sleep apnea up here with an RD
that is above 40, you see sone of themfail. And sone of
themdon't really have adequate treatnment responses. They
only get down to a rate of about 20 events per hour which
nmeans that they still have sl eep apnea that has significant
nortality attached to it.

[Slide.]
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The American Sl eep D sorders Association came up
with practice paraneters and that is that, for mld
obstructive sleep apnea, oral appliances can be a first-line
treatnent. For severe obstructive sl eep apnea, oral
appl i ances should only be used if patients are CPAP-
intol erant.

Then, for noderate obstructive sleep apnea, the
Anerican Sl eep D sorders Association still thinks that this
is a second-line treatnent, but | think that some of the
newer data that has cone out the past year and a hal f
suggests that increased efficacy may allow for nore
wi despread use of oral appliances in noderate patients.

The bottomline is, and | think what is inportant
to say to you all, is that the use of oral appliances or a
application of this to the treatnment of obstructive sleep
apnea is not perfected by any neans.

[Slide.]

Sone devices fail. There is a device called
Snore-Ex. This was evaluated in an article that was
published recently in the Arerican Journal of Respiratory
and Oritical-Care Medicine. This device had a very high
failure rate and a very poor conpliance rate.

So not all these devices are created equal. A |ot
of these devices don't work. And there are sone ot her
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I Ssues.

[Slide.]

Side effects are frequent. There was an article
published in the Sleep D sorders Dental Society this past
issue, the report, that suggests a 25 percent side-effect
preval ence and these included teeth pain, jaw pain, gum pain
and TMJ di sconfort or pain, excessive salivation, et cetera.
So there are a nunber of side effects that occur with ora
appl i ances.

[Slide.]

Possi bly even nore inportantly, we don't know what
the long-termside effects of oral appliances are.

[Slide.]

Wth respect to how these devi ces shoul d be
di spensed, | think that, in a sense, oral appliances have a
potency that is equal to CPAP on sone occasions and to sone
of the medicines that are out on the market. | think we
should treat it with the sane type of respect that we do to
prescription medicines that are rigorously eval uated by the
FDA before they are put on the market and whose side effect
profile is very carefully assessed.

| think that it is very, very inportant to keep
dentists and doctors in the loop, and this will be lost if
we nmake these devices class | or, in a sense, over-the-
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counter .

[Slide.]

Wien | speak to pul nonol ogists, | think the bottom
line is that oral appliances are ready for integration into
our armanmentariumfor the treatnent of obstructive sleep
apnea. However, they are not yet perfected and there needs
to be considerable nore work before we can say that al
devices work and that we can predi ct which devices work for
i ndi vidual patients.

Thank you.

Dr. GENGO Thank you, Dr. Loube.

Any comments or questions fromthe panel ?

Dr. Loube, in the data that you showed wth
respect to RDI and oxygen saturation, were those the
mandi bul ar repositioning devices or a mxture of devices?

DR LOUBE Those were four studies on nandi bul ar -
reposi tioning devices. Those were studies that got
publ i shed. Those were good outcones. There are studies
that the outcones are not as good and there are devices on
t he market where the outcones are not quite as good.

DR GENCO  Mandi bul ar - posi ti oni ng devi ces i s not
as good. As that what you are sayi ng?

DR LOUBE |, personally, think that nandi bul ar-
posi tioni ng devi ces have been better evaluated. There have
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been few studi es over the past ten years on tongue-retaining
devices and | would hope that we would start to do nore of
those studies. But |, personally, don't frequently use
tongue-retaining devices in ny practice.

DR GENCO Wiat is the Snore- Ex?

DR LOBE The Snore-Ex is a palatal lifter.

DR GENCO Are there studies wth pal atal
lifters?

DR LOBE CGher studies with palatal lifters? |
woul d have to defer to a dentist's expertise. | had not
seen much in ny review of the literature.

DR FURST: There are virtually no studies on
palatal lifters at all.

DR GENCO  Any other comments or questions from
the panel or the guests of Dr. Loube?

DR LOUBE  Thanks.

DR CGENCO Thank you very rmuch.

Let's now hear fromDr. Dennis Bailey, of the
Sl eep D sorders Dental Society.

DR BAILEY: My | have two mnutes to go and get
ny slides? | wasn't prepared until tonorrow.

DR GENCO W could defer that until tonorrow
You are right. You were schedul ed for tonorrow

That ends our fornmal presentations. It is a
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quarter to 5:00. W could have sone di scussion now or woul d
you |l i ke to have discussion after finishing the fornal
presentations tonmorrow W have, actually, a series of four
present ati ons tonorrow.

What woul d you like to do? VWit until tonorrow?

DR DRUWOND: | would like the presentation of
the general field before we di scuss what we are doi ng.

DR CGENCO  Ckay.

DR ALTVMAN Are the presentations tonorrow al l
fromindustry or are they professional organizations?

DR CGENCO Dr. Bailey, is yours an organization
or industry.

DR BAILEY: Yes, sir. | represent the S eep
D sorders Dental Society.

DR GENCO So that is an organi zation. The | ast
two, EMP Systens, Dr. Burton, and a representative of D STAR
are apparently conpani es.

Sandra, would you like us to deal w th anything
nore tonight or wait until the presentations tonorrow

DR SHRE No; the charge is clear to the panel.

DR GENCO The charge is clear. W are starting
to hear sone information relative to sone of your questions.

If that is the case, the neeting is fornally
adjourned for the day. | would suggest we take a ten-mnute
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break and then we will

[ Wher eupon,

cone back here for cl osed session.

at 4:40 p.m, the proceedi ngs were

recessed, to be resuned at 8 o' clock a. m, Wdnesday,

Novenber 5, 1997.]
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