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PROCEEDIL NGS

DR. GENCO Good norning, |adies and gentlenen and
menbers of the panel. 1'd like to welcone you to this
session on inplants. First, Ms. Scott is going to give us
sone announcemnents.

MS. SCOIT: Good norning and wel conme to the Dental
Products Panel neeting. Again, nmy nanme is Panela Scott and
| serve as the secretary for the Dental Products Panel. |If
you have not signed in this norning, please do so at the
sign-in desk just outside the room Also, at the sign-in
desk you will find agenda booklets for today, and al so you
will find information regarding obtaining a transcript for
t oday' s neeting.

Meetings are held only if there are applications
or issues that FDA needs to or chooses to bring before the
panel . \Whether or not a neeting will be held is determ ned
about two nonths prior to the tentative neeting date. Wen
a decision is made, the information is nade avail abl e
t hrough the FDA Medi cal Advisory Conmmttee hotline. The
phone nunber for the hotline is 1-800-741-8138 or
301-443-0572. The code for the Dental Products Panel is
12518.

At this time | would Iike to announce the future
tentative dates for the Dental Products Panel. And if |
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could ask the panel, if you have your calendars wth you, if
you could pull out your calendars so that you can mark those
dates and al so |l et nme know whether or not, particularly the
voting nmenbers, if you will not be avail able on those
particul ar dates.

March 10th through the 11th, 1998 is the next
tentatively schedul ed neeting. May 12th through the 14th,
1998; August 4th through the 6th; and Novenber 3rd through
the 5th. Again, those dates are March 10th through 11t h;
May 12th through the 14th; August 4th through the 6th; and
Novenber 3rd through the 5th.

Do any of the voting nenbers at this tinme foresee
any difficulties in their schedules with making those dates?
Voting nmenbers, industry rep?

[ No response. ]

M5. SCOIT: If not, I'll give you tinme to | ook
t hrough your cal endars the rest of the day and we may cone
back to this just to make sure that those dates are good for
nost of our nenbers.

The next item of business are three statenents
that are to be read into the record. The Dental Products
Panel neeting January 13th, 1998 conflict of interest
statenent. The follow ng announcenent addresses conflict of

interest issues associated with this neeting and i s nade

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



part of the record to preclude even the appearance of an
inpropriety. To determne if any conflict existed, the
agency reviewed and submtted agenda and all financi al
interest reported by the commttee partici pants.

The conflict of interest statutes prohibit special
Gover nment enpl oyees fromparticipating in matters that
could affect their or their enployees' financial interest.
However, under the final rule on 18 USC 208, acts affecting
a personal financial interest, Title V, CFR Part 2640,
publ i shed Decenber 18th, 1996 in the Federal Register
Vol unme 61, No. 244, a special Governnment enployee nmay
participate in any particular matter of general
applicability where the disqualifying financial interest
arises fromhis non-Federal enploynent or froma de mnims
stock hol di ng.

Since the agenda itens for this session involve
only particular matters of general applicability, the agency
has determ ned that Dr. Robert Genco, Dr. Elizabeth Rekow,
Dr. John Brunski, and Dr. James Drunmmond nmay participate
fully in the discussions.

W would like to note for the record that the
agency took into consideration another matter regarding Dr.
CGeorge McCarthy. Dr. MCarthy reported an interest, but no
financial involvenent, in a device at issue. Since there is
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no financial involvenent, the agency has determ ned that Dr.
McCarthy may participate fully in all discussions.

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

Wth respect to all participants, we ask in the
interest of fairness that all persons making statenents or
presentations disclose any current or previous financial
i nvol venment with any firm whose products they nay wish to
coment upon.

Secondly, | would like to read into the record the
appoi ntnent of tenporary panel chairperson. | appoint Dr.
Robert Genco to act as tenporary chairman for the duration
of the Dental Products Panel neeting on January 13th, 1998.
For the record, Dr. Genco is a special Governnent enpl oyee
and is a voting nenber of the Dental Products Panel. Dr.
Genco has undergone the customary conflict of interest
review. He has reviewed the issues to be considered at this
nmeeting. Signed by Dr. Bruce Burlington, director for the
Center for Devices of Radiological Health on January 6th,
1998.

Appoi ntnment to tenporary voting status. Pursuant
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to the authority granted under the Medical Devices Advisory
Comm ttee Charter dated October 27th, 1990, as anmended April
20t h, 1995, | appoint the follow ng people as voting nenbers
of the Dental Products Panel for this panel neeting on
January 13th, 1998: Dr. D ane Rekow, Dr. Leslie Heffez, Dr.
Andrea Mdrgan, Dr. John Brunski. For the record, these
peopl e are special Governnent enpl oyees and are consultants
to this panel under the Medical Devices Advisory Commttee.
They have undergone customary conflict of interest review
They have reviewed the material to be considered at this
meeting. Signed by Dr. Bruce Burlington, director, Center
for Devices of Radiological Health, January 6th, 1998.

At this tinme | would now |like to introduce our
panel for today. Qur acting chairperson for today is Dr.
Robert Genco. He is distinguished professor and chair of
the departnent of oral biology at the School of Dental
Medicine at the State University of New York at Buffalo.
Next we have Dr. WIllie Stephens. He is associate surgeon
with the division of maxillofacial surgery at Brigham &
Wnen's Hospital.

We also have with us Dr. Andrea Morgan. She's the
clinical instructor wwth the departnent of restorative
dentistry at the University of Maryland Dental School. W

have Dr. Mark Patters, who is the chair of the departnment of
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Peri odontology with the College of Dentistry at the
University of Tennessee. W also have M. Floyd Larson, who
is the president of Pacific Materials and Interfaces, and he
is our industry representative.

We have Dr. Diane Rekow. She's the chairperson
for the departnment of orthodontics at the University of
Medi cine & Dentistry of New Jersey. W also have with us
Dr. Leslie Heffez. He is professor and departnent head of
oral and mexillofacial surgery at the University of Illinois
at Chicago. W also have Dr. Jani ne Janosky. She is
assistant professor with the departnent of famly nedicine
and clinical epidemology with the School of Medicine at the
Uni versity of Pittsburgh.

We have Dr. George McCarthy. He is the chief of
t he Comm ssioned O ficers Dental Cinic wwth the National
Institutes of Health. W have Dr. John Brunski, who is
prof essor of bionedi cal engineering at Renssel aer
Pol ytechnic Institute. W have Dr. Janmes Drummond. He is
prof essor of restorative dentistry at the University of
II'linois at Chicago. And our consuner representative is Dr.
Wl bert Jordan. He is associate professor of internal
medi cine and fam ly nedicine, and the director of the AIDS
program at the King Drew Medical Center at the Charles R
Drew University.
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We al so have M. Tim U atowski, who is the
division director for the Division of Dental, Infection
Control, and General Hospital Devices.

Lastly, just to rem nd the panel that you have a
fol der before you that contains information pertaining to
the issues to be discussed today. |If by chance the panel
shoul d need any of the reference material that was sent to
t he panel, that can also be available, if you would like to
refer to any of the subm ssions that were nade to the panel.
| rem nd you that certain information pertaining to the
devi ces discussed nust remain confidential. This includes
manuf acturing information and fornul ation. Please be
careful when you are discussing the subm ssions not to nake
public any confidential information.

| will now turn the neeting back over to Dr.
Genco.

DR. GENCO Thank you, Panela. |'mvery much
inpressed with this panel with w de-rangi ng expertise and |
| ook forward to a very productive day.

Today we will nake recommendations to the FDA
regarding classification of endosseous inplants. Before
presentations from FDA and i ndustry, however, we will have
an open public hearing. | would at this tinme like to ask

anyone fromthe public who would |ike to address the panel.
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| s there anyone here who would like to address the panel ?
Rai se your hand, please.

[ No response. ]

DR GENCO It looks like there isn't anyone from
the public who would |ike to address the panel. Therefore,
what we'll do is proceed wth the FDA presentation.

But before that I1'd like to ask all of you who
will represent industry |ater that when you do address the
panel, if you could cone up to the m crophone and speak
clearly, of course, as the proceedings of the neeting are
recorded. In addition, if you could nake sure that you
di scl ose any interest that you have, financial or otherw se,
i n medi cal device conpani es.

Now I'd like to introduce Dr. Susan Runner, who is
branch chief of the Dental Devices Branch, and she will be
followed by Dr. Pei Sung, who will make FDA presentations.
Dr. Runner?

FDA PRESENTATION

DR. RUNNER. Good norning. Today we will continue
our di scussion on endosseous dental inplants. The issue, as
you recall, is the reclassification of subgroups of various
endosseous dental inplants for partial or conplete
rehabilitation of the oral cavity.

As you recall fromthe last neeting, the initia
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panel recomendation for classification of endosseous dent al
inplants was class Il in 1987. At that tinme the panel felt
that there was insufficient information to determ ne safety
and effectiveness of this device based on the information
that was available at that tine.

Subsequent |y, the agency was petitioned to
consi der down-classification of all types of inplants into
class Il. The panel again net and considered the issue and
determ ned that the uncoated, screw type inplant for use in
the anterior mandi bl e should be down-classified to class 11
All other type and indications were to remain in class II1I.

At the |last panel neeting, the panel was again
asked to consider the information that is available, the
scientific evidence that may all ow recl assification of
certain subtypes of endosseous dental inplants. The |ast
nmeeting was a begi nning and today you will be presented with
nmore information for your consideration.

At the last neeting on this issue the panel was
given a grid consisting of the various types and indications
of endosseous dental inplants. The grid contained al
presently known conbi nations of inplant types and
i ndi cations. The panel was asked specifically to consider
if the information presented to them would all ow groupi ng of

any inplant types for the purpose of reclassification.
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The panel was al so asked to consider if inplant
| ocation in the oral cavity should continue to be considered
as a part of the indication for use. The panel was al so
asked if abutnments should be classified separately fromthe
inplant fixture system and they were asked as well what
addi tional information would be hel pful to the panel prior
to the next panel neeting which we are hol ding today.

The panel had a w de-rangi ng di scussion that
i ncluded the various types of inplants and indications. At
the end of the previous neeting the panel had grouped the
inplants tentatively into the foll ow ng groups, root form
(cylinder and screw type), blade inplants, inplants with
special retention features, and tenporary inplants.

A final conclusion as to whether the coatings
shoul d be considered in the inplant classification was not
reached as far as | could tell fromreview ng the
transcript. The panel also felt that inplant |ocation was
not a conponent of the device's indication for use. The
panel also felt that the abutnents should be consi dered
separately fromthe inplant systemfor the purposes of
cl assification.

The panel asked that the foll ows questions be
answered before this neeting. They asked that the industry
present information on inplants that are indicated for
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special areas of the oral cavity. What data is there to
support the use of these inplants in these areas?

They al so asked for information on failure data
for endosseous inplants and for data on hybrid types of
i npl ant s.

W would like for you to consider the information
that is presented today and reconmend to the agency the
appropriate regulatory classification for the various types
of endosseous i npl ants.

This summary that | just gave you is ny
reconstruction fromthe transcript of the proceedings. |If
you feel that that is incorrect or needs to be nodified,
pl ease feel free to do so. That's just ny summary fromthe
transcri pt.

But before we go on with presentations fromthe
industry we would |ike to have a presentation fromDr. Pei
Sung, who is a materials engineer with the Dental Devices
Branch. He wll give a brief overview on the coatings that
we see on the endosseous inplants. He will discuss the
met hods that are available to FDA to characterize and
eval uate the various coatings that we see.

DR. GENCO  Susan, before we proceed to Dr. Sung
I'"d like to ask the panel to answer your question. Does
everyone agree with Susan's summary of the panel's
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di scussion in Novenber? The four types of inplants that we
recommended; that we recommended that inplants and abut nents
be considered separately; and that there was no indication,
at | east from what we heard--maybe we'll hear sonething

di fferent today--that anatom c | ocation nmade a difference.
Is that pretty nuch in agreenent with what we all renmenber
or read?

DR. RUNNER: The only thing that was not quite
clear, and there was a | ot of discussion back and forth, was
the issue of coatings. There was discussion as to coatings
did not make a difference or they did, and I'd like that to
be clarified sone today.

DR. GENCO |I'msure we'll hear about that today.
Thank you, Susan.

This is Dr. Pei Sung, who's a material scientist
with the Dental Divisions Branch of the FDA. Dr. Sung?

DR. SUNG Good norning. M nane is Pei Sung,
materials scientist, dental branch. The purpose of this
presentation is to provide sone coating information that may
assi st you to nmake decisions. This talk is limted to
porous and hydroxyapatite coated devices. |'mgoing to
di scuss the porous coating first, and hydroxyapatite coating
| at er.

For porous coated inplants, as indicated in this
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slide, there are sintered beads, fibers, and particles, and
they are thermal sprayed, such as wire arced, plasnma
sprayed, and flane sprayed products.

The next slide indicates sone additional nethods
of spraying of coated inplants. Different coating
techni ques involve different tenperatures and i npact force
of coated particles and will generate different coating
nmor phol ogy and bondi ng strengt hs between particle and
substrate, and between particle and particles. For exanple,
as indicated in this slide, the tenperature generated for
pl asma spray process is nore than 10, 000 degree Fahrenheit.

This slide indicates sone physical paranmeters for
characterization of porous coating. The thickness of
coatings usually ranges between 500 to 1,500 mcrons. The
vol une porosity is between 30 to 70 percent. The average
pore size ranges between 100 to 1,000 m crons. The pores
are interconnected.

The followng 35 mllineter slide are sone
exanpl es of those coatings. This is sintered beads. You
can see there's particle-particle contact, and it has a very
good netal lurgical bond sintered together. This slide is
the netal lurgy of sintered beads on the substrate. You can
see there's good netal | urgical bonding between beads and the

substrate, and between particle and particle.
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This is typical plasnma sprayed coatings. Usually
in netallurgy we call it a sponge coating. This is titanium
64 substrate. Those are particles.

The last slide was not sintered. After coating
then it goes through a sintering process. The particle and
particle has better bondings. However, usually the plasm
sprayed coating doesn't go through the sintering process.

There are many cal ci um phosphat e conpounds
available as indicated in this slide. For exanple,
hydr oxyapatite with cal ci um phosphate ratio of 1.67; there
are oxyhydroxyapatite, oxyapatite, and type A and B
carbonate apatites. Certainly there are sone others,
tetracal and trical, tricalcium phosphate, both al pha-beta
and anor phous phases.

The cal ci um phosphate coati ngs can be achi eved by
solution precipitations, plasm sprayed, and ot her
techni ques. However, the coating is usually carried out by
usi ng pl asma sprayed techni ques.

After the ultra high tenperature spraying process,
somewhere around 10, 000 degree Fahrenheit, the conposition
of the porous hydroxyapatite can be changed to trical ci um
phosphate, tetracal ci um phosphate, anorphous cal ci um
phosphate, and cal cium oxide, as indicated in this slide.

In here you have three sanples here. The nunber one sanpl e,
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before the coatings there was 83 percent hydroxyapatite.
After coating it changed to 18 percent plus tricalcium
phosphat e, cal ci um oxi de, and anor phous cal ci um phosphat e,
primarily anorphous cal ci um phosphat e.

The nunber two sanpl e before coating plasnma
sprayed was 95 percent hydroxyapatite, after coating it
sharply dropped down to 23 percent, plus various other
conponents. The sane thing applies to nunber three sanple,
whi ch before coating was 87 percent, after coating was 36.4
percent. This study was reported fromthe American Dent al
Association group in the National Institute of Science and
Technol ogy.

This slide indicates sone typical analytica
t echni ques used for characterization of hydroxyapatite
coatings, such as cal cium phosphate ratio, x-ray defraction,
infrared, and solubility products. [|'d like to rem nd you
that a standard reference nmaterial 2910 for hydroxyapatite
has been officially introduced by the National Institute of
St andards and Technol ogy this year.

One of the publications indicated that there is no
clinical advantage of hydroxyapatite being added to a porous
coated surface. This was based on the studies of 42 hips
that were inplanted wth hydroxyapatite coating on the
porous coated surface, and 42 hi ps had porous coated stens
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wi t hout hydroxyapatite coating. This publication was
published in the dinical Othopedics and Rel ated Research,
No. 315, page 223, 1995.

My final suggestion for you is to put your
enphasis on the clinical utility, safety, and effectiveness
of devices that have been properly characterized. The
clinical utility of these devices should be conpared to
control devices which were non-coated and clinically very
wel | established.

Thank you for your tine.

DR. GENCO Thank you, Dr. Sung. Are there any
comments or questions fromthe panel for Dr. Sung? Yes, Dr.
Dr ummond?

DR. DRUVWWOND: | have one question on this |ast
study here. Fenoral hips are going to be | oaded
i mredi ately, whereas the dental inplants are not going to be
| oaded. Is it fair to conpare this study to dental
i npl ant s?

DR. SUNG The hydroxyapatite for the hip device
is usually inserted in the fenrur. W allowto have a
hydr oxyapatite hip devices in class Il categories because we
allowit to claimas press-fit devices. It doesn't matter
if the hydroxyapatite really achieves a biological fixation
or not. But in the dental inplant, yes, you coat it with
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hydr oxyapatite, you automatically give people an inpression
that inplant will achieve sone sort of biological fixation.

DR. DRUVWWOND: My question was the | oading, not
the inplication of whether or not there's a biol ogical
i nteraction.

DR. SUNG For the hip, there's certainly bone
nodel i ng process, and what the bone nodeling process to do
wi th the hydroxyapatite coating, there's no--as far as |
know there's no good study at this tine.

DR. GENCO  Further conmments, questions? Yes, M.
Larson?

MR. LARSON:. Dr. Sung, you showed porous netal
coatings with the suggestion that titanium plasma sprayed
coatings, the one that you showed was a porous coating. |
guess I'd like the panel to not forget that there's a
distinct difference between the titanium plasma spray
coatings that are used on dental inplants and those that are
used on orthopedic inplants. The one that you showed I
bel i eve was an orthopedic inplant coating.

DR. SUNG That was dental

MR. LARSON. The sponge, titaniunf

DR. SUNG  Yes.

MR. LARSON: But it explicitly had porosity,

wher eas nost coatings that are used on dental inplants are
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coatings that are intended for the purpose of roughening the
surface and do not have interconnected porosity. They
certainly wouldn't be defined by 21 CFR 888. 3358.

DR. SUNG Yes, you are right.

MR. LARSON: You need to make that distinction.

DR. SUNG You are right in that category.

They' re surface-roughed devices, and al so there's devices

i ntended for bony ingrowh. Plasma sprayed products cane
out about 11, 12 years ago. At that tine it was intended
for bony ingrowh. So the people have a tendency to coat it
as porous as possible so that FDA can grant substanti al
equi val ence to those bead coated devices.

However, after tinme to tine at the porous coated,
t hi s nmeans sponge coated devices, the particles are pretty
| oose. So the industry has tried to coat it as dense as
possi bl e, and as dense as possible to such a degree that
al nost there's no interconnecting porosities. So if those
devi ces--how you achi eve bony ingrowh, that's a very
guestionabl e state.

There's anot her type of device was designed for
surface roughness. The surface roughness is usually carried
out, for exanple, by sand blast, by groove, or by sone sort
of coating. But for the purpose of the surface roughness
purpose, the coating--if it is achieved by coating, the
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coating should be non-porous and it should be as thin and
| oose as possible.

What | nean thin, because dental inplant, the
dianeter is very small. You don't want the whol e dental
inplant to be manufactured by plasma spray or wire arc
sprayed products. |'mtalking about | oose neans that they
shoul d not have particle-particle contacts, and the
mechani cal products should be as good as non-coated and
non-roughed i npl ants.

D d that answer your question?

MR, LARSON: Not conpletely. | guess | just
wanted to make sure that we maintained that distinction,
that we were aware that the vast majority of dental inplants
today that are titanium plasnma coated are plasnma coated for
t he purpose of surface roughening and are not porous.

DR. SUNG | believe that the plasma spray coated
for the purpose of surface rough, and if the coating is
thin, and if there is no particle-particle interactions we
shoul d be treated as the sane as non-coated devices. Wat
|"mtal king here today is primarily for bony ingrowth and
bi ol ogi cal fixation devices.

MR. LARSON: Right. And as | nentioned |ast tine,
the issue there is the clains that are nade.

DR. GENCO Thank you. O her questions? Yes,
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John? Dr. Brunski

DR. BRUNSKI: One question. One of the slides you
showed, the slide that showed three specinens that had been
coated | wasn't clear, they were plasma spray coated with
HA? \Were you were tal king about the percent HA in the
f eedst ock as opposed to the coating?

DR. SUNG  Yes.

DR. BRUNSKI: Were they representative sanpl es of
commerci al type coatings?

DR. SUNG My answer is yes, because there's lots
of process. So after coating there's lots of process to
i nprove the amount of hydroxyapatite and the nethods. There
are nmethods to increase the crystalinity of hydroxyapatite
after coating.

Those three sanples, that slide which I showed you
was published and presented by the Anerican Dental
Association group in the NIST, National Institute of Science
and Technol ogy. They were | ooking at the hydroxyapatite
powder. One powder was their own powder, | believe. And
they asked a very reputable dental conpany to plasnma spray
on the titanium64 alloy, then they perforned the anal ysis.
For the detail, | refer you to Dr. Mn Tung of Anerican
Dental Association in the N ST.

DR. GENCO  Fl oyd?

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



MR. LARSON. May | address the sane data? Those
data, while I'mnot questioning the data explicitly but I'm
saying |I've never seen data with HA contents as | ow as those
by any anal ytical technique that I'mfamliar with and woul d
recogni ze. As you're aware, there is no recogni zed standard
for x-ray defraction of HA. There are a | ot of techniques
that are fairly simlar and the ASTMtask group that | head
has been trying for a long tine to devel op a standard, and
|"msure that Dr. LeCGeros will also refer to her nethod.

But by any of these nethods that |I'm aware of,
|'ve never seen commercial product with those conpositions.
Even the starting powder was |ower than | would--typically
starting powder is fully sintered HA and is at |east 95
percent HA

DR. SUNG You are right, it depends on the
anal ytical technique. They are using the x-ray defraction
method. As far as | know it neasures half-w dths of the
peak. And they're doing a very careful job. That's why
their initial HA contents is slightly | ower than the usual
i ndustrial reported.

However, there is standard reference materials
came out in the NIST, 2910, and that material has been
properly studied by using x-ray defraction, infrared, rama,

and solubility products. You certainly can have any product
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right now in conparison with that standard reference
material. | believe that the value of that report is
conpared to those original studies.

MR. LARSON: But it's a fully crystalline materi al
so it really can't serve as a standard unless you mx it
with fully anorphous material.

DR. SUNG For the detail of that study | refer
you to ADA peopl e.

MR. LARSON: I'msorry, | don't mean to bel abor
this technical point, but |I guess just to say that's not
typi cal .

DR. SUNG Any ot her questions?

[ No response. ]

DR. GENCO  Thank you very nuch, Dr. Sung.

We' Il now proceed with the presentations from
industry. And |I'd again ask you to give your relationship
to the device conpany that you' re working with or for and
any financial or other interests.

The first conpany is Sul zer-Calcitek and the
presenters are M. Kermt Stott, Dr. Steven Guttenberg, Dr.
Rachel LeCeros, and Dr. John Davliakos. M. Stott?

MR. STOIT: Thank you. Good norning, |'mKermt
Stott, vice president of operations and regulatory affairs,

Sul zer-Calcitek. 1'd like to thank the panel and the FDA

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



prb

for again providing Sulzer-Calcitek time to present its data
and vi ews.

At the |last panel neeting Sul zer-Calcitek
recommended that endosseous dental inplants coated with
hydr oxyl apatite should be down-classed into class Il as |ong
as special controls are established to reasonably assure
continued safety and effectiveness. Sulzer-Calcitek has
denonstrated the success of our HA coated inplants in
clinical studies and nunerous journal articles.

Addi tionally, we have established stringent
controls and testing standards to ensure the quality of our
HA coatings. These standards and tests have shown to be
both reliable and reproduci bl e.

However, we have not eval uated ot her conpani es HA
coatings. W cannot attest to their clinical safety and
effectiveness. Sul zer-Calcitek recommends that the
foll ow ng special controls be used to provide reasonabl e
assurances of safety and effectiveness of the coating.
These special controls include control of coating adhesion,
strength, trace elenents, and coating conpositions.

Concerning this last item there may have been
sonme confusion concerning our requirenment of 70 percent
crystalinity for HA coatings. W propose that this is only
a starting point until further valid scientific evidence is
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presented. |f additional clinical data denonstrates HA
safety and effectiveness are available for a | ower
percentage crystalinity then the special controls should
al so reflect a | ower percentage of crystalinity. In other
wor ds, we propose 70 percent crystalinity as a clinical
docunented starting point.

Due to the late notice of the | ast panel neeting
we were unable to present all of our clinical data. Today
we have three short presentations. Dr. Steven Guttenberg
will be presenting our remaining clinical study data and his
own clinical study of HA inplants. Dr. Quttenberg is a
board certified oral and maxill ofacial surgeon who practices
the full scope of that specialty in Washington, D.C

Qur second speaker is Dr. Rachel LeGeros. Dr.
LeCGeros is the director of |aboratory for cal cium phosphate
and calcified tissue research. She is a world-renowned
expert in the are of cal cium phosphate materials and is
publ i shed widely on the subject. Dr. LeGeros will identify
certain characteristics of HA coatings that nust be present
and the special controls necessary to provide reasonabl e
assurance of safety and effectiveness.

Dr. John Davliakos will conclude our presentation
with a clinical overview of HA coated inplants, his clinica

experience and the desirability for clinicians to have a
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choice on inplant surfaces. Dr. Davliakos is an assistant
professor in the post-graduate prosthodontic program at the
University of Maryland. He also maintains a private
practice in Annapolis, Maryl and.

Dr. Quttenberg?

DR. GUTTENBERG  Good norni ng and thank you very
much. 1'd like to thank the panel very nuch for the brief
time | have available to discuss this issue. Even though
| " m speaki ng on behal f of Sul zer-Calcitek, | have no
financial interest in the conpany. |'ve not been offered,
nor have | asked for, any renuneration for the presentation
that |I' m maki ng t oday.

VWhat 1'mgoing to do in the brief tinme avail able
tome is just to review three university studies which have
i nvestigated the use of the HA coated Sul zer-Cal citek
inplants as well as four individual investigations by nyself
and ny partner who are in private practice in downtown
Washi ngt on.

First of all, the University of Chicago study, Dr.
Toljanic is the principal investigator in that study. They
took a |l ook at 50 patients, 275 inplants, all of which were
pl aced into the maxilla. As you can see, their cunulative
success rate after four years based on life table analysis

was 98.1 percent.
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In the study at the University of Manitoba with
Dr. WIliam Love as the principal investigator, they took a
| ook at 90 patients, a little bit over 300 inplants, about
25 percent of those inplants were in the maxilla and the
remai nder in the mandi ble. As you can see on the right-hand
screen, their cumul ative success rate based on life table
anal ysis after five to six years was 97.6 percent.

At the Chio State University, Ed Mcd unphy was the
principal investigator of their study, and they saw 121
patients, 428 inplants. Once again with the division
bet ween maxilla and mandi bl e, about three tinmes as many in
the mandible as in the maxilla. After their five to
Si x-year time span again their cumul ati ve success rate was
out to 91.8 percent.

| am now going to present four individual
i nvestigations made by nyself and ny partner, Dr. Robert
Emery, in a different sort of setting, a private practice
sort of setting where we didn't have the controls that
perhaps one has in a university sort of situation. That is,
we received patients froma | arge nunber of private
practitioners as opposed to a snmall nunber of restorative
dentists and prosthetic specialists in the university
setting.

I n our study, the nodel nunber of patients that
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we'll see is 553 patients, 1,490 inplants. | should point
out that we do not use only HA coated inplants in our
practice. W also use titaniuminplants as well. But in
this particular study just using just the Calcitek HA coated
i nplants we had, as you can see, sonmething which is alittle
bit different than the university studies in the fact that
approxi mately 48 percent of our inplants were placed into
the maxilla with 52 percent placed into the mandible. O
the 553, 271 were nales and 283 were fenal es.

As you can see on the right-hand screen this
was--the last tinme that |'ve actually done a life table
anal ysis was the inplants that were restored out through 11
years, through 1996. As you can see, our cumul ative success
rate has been 94.5 percent. | think it's also inportant to
notice that it's been pretty nuch of a flat curve, as you
can see. Especially if you take a |look at this area here
for the |ast four years where sone individuals have perhaps
anticipated a marked increase in failures in HA coated, we
have found that actually to be just the opposite the case.
That we seemto reach a steady state and we have been abl e
to show a 94.5 percent success rate.

Now I'd Iike to just show you the four individual
studi es that we have conplied. The first one which was done

in 1991, perhaps sone individuals mght call that our test
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or trial zone. W had had at that point up to 88 nonths of
experience wwth this inplant. The inplants that did not
integrate, we only had 10 inplants which failed to integrate
at the tinme of abutnent placenent. That turned out to be
about 1.4 percent of the inplants did not integrate.

We just nmention this at this point because you'l
see through the followng three studies that the failure to
integrate continued to drop down each tine, perhaps due to
famliarity with the system

But out of the 690 inplants that we had placed by
that time our survival rate was 660 inplants for a 96.5
percent success rate. In 1993 we had placed 931 inpl ants.
As you can see, our failure rate to integrate had dropped
down slightly to 1.4 percent, and our overall survival was
96. 9 percent.

By 1996 we had placed 1,210 inplants of which our
failure to integrate had dropped down now to 1.1 percent and
our overall inplant survival was 96.52 percent. And in our
current study we now have 1,490 of these inplants at this
time that we have placed. OQut of these, only 1.01
percentage points had failed to integrate. W had | ost
anot her 2.42 percent for an overall survival rate after 56
mont hs of nean foll owup and 144 nonths of long term

foll ow-up of 96.58 percent.
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| took it upon nyself, just to let you all know,

t hat we | ooked at nunerous factors in each of these studies
to conpare success rates between nmaxilla and nmandi bl e,

bet ween nmen and wonen, position in the jaws, and we really

found no difference, statistical difference in the success

rates anongst those different groups.

What we did find however in the evaluation, as you
can see here we found no difference by the dianmeter of the
inplant; 3.25 mllinmeter inplants actually had a nunerically
hi gher success rate, 96.8 percent, than did the 4 mllineter
inplants at 96.4 percent. But there's not a statistical
significance. W don't have enough of the 5 mllineter
inplants of longer tinme in place, but | can tell you
anecdotally that we so far have a 100 percent success rate
with the 5 mllinmeter dianeter inplants.

But what is inportant that | wanted to show here
with these two slides is that the shorter inplants, 8 and 10
mllinmeters, had a success rate of 91.6 and 92. 7 percent,
but the longer inplants, 13, 15, and 18 mllinmeter inplants
had success rates, survival rates between 98.1 and 100
percent. This is just shown graphically on the right-hand
screen.

| conpared these nunbers to nunbers fromvery well

done, nice studies by individuals who have placed or who
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have reviewed titaniuminplants which have al ready been
classified to class Il. Certainly in an Adell study, very
nicely done study at the International Journal of Oa
Surgery in 1990. In his devel opnental stage, they had seven
years devel opnental stage, anterior nmandi bul ar i npl ant
success was 66 percent and the nmaxillary success rate was 54
percent. Follow ng that they had a five-year, what they
call a routine portion of their study, anterior mandi bul ar
success rate was 90, maxilla was 81 percent.

Dr. Wayne O Rourke in the International Journal of
Oral Inplantology in 1991 reviewing the work by a |arge
nunmber of individuals found that the nmaxillary success rate
for titaniuminplants was 78.3 percent. Zarb and Schm dt in
Canada found in their five to nine-year studies that maxilla
and mandi bl e conbi ned success rate was 83.7 percent with
titaniuminplants. And Jame Lezada finally, in California,
reporting in 1993 found that the integration rate for
titani um screws was 85 percent and 67.3 percent.

| only give these nunbers just to conpare these to
the success rates or failure rates, however you' d like to
| ook at them of the HA coated inplants that |'ve just
pr esent ed.

So once again, a very brief presentation, but ny
read on it is that the Sul zer-Calcitek HA coated inplants
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that |'ve been able to use and evaluate from others have
been shown to be clinically and statistically successful,
and safe, because we've not had any dramatic failures in
their ability to integrate to bone and to support prostheses
over |long periods of tine.

Once again, I'd like to thank the panel for this
opportunity to speak before you.

DR. GENCO  Thank you, Dr. CQuttenberg. Any
guestions fromthe panel ?

DR. HEFFEZ: It appears that your criteria for
success that you were looking at primarily was failure to
integrate; is that correct, or were there other criteria
t hat were consi dered?

DR. GUTTENBERG No. Perhaps | did not make that
clear, Dr. Heffez. | showed two criteria up there. |
showed the short termdid not integrate, failure to
integrate rate, which ranged between 1.01 percent failure
rate to 1.4 percent failure rate. The remainder of the
cases were cases which were late failures, and that,
obvi ously, ranged higher since | had success rates of about
97 percent. So there were about 2 percent of the inplants
which went on to fail later. So it was not just on failure
to integrate, it was the long termsuccess rate, sir.

DR. HEFFEZ: But long term success rate, again, is
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interpreted as failure to--conplete | oss of the inplant as
opposed to success as being interpreted as being able to

mai ntain the inplant despite the fact of |oss of significant
bone attachment to it? In other words, what specific
criteria of success--

DR. GUTTENBERG  That's a good question. The
specific criteria for success obviously is, is the inplant
still there is nunber one? |If the inplant is lost that's
clearly a failure, whether the--if the inplant is |oose,
that's a failure. |If there is a substantial bone | oss that
will clearly require the i nmnent renoval of that inplant,
we have put that into the failure range.

If the inplant--for exanple, if we have a 15
mllimeter inplant that we put in 10 years ago, and it's
| ost three mllineters of bone and it's still functioning to
support an abutnent and a crown, and it's
control |l abl e--patient does not have active periodontal
di sease or perinplantitis, if you wish, around that inplant,
we consider that a successful inplant, not a failure.

DR. HEFFEZ: Maybe you can say that in a different
way. How many inplants required secondary procedures in
order to preserve then? Do you have sone data to say that?

DR. GUTTENBERG | only have anecdotal data

There certainly have been inplants that we have gone back,
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and |'d say that probably ranges to be about maybe 40 or 50
i nplants out of that 1,490 that we' ve gone back and done
procedures to curet inflammtory tissue from around the
inplant. The particular technique that | use is to use a
citric acid to renove a surface | ayer of decontam nation
fromthe HA, and then | ordinarily place a bone graft
material, whether it be a bioactive glass or freeze-dried
bone or autogenous bone around the inplant to save it. And
we' ve been able to, in that manner, save the vast mgjority
of that approximately 50 inplants that we' ve addressed.

DR. GENCO  Further comments or questions of Dr.
GQuttenberg? Yes, Dr. MCarthy?

DR. McCARTHY: You renarked that in your practice
you used both coated and uncoated inplants. Wat's your
basis for making a decision when the patient presents to
you?

DR. GUTTENBERG My basis of decision is one based
on reality as a private practitioner. |If the referring
dentist asks nme to put in a titaniuminplant, | put in a
titaniuminplant. |If they don't have a preference or if
they leave it up to nme, | put in an HA coated inplants
because of the great success rate we've had.

DR. GENCO Dr. Brunski?

DR. BRUNSKI: Just to followup on that. You do
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use titaniuminplants in your practice?

DR. GUTTENBERG  That's correct.

DR. BRUNSKI: Do you have any comments on your own
success rates with that style in conparison with the HA?

DR GUTTENBERG Yes, our success rates are
slightly less favorable using titaniumthan with the HA
coated inpl ants.

DR. BRUNSKI: Do they nore or |less square with the
ot her studies that you noted by Adell and Lezada and sone
ot hers where- -

DR. GUTTENBERG  They're closer to the Zarb and
Adel | secondary studies than they are with the HA coated
studi es, yes.

DR. GENCO  Further comrents or questions?

[ No response. ]

DR. GENCO Thank you very nuch, Dr. Guttenberg.

DR. GUTTENBERG  Thank you, Dr. Genco

DR GENCO Dr. LeCGeros?

DR, LeGERCS: M. Chairman, and panel nenbers,
guests, thank you for this opportunity to share with you
sone of our studies and also to provide sonme information
that | think are inportant for the area of coated inplants.

We have been involved in cal cium phosphate

materials, whether they're in calcified tissues or in
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synthetic materials |ike bone graft, coatings, and
ort hopedi c and dental inplants.

My relationship with Calcitek is that we have
anal yzed sone of their coated inplants, just |ike we have
anal yzed ot her peopl e who have requested us, and we have
al so anal yzed ot her people just out of our own curiosity.

We have al so anal yzed coatings on orthopedic
inplants from Osteonics, for exanple. W have used
di fferent nethods of analysis, x-ray defraction, infrared,
SEM TEM and chem stry.

We all know that for the inplants to be successful
there are several factors, sonme of which we have contro
over and sonme of which we cannot control. For exanple,
there's the clinical skills, there's the patient quality of
bone and conpliance, and then there are factors that are
relating to the inplants. These factors include coating
conposition, crystalinity or purity which nmeans trace
el ement concentration, and adhesion strength which rel ates
to substrate coating interspatial strength. Now these
factors the manufacturers of inplants can control.

For adhesi on strength, ASTM has nade a
recomendation of 5,000 psi, so at least that is a control.
The reason that the adhesion strength is inportant is that

if the adhesion is not optimal then the inplant can fail due
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to unl oading, that the coating can separate fromthe
substrate. After inplantation, if there are m cro-notions,
again the coating can separate fromthe substrate because
the bonding of the coating to the bone is stronger than the
bondi ng of the coating to the substrate, as you can see

her e.

About trace el enent concentrations, again ASTM has
made sone standards about this. W know that sone trace
el emrent, for exanple, arsenic, alumnum iron, cadm um
| ead, et cetera, have been known to be toxic, carcinogenic,
or cause pathologies. In addition, sone of these el enents
interfere or suppress the formation of apatites, which is
the m neral phase of bone.

In this x-ray defraction here you have apatite
which is fornmed wi thout alum num being present and apatite
formed in the presence of alumnum Cearly, the presence
of alum numinhibits or suppresses the crystal growh of
apatite. So that adverse trace el enent concentration can
conprom se the safety and efficacy of good inplant coating.

As Dr. Pei Sung said, although | didn't agree with
one table--but anyway the idea here is that you start with
al nost pure HA. What we have | ooked at the commercial HA
that are being used as starting naterials is at |east 95

percent pure HA. Because of this process you end up with HA
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and ACP, which is the anorphous cal ci um phosphate, as the
princi pal conponents, and then you have m nor conponents
i ke al pha and beta TCP, and sonetinmes you have TTCP, and
sonetinmes you al so have cal ci um oxi de.

It is inportant that the right technol ogical
met hods shoul d be used. Actually, not only one nethod but
maybe a conbi nati on of nethods, to nmeasure crystalinity.
Crystalinity, as we will nention later, should actually be
better defined than it has been. When manufacturers talk
about percent crystalinity, you never know really what
they're tal king about. Sonetines | don't know if they know
what they are tal king about.

For exanple, when they say a coating is 95 HA
what they really nean is that it is 95 percent of the
crystalline phase. Now the crystalline phase nay only be 40
percent of the total coating. So sonetines | don't know
whet her it's fromignorance or fromintent that they say
these things. But | think that FDA should regul ate honesty
in reporting crystalinity.

Anot her thing that manufacturers do is that they
coat a coupon at the sane tine they're coating the cylinders
and assune that the coating on the coupon wll be
representative of the coating on the inplants. Now our

studi es show that that is not so. This is the starting
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material, the HA, this is the coating on the coupon, and
this is the coating on the inplant. So that therefore the
coating on the coupon cannot be used to determ ne the
coating on the inplant.

Anot her method is to determine the coating on the
coupon by scraping it and powdering it or by just anal yzing
it without scraping it. This is analysis that is wthout
scraping it, and this is analysis by scraping and powderi ng
it. Again you can see sone differences here.

We have al so shown that the inner and outer |ayers
of the coating can be very different so that if you are
analyzing the surface it is very inportant that you anal yze
the coating while it is sitting on the inplant and not after
you scrape it.

So, realizing that John LeCGeros actually devel oped
a systemso that you can analyze the coating that is on the
inplant--and the details of this is presented in the ASTMin
1994- - our anal yses have shown that the percent crystalline
phases, that neans HA less all of these phases, but nostly
HA, can vary from 30 percent to 66 percent. And the
anor phous cal ci um phosphat e conponent can vary from 34
percent to 72 percent. And that is this anorphous
background here and that is the crystalline HA and ot her
conponents, TCP, TTCP and everythi ng.
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So, it is very inportant that analysis of the
coating conposition and crystallinity be adhered to. Here
inthis, for exanple, we are saying here that the HA in nost
of these analyses is 95 percent of the crystalline
conponent. And as | said, previously, the crystalline
conponent can be as | ow as 28 percent.

So, in summary, there is variability anong
manuf acturers as far as the coating conposition and
crystallinity. W have al so observed variability in the
same manufacturer fromthe different lots. And, of course,
its variability and conposition would be related to the
di ssolution properties and, therefore, the stability of this
coati ng.

Very briefly, we determned the solution as the
anmount of calciumreleased in the buffer with tine. Here
are coatings fromdifferent manufacturers, manufacturer A B
and C. A and C are pretty consistent with different | ot
nunbers; Bis not. One is dissolving in this manner and the
other in this manner.

Here is, again, the extent of dissolution with
time. Hereis inplant A inplant B, inplant C. And when we
conpare it wth our mxtures of only HA, this is HA and
only ACP, anorphous cal ci um phosphate, that is D, and Cis

30 percent anorphous, 70 percent HA. B is 50-50. So, the
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nor e anor phous, as you woul d expect, the higher the
anor phous concentration, the higher the extent of
di ssol uti on.

And what happens when the inplant coating is
exposed into acid is showm here. This is before exposure to
acid and this is after. As you can see the anorphous
conponent and the nore sol uble conponents |ike TCP have been
preferentially dissol ved.

Vell, maybe that is good, but then norphol ogically
it is really not so good. Because this is the
nor phol ogi cal |y exposure to acid and this is after. And you
can see that sonme of these craters have been created by the
preferential dissolution of the anorphous cal ci um phosphat e.
So, these things, particles can float out of the coating.

So, the inportance of coating conposition is that
t he higher the HA, the | ess soluble and, therefore, the nore
stabl e the coating, and the high ACP conponent affects
integrity of the coating.

So, what is the acceptable coating? Should it be
70 percent crystalline, 60 or 5072 And | think that only the
clinical data could support it. But, nore or |ess, you can,
| guess, speculate that sonething with better |ow
crystallinity would have a very low stability in vivo.

|, in summary and in recommendation, | would
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recommend that manufacturers take the responsibility of
controlling the coating conposition, the purity and adhesi on
strength using reliable and reproduci bl e nethods and t hey
shoul d have honesty in reporting.

Thank you.

DR. GENCO  Thank you, Dr. LeCeros.

| would Iike to ask M. Stott recomended a 70
percent crystallinity and | see that in sone of the 510(k)s
that is reported but fromyour analysis you did not have any
that were 70 percent. The hi ghest was 66 percent.

So, what is your recomendation to us with respect
to crystallinity?

DR LeGERCS: Well, like | said, | think that it
shoul d be supported by clinical studies. But |I think it is
very inportant to have the both of them a conplete
characterization of the coating and clinical study. Then
you know whet her--it nmay be even 50 woul d be okay, but that
has to be supported by clinical studies.

DR. CENCO And then the other consideration was a
percent of that crystal structure that was hydroxyapatite.

DR LeGEROCS: Hmm hnmm  Yes.

DR. GENCO Comments, questions fromthe panel?

John?

DR. BRUNSKI: | just have to get sonething
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clarified because | amstill alittle bit confused. Your
question was relating to one of the slides where you showed
sonme anal ysis where in a given coating experinent, of the
total anmount of cal ci um phosphate material that was on the
surface a certain percentage was crystalline?

DR LeGERCS: Right.

DR. BRUNSKI: Al right. That is one kind of
measure. Now, of that percentage that is crystalline, when
we see statenents that 70 percent is a desirable
crystallinity, are we tal king about 70 percent of that
already crystalline material or--

DR. LeGERCS: No. | think 70 percent of the
total .

DR. BRUNSKI: Ckay.

DR LeGERCS: So, that is an honest reporting.

But when sonebody says 95 percent crystalline or 95 percent
HA, they are tal king of 95 percent of the crystalline.

DR. BRUNSKI: This is really just one other
coment because you started with a slide that had a
reference to sone bite force nunbers. And | thought | just
wanted to clarify one thing that, you know, when we | ook at
coati ng adhesions strength neasured in stress units, that is
different than a biting force on an inplant. And | think

just for our panel deliberations the stress has the
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significance in the sense of an interfacial strength
requi renent that devel ops because of a force on the inplant.

But the fact that the strength m ght be 5,000 psi
ina biting force is, |I don not know, 50 pounds. There is
not necessarily a close relationship between those two
nunbers.

DR LeGERCS: No. But | thought since I am not
famliar wwth this kind. | know you are and you w ||
explain it to the panel. But | thought that the ASTM
requi rement of 5,000 is really way above the forces that you
had nentioned. And | do not know where the ASTM peopl e,
what was the basis of their decision for it, 5, 000 and not
3,000 and not 2,000 or 10, 000.

DR. BRUNSKI: Well, just to clarify. | nean
forces are in pounds.

DR LeGERCS:  Yes.

DR. BRUNSKI: Strength as quoted here is in pounds
per square inch.

DR. LeGERCS: (kay.

DR. BRUNSKI: So, that the stresses that devel op
at an interface are a strong function of the geonetry of the
i npl ant - -

DR LeGERCS: Exactly.

DR BRUNSKI: --the amount of bone that is around
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and the force and direction. So, | nean it is alittle bit
m sl eading to, to connect the 5,000 psi with a bite force.

DR LeGERCS: Ckay. | wll take away that slide.

DR. GENCO  Okay, thank you, Dr. LeCeros.

Any further comments or questions?

Yes, Fl oyd.

MR. LARSON: | just wanted to point out to the
panel that there is an FDA gui dance docunent that covers a
ot of this territory. Recognizing the difficulty in the
anal yti cal nethod--and, by the way, | do agree with Dr.
LeGeros regarding the m suse of the term crystallinity, |
would i ke to banish it entirely and just refer to the
percent HA content. But the term crystallinity is used in
t he FDA gui dance docunent and the nunmber is 62 percent. So,
that is the nunber that has been used in terns of
subm ssions to FDA up to now.

DR. GENCO  Thank you.

Further comments? Yes, Dr. Drunmond?

DR. DRUVWOND: | know this is probably a | oaded
gquestion; do we have any clinical studies relating the
anount of crystallinity versus the success or failure rate
with HA integration?

DR. GENCO Does anybody fromthe audi ence want to

answer that? D d you hear the question?
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[ No response. ]

DR. GENCO The question is directed to Dr.
LeCGeros' suggestion that we have or the field has
information relative to clinical success as conpared to--|
hate to use this term crystallinity, as Floyd has told ne
it should not be used but--percent hydroxyapatite or percent
crystallinity, whatever way it is expressed?

[ No response. ]

DR. GENCO  Apparently, at |east the group here is
not aware of anything, the clinical studies related to that.

Any further comments or questions?

DR. HEFFEZ: Just one.

DR. GENCO Onh, yes, Leslie.

DR. HEFFEZ: In your studies, you had actually
studi ed different manufacturers' hydroxyapatite. | just
woul d i ke to have your comments concerning the process of
devel opi ng the hydroxyapatite. |Is it a uniform-once--does
it have to be stringently adhered? Do the conpany's
coatings of hydroxyapatite vary frominplant to inplant?

DR LeGERCS: The starting material that we have
exam ned are usually very nuch, very close to each ot her
the starting material. But, you know, there are several
paraneters in the plasna spraying process that causes the

variation in the conposition fromone manufacturer to
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anot her and even fromthe sanme manufacturer fromone | ab
nunber to anot her.

So, the first tinme in 1991 when we presented our
first results of conparative conposition, one gentleman from
FDA cane to ne and said, it is amazing, | never realized
that there was such variability. And | said to him you
shoul d be ashaned of yourself that you approve everything.

And he said, well, we believe in the honor system
If they tell us it is HA coated, it is HA coated. But HA
coated is not HA

DR. HEFFEZ: Well, within even one manufacturer
produci ng hydroxyapatite there can be a trenendous variation
in the inplants that are produced, is that correct?

DR LeCERCS: Yes.

DR. HEFFEZ: In other words, certain, sone of the
i npl ants produced by that conpany nmay have, to use the word
crystallinity, 90 percent crystallinity but not 90 percent,
70 percent.

DR LeGERCS: (kay, yes.

DR. HEFFEZ: Let us say 70 percent and then
anot her batch of those inplants could al so be 30 percent.

DR, LeGERCS: Well, it depends on the
manufacturer. This is what | nmean. That is why they have
to analyze it by batch by batch. |If they change
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techni cians, who wll change paraneters, then they will get
di fferent coating conpositions.

DR. HEFFEZ: And our conpanies typically
evaluating it by batches, their hydroxyapatite.

DR LeGERCS: | think we have to ask themthat.

We have anal yzed ot her peopl e who have asked us to anal yze
it for themto conpare it with their analysis. W have al so
anal yzed ot her people's who did not ask us to analyze it for
them just to conpare for our own curiosity.

DR. HEFFEZ: And, again, we do not know the
clinical significance of all these variable factors.

DR LeGERCS: Well, that is true. That is why we
say we need clinical support for the crystallinity that is
being reported. But | think there have been sone reports
where sone coatings have failed but then there was no
anal ysis of the coating so you do not know.

For exanple, what Dr. Pei Sung presented here that
there was no difference between coated or uncoated. Well,
do not know what was the coating of the coated, you know?

DR. HEFFEZ: Thank you very mnuch.

MR STOIT: Let ne just conment on your question.
There can be variability in the spraying process. | wll
put ny manufacturing hat on. You need to | ook at not just

the crystallinity but also the tensile. And you can vary
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the tensile and the crystallinity, |let us say, by noving the
gun in or out or varying the anmount of gas flowwth it.

But in a controlled process you are testing each
slot. You are testing the raw material that is com ng out
to make sure it conplies with your specifications, and then
in the finish spray process you are also testing it, too.
So, you are ensuring that you have a consistent process and
it is reproducible. And that is what we find at
Sul zer - Cal ci t ek.

DR. HEFFEZ: Are you testing the inplant or are
you testing material that was sprayed with the
hydr oxyapatite?

MR, STOIT: W are testing the inplant. Now, you
cannot test the tensile on an inplant. W are testing a
substrata on the tensile but for crystallinity, we are
testing the inplant through X-ray defractoneter.

MR. STOIT: Thank you.

DR. GENCO  Thank you.

kay. Dr. Davliakos, we apol ogize for the fact
that you have been up at the podiumthree tinmes now. And we
will not interrupt you but we will ask you to keep it short.
Thank you.

DR. DAVLI AKCS: Thank you.

Good norning, everybody, M. Chairnman, panel
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menbers, consultants and guests. | have no financi al
relationship with any inplant manufacturer whatsoever. |
was presented this opportunity to present to you today.

Al t hough Sul zer-Cal citek has agreed to reinburse nme for any
travel expenses or out-of-pocket expenses that | would
submt if needed.

It is a privilege to be able to present a clinical
interpretation or understanding to the research materi al
shown by Dr. LeCeros and Dr. Guttenberg.

| plan to show a perspective of inplant treatnent
that has resulted in successful surgical and prosthetic
outcones for the patients | have been fortunate to treat.

My formal education is that of a prosthodontist,
responsi ble for the restorative procedures, |ong-term
foll owup and observation of the patients that | treat. M
ultimate goal, as a practitioner, is to restore a patient to
the proper function and aesthetics in the nost practical
met hod wi t hout undue damage or future conprom se.

Foll owi ng nmy prosthetic in 1986, | was fortunate
to be accepted in a very progressive and prestigi ous
fellowship in oral inplantology at the University of
Pittsburgh. This allowed ne exposure and education in the
surgical prosthetic and |aboratory phases of inplant

dentistry.
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| worked with many types of dental inplants. The
pri mary endosteal dental inplant we used at that tine,
bet ween 1984 and 1987, was a commercially pure titani um
screw. This began ny exposure to dental inplants and | have
been involved with their use in patients for over 14 years.

Early on, we |earned that the skill, technique and
judgnents of placing a titanium screw i nplant was very
critical. This is supported by Dr. Branemark's group
t hensel ves, having the need for a devel opnental period or
group in their initial research

We | earned that Dr. Branemark's research data was
applicable primarily to only the mandi bul ar anterior portion
of the jaw due to the type and quality of the bone. For, as
we placed inplants in other areas of the oral cavity, we
experienced initial surgical |osses of approximately 10 to
20 percent. This later correlated wth the published
results of Dr. ODell, along with Drs. Jappen and Ber man who
had simlar decrease success rates follow ng stage |
uncovery surgery.

They published a 35 percent failure rate in five
years in the poorest quality of bone, the type of bone
usual ly found in areas other than the mandi bul ar anteri or
region. This is why we nust keep in mnd that Dr.
Branemark's research was not to preclude that other
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bi o-conpatible materials would not work as well or even
better than titanium but that a stable bone to inplant
interface surrounding and resulting in the non-nobile

i npl ant was our goal in oral inplant reconstructive therapy.

In light of this concept, attenpts to inprove this
osteon-integrati on have been devel oped and offered to the
dental profession. Exanples of these being titanium plasm
sprayed, HA coated and recently m cro-abraded and/or
edge-titanium surfaces. These were all devel oped to inprove
t he amount of bone in direct contact with the dental
i npl ant .

It is shown in current dental inplant literature
that HA coated inplants have been and are at |east as safe
and effective products as titaniuminplants. They exhibit
equal to or better stage Il surgical uncovery success rates
conpared to titaniuminplants where an inplant is placed
randomy in any region of the oral cavity.

To support this literature I have been invol ved
with the ADA approval study for HA coated, screwtype
inplants with a spline prosthetic interface devel oped by
Calcitek. As of January of 1998, | have enrolled 22
patients in the study with a total of 47 inplants placed. |
have performed second stage uncovery surgery on 16 of these
pati ents, having uncovered 31 inplants. | have not had any
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inplant failures or conplications to date.

This increase in the direct bone to inplant
surface using HA coated inplants is supported by research
performed by Dr. Buser at the University of Berne in
Switzerland. Dr. Buser's paper on the influence of surface
characteristics on bone integration of titaniuminplants,
publ i shed in 1991, showed that HA coated inplants exhibited
a 60 to 70 percent inplant to bone contact while the
titaniuminplant showed a 20 to 25 percent.

In correlation with this, Dr. Allen Carr of Chio
State University's paper on reverse torque failure of screw
shaped inplants in baboons, published in 1995, showed that
on average it took 74 Newton centineters of reverse
countercl ockwi se torque to renove an integrated titanium
inplant, while it was necessary to use 186 New on
centinmeters in renoving an HA coated inplant of the sane
desi gn and manuf act urer.

These papers | feel to be the indicators of an
inplant's ability to transfer the occlusal load or force to
t he supporting osseous structures. Dr. Eugene Roberts
stated in 1988 in the Journal of the California Dental
Associ ation that the mechanical properties are directly
related to the proximty and m neral content of the bone

intimately contacting the endosteal surface. And Dr. Car
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M sch states in his text, Contenporary Inplant Dentistry,
that the greater the surface area of bone to inplant
interface the better the support systemfor the protheses.

This is why these factors are of utnost inportance
for the longevity and stability of a restored inplant
prot hesi s.

However, in the late 1980s to the early 1990s,
many different conpositions and types of HA coatings were
avai l able. There was no definition to what HA coati ng neant
to the dental profession. As a result of a |lack of
under st andi ng and subsequent unregulation of this term the
public and the dental profession were served an injustice
and subsequent fears resulted. At that time in the
profession, in my opinion and to nmy know edge, there appear
to be two dental inplant manufacturers with a stable HA
coated inplant with published clinical results. These being
Cal citek and Steross.

Dr. LeGeros' research sheds the Iight on why these
products have shown to be successful over tinme and why there
is the need to inplenment the special controls she nentioned
to call an inplant HA coated. This is necessary for the
safety of the public and the confidence of the dental
pr of essi on.

It has been nmy experience that when these controls
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are net there is every reason to believe that an HA coated
inplant will performas well or perhaps better than a
simlar titaniuminplant. W should not wait for a

manuf acturer to voluntarily withdraw a product due to
coating inferiority.

For exanple, an HA coating of |ess than 20 percent
crystallinity was shown by Dr. Buser to have signs of
resorption and he felt this to be biologically unstable.
This was the original | MZ HA coati ng.

| have personally placed over 1,000 dental
inplants in ny professional career with 60 to 70 percent of
these inplants being HA coated type inplants. There is no
doubt in ny mnd that if the special controls as proposed
are foll owed or exceeded that these products are, indeed, as
safe and effective as the pure titanium screw type inplants.

Therefore, it is inportant that as a clinician we
have equal access and availability to either titaniumor HA
coated inplants depending on what we feel to be the proper
i ndi cation or choice for our patients. |If | wanted to
renmove an inplant at a later date, the titanium screw type
i npl ant woul d be ny inplant of choice.

Once an inplant integrates and denonstrates a
bi o-conpati bl e and stable bone to inplant interface, the

| ong-term prognosi s depends on many factors. The
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bi omechani cal stress transfer to the supporting tissues
determ nes the inplant |ongevity.

This is dependent on the skills, the techni ques,
t he judgnents of the inplant surgeon, restorative doctor and
| aboratory technician. 1t has been published by Dr. Pau
Binan in the International Journal of Prosthodontics that
the precision of the prosthetic interface connection is
critical to decrease conplication and inprove |ong-term
i npl ant restorative success.

This is the next area in need of regulation for
further safety to the public and assurance to the
pr of essi on.

W w Il never know for each patient what is the
stress threshold of each individual inplant but our
understanding is that a stable interface with the
opportunity to have the greatest bone to inplant surface
contact will be the nost preferred type of inplant for
| ongevity and ultimate success for our patients.

This, in nmy opinion, is achieved through an HA
coated titaniuminplant wth the special controls nentioned.
It has been shown to be safe and effective to both our
patients and the dental profession.

Thank you for your tine.

DR. GENCO Thank you very nuch.
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Comrents or questions fromthe panel ?

[ No response. ]

DR. GENCO  kay, thank you very nuch, John.

Ckay, let us proceed to the Nobel Biocare
presentations. The first presenter is Dr. Loreen Langer and
then Dr. Irene Herrmann.

DR HERRMANN: My nane is Irene Herrmann. | have
been working for Nobel Biocare. | amnow their consultant
so | amhere on their behalf. And after the neeting | ast
time we had the discussion, what is a failure, and I would
like to bring up sone of the issues about this, statistical,
how you can conpare success rates fromdifferent inplant
systens. So, | amreferring to the material we have sent
in.

Okay. What is a failure? It depends on the

basel i ne how the patient | ooked when you started and

expectation. In the industrial world we tal k about the
product clainms. |If we nove on to talk about statistics,
statistics are like a bikini. 1t is the user who decides
how much they want to reveal. They al ways keep the

i nportant parts covered.

Let nme give you sone exanples. Because this has
been di scussed for 10 years now and FDA has gi ven gui delines
on study design. So, if we have, for instance, 1,000
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inplants placed in the interior and posterior sides and we
have 50 failures, that would mathematically easily give you
5 percent failure rate which would be transferred to be 95
percent survival rate.

| f you get nore information, and you | earn that
900 of those inplants were placed in the anterior region
where you have no failures, the success rate in that group
woul d be 100 percent.

And the rest of the inplants, the 100 inplants
woul d be placed in posterior sides. There you m ght have 50
failures. The survival rate would be 50 percent in
posterior sides. So, now, we have reveal ed nore.

Let us continue this discussion about statistics
because when we tal k about cunul ative success rates, it is
i nportant to know what has not been reveal ed fromthe
begi nning. So, look at this cunul ative success rate here.
We have a very nice line here with success rate on 96.1
percent shown at the bottom

If you start to read and ask for nore information,
the inmportant part is how many inplants were actually
considered at the end of this study? Not 1,000, 15
i npl ant s.

So, statistically it's correct to draw the

cunmul ative success rate at 96.1 percent. But if you make a
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conclusion that the ones that you don't know the fate of are
failing instead of |ike using the statistical nethod where
you are judging themto have the sane fate as the ones you
know, you could call that the worst case scenario, right,
that all are failing. Then we have a curve that |ooks |ike
t his.

This area are definitely safe. W know that. The
area between the red, worst case scenario, and the green,
cunul ative success rate, when you have so little information
on the data claimng to be 9 to 10 years, like 15 inplants,
are uncertain.

So, the truth are lying sonewhere in between those
two |ines.

Then we did al so discuss what kind of success
criteria do we have? Then you have to be rem nded that you
don't take X-rays like every year; you take themat certain
intervals. So, the ones that are actually checked according
to the clained success criteria, which are a radi ographi cal
and clinical exans, are even | ess.

It does not have to be like this. If you would
foll ow gui delines given by FDA or the standards in Europe
you woul d start to do prospective clinical trials where you
have control on nost of the inplants. Like if you start

with a 1,000, you end up with 750 after 10 years. You nust
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accept a certain nunber of drop-outs, otherw se, you're
violating the Hel sinki Declaration because patients are
all owed to drop out.

And now, you see, the area where you have the true
known fate of the inplants is nmuch nore, it's much greater
and the gray zone between the red and the green line is
less. So, the inportant part is to | ook at how many
inplants were actually there on the final checkup.

Okay. Let us now consider this on published data.
| have, fromthe data that was sent out for this neeting
sel ected two studies; one by Buser and one by Sullivan.

They are published in 1997, so they are very fresh.

The one by Buser is concerning 2,359 inplants at
the start of the study. He is claimng a O to 8-point
followup period. And he is claimng a failure rate at 5
years on 5.5 percent. That is what we are discussing and
conpari ng.

But if you read and anal yze the data a little bit
nmore, you will find that |less than 10 percent of these
patients are evaluated at the end of the study. So, if we
consider and apply the worst case scenario, you would have a
possible failure rate at 64.8 percent instead at five years.

Wth Sullivan's study, it is even worse. You
start off with 147 inplants and the clainmed foll ow up period
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is O to 36 nonths. He calculated statistically correct
success or failure rate of 3.4 percent but since so few are
foll owed, | ess than 10 percent at 2 years here, the possible
failure rate in this study could end up wth 93.2 percent.

| amnot claimng that that would be the case but
it shows you that we have an uncertainty that we are talking
about. So, what we have to do is to have a risk/benefit
analysis. So, if you introduce new inplants systens that
have not been in use for a long tine you do introduce
unknown risk and then the scale will weigh over for the
benefits which could only be things that are really proven.

You al so have to do a failure analysis on what you
see. | nean any kind of tissue |loss on the patient is
extrenely serious because once you |lose tissue, it won't
conme back. Inplant failure, you have to know how t he
inplant failed, if you should discuss the failure analysis,
and then you nove up to abutnent screw fractures, gold screw
fractures, veneering material fracture, with all failures
that you could take it easy, at least, fromthis point.

So, we need FDA and the dentist, the clinician's
responsibility to supervise and report effects on both new
and old products. The industry's responsibility is to do
failure analysis, find out causes for failures on the

i npl ant systenms, on the uses, they m ght need nore
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information, and also on how to select patients. Fromthat
we can do i nprovenents.

So, we have a total responsibility to the patients
here from FDA through the industry and through the denti st
back to FDA

Publ i shed and unpublished data is what we had to
add up because who wants to publish failures? That is why
we have so few failure reports. Everyone wants to publish
their success. So, when we draw prognosi s we have prognosis
on both published and unpublished data, on inplant types and
also on the indications. This way we will get an increased
know edge. W th that increased know edge we can devel op
i nplants and put the right product clains on them for
i nstance, Zygomaticus or Onplant, for the Branemark system

Onpl ant is an HA-coated subperiosteal inplant for
tenporary use as an orthodontic anchorage placed in the
pal ate to be renoved after one to two years. An
i nvestigation that has been perforned are dog studies on
four dogs, very limted nunber; a nonkey study on five
nonkeys, a study on four fenmales who are actually the pil ot
cases. But what we do know is that HA has been used on
1,000 patients and 5,000 inplants in human studi es and they
have shown how HA works and that it works well for the first

year. Conplications usually occurs after that and how t he
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conplications occurs are also well docunented.

So, we do the sane risk analysis on Onplant. W
do have a lot of benefits if we can use an inplant for
orthodontic treatnent instead of a head gear where you are
having to risk with eye injuries. The risk with Onplant is
that it mght fail since it is not integrated into the bone,
just on the bone, the tissue loss will be limted. So, the
risks are limted and they are well-known.

So, we would strongly recommend to keep Onplant in
class I1.

For Zygomaticus, it is a different situation.

Here we are tal king about the real oral invalids as

Prof essor Branemark started his research. These are
patients that due to very little bone with poor quality may
end up with very | ow success rate as has been nentioned
before. 1In those patients, you could graft thembut stil
they do have | ess success rate.

This new i npl ant has been designed. It is the
sane material as the Branemark system it is the same design
except that it is longer, it is the sane surface. It is
prosthetically simlar, surgically simlar, but the site is
different and to [unintelligible] [?] the site it is a
different procedure. So, you m ght need nore experience to

use t hem
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What is inportant to see here, even if like | told
you before | ook for the final nunbers that are followed, is
that the success rate here is extrenely good and these
patients cannot be treated with anything el se.

So, if we |look at, once again, the risk/benefit
anal ysis, the benefits, even if they are just prognosis so
far, are very great conpared to the risk with those patients
and the risks are known and shoul d be addressed, of course.

So, | strongly recommend that they will remain in
the class Il as they have achi eved a 510(k) today.

Thank you for listening to nme again.

DR. GENCO  Thank you very much, Dr. Herrmann.

Are there any questions fromthe panel ?

[ No response. ]

DR GENCO O comments?

Yes, Dr. Patters?

DR. PATTERS: Excuse ne, could | see the next to
| ast over head?

DR. HERRMANN:. That's the figures on the
Zygomati cus study, yes.

DR. PATTERS: But what | want to ask is, why you
didn't apply the sane worst case scenario analysis to those
data as you applied to Buser and Sullivan?

DR. HERRMANN:  Yes. You can do that definitely.
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So, that is why | pointed at it because you only have, you
have a very big gray zone which | did address. So, it is
just prognostic values here. The prognosis seens to be good
but we do not have the definite answer on a | ong-term basis.

On the short-term as well as in the Buser and the
Sullivan article, it seens very prom sing. Absolutely
correct.

DR. PATTERS: Thank you.

DR. GENCO  Further conmments or questions?

[ No response. ]

DR. GENCO Jani ne?

DR. JANOSKY: Thank you for going through the two
parts of sort of analyses and how you can present them and
how one m ght be appropriate in one circunstance and one
m ght be appropriate in another. Actually the issue is
| ooki ng at proportions as opposed to survival analyses and
you had spent sone tine explaining those two to us.

Why in the survival analyses results that you are
presenting are you presenting themlike proportion results
and not the step-down that we typically see for survival?

So, even though you have spent a nice presentation
showi ng us the difference of the two and why censori ng needs
to be taken into account, when you presented the data for

t hese two sponsors you al so went back to the proportion
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response?

DR. HERRMANN: Yes. Because that is the data that
is avail able today. Wiy | presented it afterwards and not
ahead? Wiy | presented it is going back to the biKkini
di scussion. As long as you know what you are | ooking for
you can see that very easily yourself that not all of them
are followed the entire period. W do not have that
long-termfollowup on all of themas yet.

It is limted docunentation here. But the need
for those patients are so great, so, that's why we want to
have them rel eased.

DR. JANOSKY: So, in terns of presenting failure
data for inplants, are you advocating for using survival
anal yses with censored data or proportions reporting |ike we
had seen earlier today?

DR. HERRMANN: No. | definitely prefer censored
data, of course, so you really have the definitely study
desi gn where you deci de when you censor your data, what kind
of success criteria you apply. And that all inplants should
be followed for the period that you are claimng that you
have fol | ow-up on

DR. JANOSKY: Ckay. One of the issues | have and
| think you had nentioned today is that the foll owup period

is varied, given that we have open enrollnment for any study.
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So, in presenting data in terns of straight proportions and
not using censoring for survival data we are mssing a fair
anount of the picture.

DR. HERRMANN: Yes, yes. That was the point | was
trying to make that you cannot conpare results from one
study to another one if you do not |look at all of the data.

DR. GENCO Thank you. Further comments or
gquestions?

[ No response. ]

DR. GENCO  Ckay. Thank you very nuch, Dr.
Her r mann.

We now have Dr. Loreen Langer.

DR. LANGER  Good norni ng.

| think it is nice to be here. The topic, of
course, is one that no one likes to talk about. Failures,
as Irene said, and we have not heard nmuch about failures yet
but we will now

And as | said, we really, no one likes to talk
about this. It is a subject that no one likes to publish on
but there are published reports. So, what | am bringing you
are sonme of ny clinical information having a practice, and |
have to dis--you know, ny disclosure is that | amnot paid
by any inplant conpany, | am not sponsored by any inplant
conpany and | amin private practice as a practitioner who
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pays for inplants. | ama custoner, okay?

When asked to lecture if a society wants to ask
Nobel Farner [?] to pay for nme, | say, no. They have to
cone up with the noney thenselves. | have wanted to keep it
this way for these last 12 years while | have been pl aci ng
inplants so that | could be as unbiased as possi bl e and not
feel that if | wanted to switch that | could not swi tch at
sone tinme without feeling that I owed sonebody sonet hing.
And | do not owe anybody anyt hi ng.

Ckay. So, we will talk about failures. \Wat |
have seen and | brought you charts not only slides. These
are not just slides, these are not just published reports,
these are people, we are tal king about. These are people
who have been damaged and t hese are people who have been
damaged repeatedly. And I think we have to really take that
into consideration that that is what we are tal ki ng about
when we are tal king about failure. It is not just, did we
fail as a dentist or are we having a bad day, but what
happens to the patient and what happens to themon a
| ong-term basi s?

And what | have seen is that different inplants
fail differently. They do not all succeed the sane,
al t hough they all seemto publish 96.6 success rate, and

they do not all fail the same. The failures are different
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and quanti fi abl e.

This is a classic case in point. If you want to
say that different all inplants, all root-forminplants are
generically the same, this is a perfect case to illustrate

that they are not. These are all placed by the sane
dentist. They are all placed in the sane patient. So, the
host is the sane. The bacteria is the same. The clinician
is the sane. The inplants are different.

We have some HA-coated cylinders here. W have
sone cylinders here. W have sone titaniumscrews in the
center. These have massive bone loss. Al of these. These
three and these two. The only ones that have no bone | oss
are the two in the center.

| think this is a very strong point for that they
do not all fail the same. Because as | said, this is the
sane patient.

What is it that we did not |ike about inplants
before 19827 Unpredictable results. Radiographs that were
unreliable. They were unable to be free-standing. They had
mul tiple infections. But the nost inportant thing is that
when they failed, they destroyed a | arge quantity of bone,
| eavi ng patients worse off then when they start ed.

We had things like this, blades that did not | ook

too bad, radiographically, but the radi ographs were
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unreliabl e because this was | oose and infected and when it
was renoved, the bone | oss was so severe that even nmaking a
removabl e partial denture was al nost an inpossibility.

This is not an unconmon picture for
subperiosteals. Massive infection eating away the mandi bl e.
This is not all subperiosteals, but this is not uncomon and
we all knew that. This is why these nethods were not taught
in nmost dental schools and was not accepted by the Anerican
Acadeny of Peri o.

The sane. This lady cane in. |If you wanted to
count this as survival, you could count this as survival
This is a 10-year survival of two subperiosteals. However,
the reason | got to see her is she cane into ne because
there is a diner next door to one of nmy offices, and she
coul d not eat because this had perforated through the fl oor
of the mouth. She can now wear it as an erring.

So, we had a criteria for success in 1979. It is
all we had. And it was what we had from-let ne just go
back to get that focused--it was all that we had fromthe
Nl H conference, basically, that you could have nobility,
| ess than one mllinmeter in any direction. You could have
radi ol ogi cally observed radi ol ucency, graded but no criteria
defined. Bone loss no greater than a third of the verti cal
hei ght of the inplant.
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This was inplant survival. But this was also
1978. N H recommended at that tinme, at that conference,
that we have better controls, that we have |onger term
studies, we do animal and clinical trials. That was 1978.

In 1988, they recomended the sane thing. And in

the last 10 years, nothing has changed. It seens that we
still do not have long-termclinical trials.
Thank you.

The difference is criteria of success. The
difference is it just is not focused and | do not think
there is a focus button on these. There mght be on this
one but that does not help the other one.

The main difference is that our standards should
have changed by now. In this ensuing 20 years, they have
rai sed the bar. Branemark raised the bar and said, okay, an
i nplant to be considered successful has to be i mmbil e when
tested clinically. A radiograph cannot have any evi dence of
pari-inplant radiolucency and the vertical bone |oss should
be less than two-tenths of a mllineter annually.

So, now, the standard was set in 1986. This is
1998. \Were are we?

VWell, the American Acadeny of Perio, of which | am
a nmenber, becane interested in inplants only after

Branemark. Why? Because he described a | ong-term well
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researched recipe for placing, restoring and nmaintaining a
specific type of inplant in a steady state of health. And
all of these articles fromAdell, Lecone, Coxin,
[unintelligible], Al bertson, Chader [ph], show that after
the first year where one mllineter of bone can commonly be
lost that it maintains a steady state over tinme. Bone

| evel s stay the sane.

The AAP then at the World Workshop in 1999 [sic]
unani nously agreed that these criteria of success were
acceptable and they actually made it even nore stringent
sayi ng that progressive attachnment | osses neasured by
probing froma fixed reference point.

And what are we tal king about and why is it
i nportant? Because we are dealing with patients |ike this,
patients who if we create nore damage to, this is their |ast
chance. They are really on their last legs dentally. As
I rene was tal king about, the dental invalids.

So, we have to have sonething that wll maintain
their bone, not destroy it. And the controversies, of
course, that we have cone to tal k about are bone contact and
peri-inmplantitis and what can we learn fromthe literature?

Vell, this is an often quoted article by Jappan
and Berman, "Excessive Loss of Branemark Fixtures in Type IV

Bone: A Five-Year Analysis." They place 90 percent in type
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I, I'l and Ill bone for a 3 percent failure rate. They pl ace
10 percent in type IV bone for a 35 percent failure rate.
This was the worst case scenario, the worst published data
on a Branemark inplant failure rate. So, | amgiving it to
you as it is.

The learning curve, it was their |earning curve
but the nost inportant thing is that they used
gl owdi scharge sterilization which was a net hod not
recomended by the manufacturer and has now fallen out of
favor and I do not think anyone uses gl ow di scharge
sterilization any nore as far as | know.

So, they had altered the surface of the inplant.
Most of their inplants were lost prior to or at stage ||
This was not a | oading problem This was not after they
were restored. This tends to be a surgical problem They
have tried HA cylinders. They have gone back to screws.

Thi s paper was nentioned a few nonents ago, the
Wei ndl ander paper. And it is very interesting. It is a dog
mandi bl e, three-nonths, non-loaded. The titanium screw had
| ess bone than the I MZ cylinder, which both had | ess bone
contact than the integral cylinder.

But the authors, thenselves, pointed out that the
inplants were evaluated prior to |oading and the results are
not a reflection of bone apposition around inplants
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functioning in the clinical environment. And said that
future studies nust |ook at the long-termstability of HA
coatings, which is what we are here today to do, because
there is evidence that the surface of some HA-coated

i npl ants can be resorbed after inplantation.

Gottl ander [ph] and Al bertson [ph] conpared | MZ
cylinders. 75.6 contact with HA-I1MZ; 59.6 with TPS-1 M.
They were used in rabbit |eg, six nonths again, not |oaded,
but Axel Kirsch stopped using it, using the HA coated, even
t hough there is clearly better bone contact experinentally
in animals around the HA as opposed to the titanium plasm
sprayed.

In the Lyon Conference in 1992, and at the Ten
Year Anniversary in 1993, he stated, there is sufficient
hi stol ogi cal and clinical evidence to say that HA-coated
i npl ants should not be used in patients and he stopped
manuf act uring them

Gottl ander pointed out one of the problens that
may have occurred is that we had a | ot of six-week studies
and in six-week studies the HA certainly had nore bone
contact than the titanium But if we carried the study out
alittle bit longer to 52 weeks, the HA | ost sone of its
bone contact and the titaniumincreased.

And this graph, | think, is very inportant because
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this makes plain what is going on with the early studi es and
why they are so different fromthe later, |ong-term studies.

So, we accept that HA is bioactive. That is the
good news and | think it is also the bad news, is that the
bone likes it but the bacteria likes it also.

And unfortunately, we have both things that we
have to deal with. So, how rough is good? How snooth is
bad? We know that this totally snooth cylinder does not
integrate. W know that this does integrate and we have
thirty year's worth of well-docunented research, |long-term
st udi es.

We know that these two integrate but we do not
know what happens to them | ong-term because there are no
real long-termstudies with all inplants foll owed
consecutively placed.

But | ooking for sonething like this, early on this
was one of the better studies. This was the Kent and Bl ock
study. Bio-integrated, HA-coated dental inplants, five-year
clinical observations. To the casual reader that neans a
five-year study. However, as Irene pointed out, if you | ook
at this for any, just a little nore than casually, you can
see that all the inplants that were placed in '89 cannot be
five years, the ones in '88 cannot be five years, the ones

in '87 cannot be five years. So, is this really a five-year
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observati on?

And when they are dealing with 772 HA-coated
inplants and they had | ost 29, that is not bad. However, as
Ken states, not all inplants have been in place for five
years. Actually 717 out of 772 were restored for |ess than
two years. So, this is really a less than two year study,
not a five-year study.

And, additionally, if you apply the Al bertson-Zarr
[ph] criteria of success to the bone | oss, you have an
additional 78 that you have to add-in as failures because
t hey have | ost nore bone than is allowed by that.

And if we ook at the actual life table taken from
the paper, you see in very small print at the bottom of the
life table, not all inplants have been in place for five
years. Well, as we have been taught the way to read a life
table is fromthe bottomup and if we | ook at this how many
have been in fromup to four to five years? Twelve.

So, out of the 745, actually only 12 have been in
up to five years and only 12 have been in for |onger than
four years. So, this is not a |long-term study.

However, Block did a followup study just recently
in '96. Hydroxy-coated cylindrical inplants in the
posterior mandi bl e, 10-year observations. 443 mandi bul ar

i npl ants placed between July '85 and Decenber of '91. kay,
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fine. And they were followed to '95. That is a good tine
frame.

He defined survival as an inplant that has not
been renoved; non-norbid, which is a termthat we do not use
that often in dental inplant literature. He says those that
were renmoved or the ones that were still there but had
greater than 2.5 mllinmeters of bone loss. So, this is
adhering to the stricter criteria of success. They were
eval uated annual ly, radiographically, from'88 to '95.

And 233 out of the 443 were followed for greater
than five years. And 70 were followed for greater than
ei ght years. O survival, he had 79.3 percent. However,
so, that is 20 percent failure. Non-norbid, he had 65
percent at 10 years. That neans that if you added in the
ones that had | ost bone and you counted them as fail ures,
you had a 35 percent failure rate. O, | amsorry, 15 to 20
percent conplications.

And what Bl ock states publicly in all of his
presentations is that these are--he no | onger places
cylindrical inplants.

ol ec and Krauser simlar results. Since we are
short on time. HA-coatings, not a long-termstudy but very
good early success, 98.52. Described ailing, failing, and
failed, which I think you are all famliar with. And in
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| npl ant ol ogy Update in 1993, the inplants with greater than
5 mllimeters of bone |oss, which were in the at-risk
category, all failed two years later. Those with 2 to 3
mllinmeter bone | oss have noved into the at-risk group.

And he stated that, yes, the concerns are
warranted and the failure rate is a gradually increasing
one. The break down of the failure of the inplant occurs in
the steady state period.

One of these is a failed inplant. The m ddl e one.
This is a Branemark inplant. This is what those failures
ook like. This is mne. This is another failed BranemarKk.

But the damage to the bone is insignificant. You
can renove this. You can put the patient back to the way
they were before they came to you. They are |ess
susceptible to bacterial pathogens than teeth or coated
fixtures and they do not cause major anmounts of bone | o0ss.

Pari-inplantitis was defined early in 1987 by
Mombel |1 [ph]. Fully edentul ous cases. He defined it as a
site-specific infection, simlar to periodontitis. WAs he
| ooki ng at HA-coated? No. He was |looking at ITlI holl ow
cylinders, titaniumplasma-sprayed surfaces, fully
edent ul ous patients.

W will skip this for tine. This is a case, a
patient that | saw last year. This is the announcer for the
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New Yor k Yankees. He makes a |iving speaking. He could not
wor k because he had infection in this area. He also had an
infection in this area and he had an infection in this area.

| thought these m ght have been placed a long tine
ago. They had been pl aced one year prior.

So, what is the |ong-termevaluation? W
mentioned this Buser study, an 8-year life table analysis,
and the conclusion was solid screws are better than hol | ow
cylinders. So, Buser is saying that screws are better than
cylinders, but inreality only 55 of the 1,141 solid screws
were in for five years. So, it is not exactly an 8-year
study and very few of the inplant that they seemto prefer
have been evaluated for five years.

DR. GENCO W are going to have to wap this up
soon in deference to the other speakers. W have a whol e
day of speakers.

DR. LANGER  Ckay. | just thought you wanted to
know about failures and there is a lot of information and we
have not heard any yet. But if you want nme to skip this and
just get to the clinical cases?

DR GENCO Can you tie it up in a mnute?

We have 20 m nutes for each presentation. You are
wor ki ng on about 40 now for the Nobel Biocare.

DR. LANGER Ckay. | can stop right here if you
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want. | feel that this is information that | thought the
FDA wanted to know. And that they really wanted to see the
|l ong-term studies. So far we have seen no |ong-term studies
on failures. W have only seen successes.

DR. GENCO W are going to have a presentation on
failures by Dr. Krauser at 1:40.

DR. LANGER  Ckay. So, what would you like nme to
do? | would like to bring them-

DR. GENCO Can you just finish up in a mnute
summarizing in the next m nute.

DR. LANGER Ckay. We are tal king about
peri-inplantitis. W have Dr. Meffert telling us that poor
home care and poor plaque control and HO credit [?] systens
may make nore at risk due to rough surface fostering plaque
retention but this patient is not a patient for inplant
t herapy anyway.

The problemis that nost of the patients that we
want to treat that need inplants have poor plaque control,
have advanced periodontal disease. These are the people who
need inplants. And if we ook at this case that was treated
for eight years, the patient did get a recurrence of
peri odontal disease. But he got it around his tooth not
next to the inplant next to it.

And | would like to--1 have several of those
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cases--but | would like to skip forward to a recent
advertisement that | think is very offensive that was in the
Journal, in both Journals, Journal of Perio and the
I nternational Journal of Oral and Maxi-Facial Inplants, this
one.

This ad woul d gi ve us hope because basical |y what
it says is enhanced performance in poor quality bone: 96.6
overall success rate. So, you would think that for those
cases that we have been tal king about, the type IV bone,
where the success rates have not been good, this should be
an answer to that. And if you look at this asterisk it says
way down here at the bottom research on file.

So, | sent for the research. And what | got were
t he Buser and Wong [ph] articles which were on cylindrical
i npl ants, HA-coated, rip-blasted and aci d-edged. Having
very little or nothing at all to do wth the inplant that
t he advertisenent was adverti sing.

These were mniature pig studies, three, six, and
12 weeks. The surfaces were different. And as the person
before ne spoke, the HA-pl asna sprayed had a better success
rate than the etched surface. So, if you are advertising an
etched surface, it mght be nice to have an article that has
sonething to do with a purely etched surface.

The Sullivan article, in type IV bone, had 63.6
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success rate in their own article. If you |look at this,
this is the inplant that was advertised, but this is not the
i npl ant that was discussed. This is the table of
one-to-four bone quality; only |less than 8 percent of the
inplants were placed in type |V bone.

So, they are nmaking a claimthat 96.6 success
rate, overall cunulative success rate, |l ess than 8 percent
of the inplants were placed in type IV bone. It depends
because in the article it says it is .8 percent, but we have
called them and they say that these two nunbers have been
transposed and that is a typo.

If we | ook back at what Keith Beatty spoke about
at the San D ego Meeting, AAP, he tal ked about the sane
exact study, and | will finish with this, that 147 inplants,
75 patients. However, he said the acid-edged surface went
all the way to the top. In that picture that you just saw,
it did not go all the way up to the top.

He said that this was the inplant design initially
devel oped and approved by the FDA. And that nost of the
i npl ants had | ess than one year of post-loading. So, here
are two reports of the sane article, of the sane materia
telling us different things. It is very hard to understand
which one is accurate. Was this the inplant that was used

in the study? If it was, it was not available in '92 when
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the study started.

Was it etched all the way to the top, as he said?
We do not know. So, the question is, how clinically
significant is the rough surface? Does enhanced and
admttedly nore rapid contact in mniature pigs, dogs or
rabbits for a period of three to six nonths have any
rel evance? And are there any reliable five-year studies to
support any of these clains? | do not think so.

Wiy do we have to be constantly vigilant regarding
not only spoken but published reports? Wy do we have to do
all the work?

Thank you.

DR. GENCO Thank you very nuch.

There is no tine for questions unless there is a
burni ng question, Dr. Langer, fromthe panel

What we are going to dois, we are running a
little behind, so, we will take a ten-m nute break and then
Friatec is going to be up and we are going to try to give
everybody their appropriate 20 mnutes. | would ask each
group to nmake sure that you condense your presentations to
the allotted time in fairness to everyone who is on the
pr ogr am

Thank you very nmuch. W wll see you back there
at 10: 30.
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[ Recess. |

DR. GENCO We have a very full program

Let me read the schedule. | guess this has not
been handed out to you. W have it. And | guess it is
unfair to you to surprise you that you are up and have to be
speaking in 30 seconds.

W wil start immediately with Friatec. And then
at approximately 20 mnutes later, it is going to be about
10: 55, Reinplants; and then shortly after 11:00, Sargon
Enterprises; and then around 11:30, Tronics Oral; and just
before noon, Dr. Gerald Marlin; then we will take a break
for lunch. And then Strauman after |unch, which m ght be
sonething |like 1:00 o' cl ock; and then Innova Corporation
about 1:20; and Dr. Jack Krauser at 1:40; and then Dr.
Victor Sendax [ph] at 2:00 o'cl ock.

Any questions?

[ No response. ]

DR. GENCO  Ckay, good.

Let us proceed now with the Friatec presentation.
M. Knox is up first and he is going to introduce Dr.

Vi zet hum and Dr. Tar now.
Dr. Knox?
DR. KNOX: Based on the |ast panel neeting, |

believe Dr. Patters and several other nenmbers asked several
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guestions and asked that this neeting, that further
informati on be presented on i medi ate placenent of inplants
follow ng extraction of teeth. And with that in mnd, we
have asked that Dr. Vizethum present today and al so Dr.

Tar now.

Dr. Vizethum if you recall from past panel
nmeetings, is a dentist and he is a graduate of the
University of Freiberg, in Germany. He is both a denti st
and an engineer and is also the General Manager of Friatec
Wor | dwi de.

Dr. Vizethum al so has the distinction of being one
of the principal developers of the Friatec Il Dental
| mportant System Followi ng his presentation, we have asked
Dr. Tarnow to present here today. Those of you who may be
famliar with Dr. Tarnow, he is the Chairnman of | nplant
Dentistry at New York University and he has extensive
clinical and published experience with inmedi ate pl acenent
of inplants follow ng extractions and we have asked himto
come and present to the panel.

So, with that, Dr. Vizethun?

DR. VI ZETHUM Good norning, |adies and gentl enen.

| amglad to be able to, in front of this panel,
to make a statenment according to FDA' s request for
information on imrediate inplantation, in the letter
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foll owi ng the panel neeting from Novenber 4, 1997

| medi ate inplantation is a nmethod which has been
described as early as 1975 by Schulte. But in a definition
given by the DeHurt in 1985 that there is an inplantation
before healing of bone defect after extraction and gingiva
defect, post-extraction to six days. So, it is a matter of
sonme history.

After extraction this is the situation we have to
face in the bone and this is the situation which we end up
in many patients after several year of dentalism So, this
is a situation which has been described by different
aut hors, describing the bone results follow ng extraction
and bone heal i ng by Atwood, Johnson, Atwood and Coy, [7?],

d am Sol ar [?] and ot hers.

So, the atrophy of the bone is inevitable: a
consequence of the extraction and the | oss of the root and
t he probably not optimmload by the superstructure, by any
means.

Now, if we talk about safety and effectiveness, it
has been recorded by Barzilay and Becker that there nay be
sone evidence that there is a prevention of bone atrophy by
early inplantation. This has been al so the concept of the
so-called tubing inplant published in 1976 with, as early
as, immedi ately after extraction, replacenent of the root.
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This is a case which shows the sanme case 12 years
after inplantation and there is very clear visible where the
inplants are there is still bone. Were there are no
inplants there is no bone. So, the atrophy seens to be

related to the | oading of the bone by the inplants directly.

Now, referring to the safety and effectiveness, we
have first to consider what are the differences foll ow ng
the treatnment schedule of the patient. So, if you start
with a patient evaluation, patient treatnment planning and
pre-treatnent, we see that there is no major difference
between late inplantation and i nmedi ate inplantation.

Then we have to go with inplant surgery and
prosthetic treatnent recall. Starting wwth the first step,
the inplant surgery phase, we can see that there is one
step, the extraction which we do not have in |ate
i nplantation. Then we have a formation of a nucoperi osteal
flap, which is in both procedures, and then we have an
excavation of the alveoli cavity, which is not visible in
the late inplantation, but in the imredi ate inplantation.
But fromthis on, all follow ng the sane procedure.

Now, to describe very short the procedure. The
first step is the pre-drilling so that the determ nation of
the position of the inplant and preparing the inplant cavity
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with an increasing dianmeter, follow ng the shape of the
inplant with a desire to fill up the recipient gap,
especially the crestal bone |evel.

Now, the prosthetic phase, again. |If we have to
| ook after the reentry operation we see with the inpression
no difference between late inplantation and i medi ate
inplantation, with the lab procedure it is the sane
procedure, restoration is the sanme procedure, and the
recall, as well.

So, if you overlook all the procedure to restore a
patient there is only two phases where there is a difference
between late inplantation and i nmedi ate inplantation.

So, even in the second step operation it is al
the same procedure conpared to inmediate and | ate
i npl ant ati on.

Now, the procedure has been referenced nany years
ago. So, in the studies of Shulte et al, histol ogical
results were by a nechanical shaped, [?] maxilla inplants
have been reported. These inplants have been desi gned
especially for the imediate inplantation. Animal testing
has been perfornmed to develop the procedure and it has been
shown first-tinme for these inplants to devel op an
osteon-integration even after imedi ate inplantation cases

as early as 1984.
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In 1981, Barzilay and others docunented a study of
i mredi ate inplantation. They found that there is no
measurabl e increase in [?] depths, gingiva inflamation in
t he sane degree than on natural tooth.

And 58 percent of the inplant's enbedded |inks was
in direct contact with bone. Another animal study with
stereos inplants showed from periodontal in '93 that bone
contact in mandi bl e was around 60 percent; bone contact in
mexilla was around 46 percent. A study of 1,800 in 1993,
found that there is an average bone contact around the
i npl ants of 50 percent. There are numerous nore studies
avai |l abl e.

If you go to clinical studies, there was just
recently published paper of Schwartz et al which referenced
nore than 50 different papers of different quality from case
reports to perfected studies. So, | just have to limt it t
sone of these studies. Crunpet et al in 1991 has 11
patients against the control group of 35 patients; 41 is
i mredi ate inplant, 154 is control group. The result was
success rate of 92.7 percent; the control group showed a
success rate of 98 percent.

Tallman et al, in a six-year followup study, has
showed a survival rate of 99.3 percent in Branemark
inplants. [?] et al in 1991, reported about 290 inpl ant
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W th 427 patient--sorry, 290 patients with 427 inplants with
a maxi mum observation period of 144 nonths. And he viewed a
bone [?] per year in the first year of 0.6 mllimeter and in
the second to third year of 0.3 to 0.2 mllineter, in the
fourth to seventh year of 0.05 mllineter.

Shulte, in 1993, presented a paper of 69 patients
with the two inplant systemw th a najor observation period
of 24 nonths. Celb, early 1993, presented a paper of
Branemark with 35 patients and 50 inplants with a survival
rate of 98 percent.

Wazek et al, reported in a retrospective study, a
success rate of 97.7 percent for Einzep [ph] and Branemark
inplants with a nean observation period of 27 nonths, with a
m ni mum of four nonths and a maxi mum of 83 nonths.

Rosenqui st et al, in 1996, presented a paper where
he described the results of 51 patients and 109 inpl ants
with Branemark inplants with a nean observation period of 30
nont hs, m ni mum one nonth, maximum 6 to 7 nonths, wth a
success rate of 92 percent and a survival rate of 93
per cent.

And Archet, early 1997, presented a case report of
four patients with five inplants and he reported no
conplications during the procedures.

Gonez et al, presented in 1997, 86 inplants,
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really two inplants with a m ni num observati on period of
three nonths and a maxi nrum of 60 nonths and the survival
rate of these immedi ate inplants he reported as 98.

He described that single tooth replacenent was
preformed in 42 percent of all his cases. O these, 22.4
percent were placed i mediately foll ow ng extraction.

The overall success rate was found to be 96, using
Kapl an and Meyer statistical analysis.

Wth the risk evaluation, we have to start with
t he non-| oaded situation. So, in the first and the second
clinical procedure with inplantation and the reentry
operation, if we go through the clinical observations, then
we have the inter-operative bone defect which may occur in
|ate inplantation due to the atrophy of the bone, but in
imedi ate inplantation it is a clear part of the procedure
because we have to close the crestal gap which is there.

Then there is, in both cases, the situation that
there may be a lack of primary stability. There may be an
infection and there may be perforations of the gingiva.

If we continue with the | oaded situation then we
have a | ooseni ng of fastening screws, fracture of the
abut nent and crown, gingiva inflamed, inplant nobile. So
the sane risks as we have in late inplantation we can al so
envision in imediate inplantation.
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Now, regarding the risk nanagenent, we have to
consider that the surgical challenge with i nmediate
inplantation is the obliteration of the recipient gap. So,
wWith just using any inplant, it has to be the goal to close
this gap at the crestal part of the bone.

So, for these closures, there are different
opportunities avail able today: selection of the root and
i nplant dianmeter to fill up these crestal gaps, closure of
mucoperi osteal flaps or support by nmenbrane techni que or
augnent ati on techni ques.

Gonmez described in his article the anatom c
situation created when sone inplant systens are delivered to
the anterior maxilla as an imedi ate i nplant. Several
di aneters are needed to prevent a crestal gap.

The clinical observation with i medi ate
i npl antation and intra-operative bone defects |leads to the
consequence that especially vertical defects along the
interface have to be closed. But due to this situation with
three wall defects, which we find around these inplants,
show a hi gh regeneration probability which was described by
Gelb in 1993 and by DeHurt in 1991.

As a matter of fact, this shows the equity of the
root dianmeter and the inplant dianmeter and you can see that
it is possible to close, especially in this crestal area,
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the recipient gap very nicely.

So, risk managenent. And there was a nice article
al so presented by DeHurt in 1991, has also evidence of the
fact that when he analyzed 1,054 patients, with 1,592
i npl ants and when he anal yzed those inplants who failed, he
found that in 66 percent of the failed inplants, so the
cases with inplant failure, show the sane volune of the
outer [?] ridge as at the tinme of inplantation.

So, referring to the question which was just
opened by the forner speaker, Ms. Langer, we can say that in
66 percent of the cases followi ng that study there was no
change in bone volune conpared to the situation as the root
has been lost at that tine.

So, in the summary, the inmmediate inplantation is
based on the sanme principle as late inplantation. It offers
shorter treatnment to the patient. It prevents bone atrophy.
It is a potential use of longer or wider inplants due to the

| ack of initial bone atrophy.

Ani mal and clinical studies show sim|lar success
conpared to late inplantation. Risk is simlar as in |late
i npl antation and perforned ri sk managenent is the sane as
after failure of a late inplant.

Thank you very nmuch for your attention.
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DR. GENCO  Thank you. u.

Are there any questions, conments?

[ No response. ]

DR. GENCO If not, thank you very nuch.
W will go to the next presentation then.
Dr. Tar now?

DR. TARNOWN Thank you.

My nanme is Dennis Tarnow. | have been paid today
to cone down by the Friatec group. | amalso of interest
that they asked nme to discuss the clinical aspects of
i mredi at e socket placenent. And it is kind of interesting
that they asked me to do that because in lecturing | usually
w nd up discussing the pros and cons of this, and in many
respects | tal k about the del ayed socket placenent. Because
you will see that histologically at the top of the inplant
is ny biggest concern and that is what | want to discuss
w th you.

But | also want to show you that placing it
i mredi ately, apparently based on clinical data and nost of
it by case report, as you will see, as well as ani mal
research, there does not at this point seemto be the risk
that | was once concerned about, although |I still have sonme

concerns if you do not obliterate the socket or graft it. |
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think that will conme out in a nonent.

| also want to nention that although Friatec
| ndustries is bringing me down here today, | had a personal
conversation with two other presidents of major conpanies,
Stereos and Three |1l before this presentation as of
yesterday. And both of themalso feel the sane way as the
Friatec group and | am sure that nost of the inplant
conpani es, although |I cannot speak for themand I am not
trying to, would say that placing inplants into i medi ate
sockets is sonething that they feel the FDA should allow for
the systens that are approved. They do not feel that that
should be a limtation. As a clinician, | feel that we
shoul d have that option and you will see why in a nonent.

| think that when it comes down to the bottom
line, we have clinical data and histol ogical data. As a
clinician, nyself, | always like to see sonething that works
and is predictable. However, being trained by Sigman Stah
as a fine histopathol ogist, I am al ways t hi nking
hi stologically and I want to know what is going to happen on
a wound- heal i ng basi s.

So, if we take that scenario we have to | ook at
whet her or not the question that we have to ask, is there a
critical width or distance between, or gap, between an
i npl ant surface and the bony wall beyond which the bone wll
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not bridge?

For exanple, in this diagramas you see here, here
there is a nmenbrane placed over it, but if you look at this
di stance between the crest of the bone and the inplant, is
there a di stance whereby this bone will not bridge this gap
w thout fibrous tissue in between? And | think that is the
bottomline in terns of the histol ogical aspect.

Cinically, I want to enphasize this to the panel,
clinically--and you will see this and I will even show you a
human hi stol ogi cal core before | finish this norning--that
this bone down in this area here where you have direct
contact is absolutely the sane as in delayed placenent to a
conpletely heal ed socket. So, that is not of any concern
what soever. And | think that should be as clear as day when
we finish this discussion, if that was not before.

The question really is just whether or not you can
obliterate the space with the use of wi de body inplants? As
you saw by Dr. Vizethum and well-known by other inplant
systens, you will see that you can obliterate the space in
many cases. |If you cannot at the top, in order to prevent
fibrous tissue fromgoing between the inplant and the
heal i ng bone of the socket, you have to place a nenbrane.

Whet her or not, if it is inside the bone |ike
this, whether or not just to otogenous bone chips may work
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is still open to discussion and has not been shown in the
l[iterature

However, what has been shown is that the use of a
menbrane by many different researchers--once a nenbrane is
pl aced on top--this gap seens to be able to fill in wth
bone, wth or without grafting material underneath it. And
| think Waror Godfritz [ph] certainly showed that in the
early '90s and there has been a series of papers to discuss
it since.

Two papers stick out |like sore thunbs when it
cones to this gap distance. And that is the work of Carl son
whi ch was done on a Branemark type inplant, a machine
titaniuminplant. And they were | ooking at a space between
the titaniuminplants and the bone cannot be predictably
bri dged by new bone if the space is greater than .35
mllinmeters.

And Knox, Caudill and Meffert, using HA-coated
i npl ants, found sonething very simlar. Their's was between
.3 and .8. And, so, when you get to one mllineter, the
di stance did not close unless you had a nenbrane there. And
| think that is inportant and | think that is the critical
gap di stance that we have established by two different
researchers, two different systens, but the gap distance is
clearly there. And | think that is an inportant point.
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