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PROCEEDIL NGS

M5. NASHVAN  Good norni ng, everybody. It |ooks
i ke our panel is assenbled. W are ready to begin the
neeting of the Othopedic and Rehabilitation Devices Panel.

M/ nanme is Jodi Nashman and | amthe executive
secretary of this panel and a reviewer in the Othopedic
Devi ces Branch

| would like to remnd everybody that you are
requested to sign in on the attendance sheets which are
avail able at the tables by the doors. You nay al so pick up
an agenda and infornation about today's neeting including
how to find out about future neeting dates through the
advi sory panel phone |line and how to obtain nmeeting m nutes
or transcripts.

Pl ease note that any information displayed on
overheads or slides is not directly available fromthis
group of FDA. Information can be obtained either by
requesting the transcripts of this neeting and i nfornation
about that is provided at the desk outside or by requesting
the infornmation by the Freedom of Infornation process.

Today, at the request of and in conjunction with
the Center for Biologic Evaluati on and Research, the
coommttee will discuss Carticel (autologous chondrocytes
mani pul ated ex vivo for structural repair Genzyme
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Corporation) intended for treatnment and repair of clinically
significant articular cartilage defects in the knee.

At this time | would like to turn the neeting over
to Dr. WlliamFreas and Dr. Edward Hanl ey, who is the pane
chai r man.

Have a nice day and | wll see anybody tonorrow

Qpeni ng Remar ks

DR FREAS. ood norning. | amBill Freas and |
w |l be the Designated Federal (ficial for this nmorning s
nmeeting. | would like to wel cone the nenbers of the public
that have joined us this norning, the nenbers sitting at the
tabl e, and everybody from CORH who has hel ped us put this
nmeeting on.

At this time | would |ike to go around the head
table and introduce to the audi ence the nmenbers seated at he
head table. W will go around starting on the left side of
the room that is the audience's left side of the room

If the coomttee nenbers woul d raise their hand
when | call their nanes, so the audi ence can identify you.

The first seat is occupied by Dr. Gary
Fri edl aender, who is a consultant for today's neeting. He
is Professor and Chairman, Departnent of Othopedics and
Rehabilitation, Yale University.

The next individual is Dr. Raynond Silkaitis. He
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is our Industry Representative for today. He is Vice
Presi dent of Medical and Regulatory Affairs, diatech,
d evel and, Chio.

Next is Dr. Leela Rangaswany. She is a nenber of
the Othopedic Coomttee. She is also Deputy Editor,
Journal of Bone and Joint Surgery.

Next is Dr. Roger Nelson. He is a consultant for
today. He is Professor and Chairman, Departnent of Physi cal
Ther apy, Thomas Jefferson University.

Next is Dr. Daniel Dauw. He is a consultant for
today. He is Chief, Dvision of Rheunatol ogy, |nmmunol ogy,
and Allergy at Georgetown University.

Next is Dr. Stephen Trippel, a consultant for
today. He is an orthopedi ¢ surgeon from Massachusetts
CGeneral Hospital.

Next is Dr. WIlliam Tonford, consultant for today.
He is Associate Professor of Othopedic Surgery, Harvard
Medi cal School .

Next is Dr. Klaus Kuettner. He is a consultant
for today. He is Professor and Chairman of Bi ochemstry,
Rush Medi cal Col | ege.

Next is Dr. Keith Markolf. He is a committee
menber. He is Professor of Surgery, Othopedics and
Bi onechani cs, UCLA Rehabilitation Center.
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Next is Dr. Robin Poole. He is a consultant. He
is Director, Joint D seases Laboratory, Shriners Hospital
for Oippled Children in Mntreal.

Next is our commttee chair, Dr. Edward Hanl ey.
He is al so Chairman, Departnent of Othopedic Surgery,

Carol i nas Medi cal Center.

The next seat will be occupied by nyself.

Next is Dr. denent Sledge. He is a consultant.
He is Chairperson of the Physician Hospital O ganization in
Bost on.

Next is Dr. Seth Geenwald. He is a consultant.
He is Drector of Othopedic Research, M. S nai Mdical
Center.

Next is our Consuner Representative, Dr. Doris
Hol eman. She is a nurse, Albany State Col | ege.

Next is Dr. dinton Mller, a consultant, a
retired Professor and Chair, Departnent of Bionetry, Medical
Uni versity of South Carolina.

Next is Dr. R chard Coutts, a non-voting
consultant for today. He is Professor of Othopedics,

Uni versity of California.

Next is Dr. Hugh Auchincl oss, a non-voting
consultant for today's neeting. He is Associate Professor
of Surgery, Harvard Medical School.
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Dr. Mchael Mayor, who is on your agenda this
norning and on the list of coomttee nenbers as a
consultant, is not here today. He called in | ast night
saying that he was stuck in New Hanpshire in a snowstorm

At the table there are al so two FDA i ndividual s.
They are here to help us with the conduct of the neeting.
They are Dr. Jay Siegel, Drector of Ofice of Therapeutics,
Research & Review, and Dr. Kathryn Zoon, Director of Center
for Biologics Eval uati on & Research.

| would like to wel cone everybody here this
nor ni ng.

| would now like to read into the public record
the conflict of interest statenment for this neeting.

Thi s announcenent is nade part of the public
record to preclude even the appearance of a conflict of
interest at this nmeeting of the Othopedi c and
Rehabi litati on Devices Panel on March 6, 1997.

Pursuant to the authority granted under the
coommttee charter, the Deputy Comm ssioner for (perations,
Food and Drug Admni stration has approved the foll ow ng
individual s as tenporary voting nmenbers: Drs. Daniel d auw,
Dr. Seth Geenwald, Dr. Mchael Mayor, Dr. Ainton Mller,
Dr. Roger Nelson, Dr. Gary Friedl aender, Dr. Kl aus Kuettner,

Dr. Anthony Poole, Dr. denent Sledge, Dr. WIIliam Tonford,
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and Dr. Stephen Trippel for the CBER sponsored topic on
March 6t h.

Dr. Barbara Boyan, a conmttee nenber, has recused
hersel f fromdi scussions on March 6th. She will be
participating in discussions on March 7th.

Based on the agenda nade avail abl e and al
rel evant data reported by the participati ng nenbers and
consultants, it has been determned that all financial
interests in firns regul ated by the Center Biol ogics
Eval uati on and Research that nmay be affected by the
commttee's decision as of this date present no potentia
for an appearance of a conflict of interest at this neeting
with the follow ng notations for the record.

In accordance with 18 U S.C 208(b)(3), Dr. Hugh
Auchi ncl oss and R chard Coutts have been granted a limted
wai ver which permts themto participate in the discussions
of the BLA for Carticel, however, they are not permtted to
vote on this issue. In addition, Dr. Seth G eenwal d has
reported that his research | aboratory receives support from
an unrelated orthopedic firmnot directly related to today's
di scussi on.

The statenents above were the result of screenings
conducted to prevent the appearance, real or apparent, of a
conflict of interest.
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Copi es of the waivers are available by witten
request under the Freedom of Information Act.

In the event that the discussions involve other
products or firns not already on the agenda for which FDA
partici pant have a financial interest, the participants are
aware of the need to exclude thensel ves from such
i nvol venent and their exclusions will be noted for the
public record.

Wth respect to all other nmeeting participants, we
ask in the interest of fairness that they address any
current or previous financial involvement with any firns
whose products they nmay wi sh to comrent upon.

So ends the conflict of interest statenent.

Dr. Hanley, | turn the neeting over to you.

DR HANLEY: &ood norning. My nane is Dr. Edward
Hanley. | amchairperson for this panel. | would like to
t hank everyone for comng this norning, however, | woul d
note we have a very full agenda and in order to allowthe
commttee sufficient tine to discuss today's issues, | would
like to ask all participant speakers to strictly stick to
their allotted tines.

As part of the advisory commttee neeting there is
an open public hearing for nenbers of the public who woul d
i ke to make a statenent concerning the matters pending
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before the coomttee. Dr. Freas has received eight
responses to the Federal Regi ster announcenent requesting to
speak.

Because of the nunber of speakers, | woul d ask
that everyone limt their presentation to a maxi numof five
mnutes in order that everyone has the opportunity to speak
at the podi um

OQpen Public Hearing

DR FREAS. Dr. Hanley, | have received the foll ow
list of speakers. |[If these speakers woul d pl ease cone to
t he podi umor use the mcrophone in the center of the room
at this tinme. Let ne, first of all, read the list and this
is the order in which | amasking themto cone to the
podi um

They are: Ms. Sharon dayton, M. Cerald
Tronbly, Ms. Jan Qurtis, Ms. Nna Wner, M. Donald
Pascal e.

Before you start, Sharon, let ne just nake one
further statement. Wuld all speakers this norning in the
interest of fairness address any current or previous
financial involvenent with any firmwhose products you nmay
wi sh to comrent upon. This financial involvenent woul d
include travel or reinbursenment for expenses comng to this

neeting. W request that if you don't have any conflicts,
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pl ease so state as wel |

For the speakers, they will be given a green |ight
for four mnutes followed by a yellow light. Wen the
yellow |ight appears we ask that you concl ude your
presentati on.

Go ahead, Sharon.

M5. CLAYTON Hello. | am Sharon d ayton

Genzyne did pay for ny travel expenses to cone,
but | would like for everybody to knowthat |I flewdirectly
from Hong Kong early to be here. | was on vacation there
and it was ny choice to cone.

| am 33 years old now At 25 years old | was a
prof essional ballet dancer, as well as a vice president of a
gl obal Fortune 100 conpany, and at that point ny |ife began
to significantly change because of the knee pain that | was
experi enci ng.

| had five different surgeries trying to alleviate
the pain that | was experiencing, no |longer able to dance,
no longer able to do any formof exercise and definitely
affecting ny work and having to spend an awful lot of tine
not wal ki ng, not standing, a trenendous anount of pain.

No painkillers, no surgery, nothing could take
care of it, so for about seven years | spent 99.9 percent of

ny tinme having basically what | would call daggers in both
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knees and just had to really kind of just deal with it every

day.

Because | ama Type A personality, | continued to
work as much as | possibly could. | continued to try to do
things to keep ny body in shape. | saw every doctor

possible in any country | could possibly hear of anything
that would help nme, and there was absol utely not hi ng anybody
coul d do.

| heard about the Carticel procedure on NBC News
about two and a half years ago, called Massachusetts Ceneral
where they were bringing it over from Sweden, and | began
di scussing ny case wth them They said | was a perfect
candi dat e.

It took ne about two and a half years after that
because | could not get it approved by ny insurance conpany,
still did not get it approved by the insurance conpany.

In the neantine, | noved to San Franci sco, found a
doctor who was al so doing the surgery, continued to read
every article | could get ny hands on about it, listened to
| ots of people who have tal ked about it, experts,
non- experts, people who had the sanme thing I did, and found
a doctor that was going to do it, would do it wthout ny
i nsurance conpany paying for it, and ny husband and | ended
up paying for it because it neant that much to us to have it
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done.

M/ whol e life has changed. | spend about 99
percent of ny time now without pain, eight nonths after
surgery, and | had both done at the sane tine, and it is the
best thing |I could have ever done, and | would do it again
10 times over, and | would pay for it again 10 tines over.

So thank you very much for letting ne speak

DR FREAS. Thank you, Sharon. Qur next speaker
is CGerald Tronbly.

MR TROMBLY: M nane is Jerry Tronbly. | amalso
here with Genzyne. They are paying for ny travel and
| odgi ng, but I would like to point out that I amtaking
vacation time fromny work to be here.

In the fall of 1994, ny left knee conpl etely gave
out. | had prior knee problens, but at that tine it
conpletely failed. | had been told by a nunber of surgeons
that | needed a total knee repl acenent.

At that point | was living in chronic pain. | was
on pain pills and anti-inflammatories. M social life
didn't exist any longer, ny famly life didn't exist either.
| could only work a few hours a day, and the rest of ny time
was spent either lying in ny bed or lying on ny couch. Any
wei ght on ny knee woul d cause severe pain. So ny lifestyle
was very, very limted at that point.
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At one point | was told by ny physical therapi st
that | needed to consider at that point | was disabl ed.
Forty-four years old, it was very difficult for nme to hear
t hat, disabl ed.

I n Septenber of 1995, | was given the opportunity
to have cartilage replacenent. | refer toit as ny mracle.
Today, it islike a mracle. You certainly can't tell ny
seeing ne, | walk very well, but | wal ked with a pernmanent
[inmp continually, and as | said, the pain was unbearabl e.

Today, | can ride a bike. M/ goal through the
surgery was to be able to walk. | was asked by ny physician
woul d you like to be able to play sports or jog. | said I
would like to be able to wal k without pain. | have achieved
that. In fact, now when ny wife and I go for a walk, she
can't keep up with ne. That is how well | have progressed.

M/ hope today is that other people that are |iving
with the kind of chronic pain and knee injuries that |I have
experienced, that they too can have a mracle in their life

Thank you.

DR FREAS. Thank you.

Qur next speaker is Jan CQurtis.

M. QURTISS H. M nane is Jan Qurtis, and |
want you to know that GIR has covered ny travel expenses
here today, but if they had not, I would have paid for it on
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ny own anyway. That is how inportant this is to mne.

| amhere today to tal k about ny articul ar
cartilage injury and howit has affected ny life. This
injury has pernmanently affected nme. For the past 18 nonths
since | injured nyself, ny life has not been the sane.

| played on the wonen's professional racquet bal
tour, which I can no |onger play because of this injury. |
| ove sports nore than anything and | amextrenely limted as
to what | can do. Even walking on the treadml|| has been
pai nful for ne.

| amalso a flight attendant and amon ny feet
sonetines for up to 14 hours a day, and by the end of the
day ny knee is swollen and stiff. | have | ost nmany nont hs
of work w thout pay due to this injury.

M/ i nsurance conpany deni ed paying for the tissue
transpl ant even though they told ne they thought it would be
very promsing, since it was not FDA-approved, they woul d
not pay for it. | have had all traditional treatmnments for
this injury including two abrasions with no success.

M/ recent one showed ny defect has gotten worse.
If | had the noney nyself, | would pay for this, but I
don't. So, | hope that you sincerely consider approving
this tissue transplant to help alleviate ny suffering, which
| live with daily.
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Thank you.

DR FREAS. Thank you.

Qur next speaker is Ms. N na Wner.

M5. WNER H. M nane is Nna Wner. GGenzyne
Tissue Repair paid for ny hotel and travel to be here today.
| ammssing ny work. | amnot being paid for this.

This container contained the cells that brought me

back a normal life. | amso thankful that this was nade
avail able to ne. | have always had an active life. |
previously was a dancer. | have al ways enjoyed hi ki ng.

amthe nother of young children, and | found suddenly, in
Cctober of 1995, when | was struck wi th osteochondritis

di ssecans that everything becane pai nful, any novenent of ny
| eft knee was excruciatingly painful. M kids saw ne cry
for the first tineinny life. | walked across the street
and suddenly ny |ife changed.

Any pressure at all on ny left side with ny knee
bent neant | was in agony. | could not sit. | could not
wal k. | could not shift position. | couldn't sleep.
Painkillers did nothing to take care of the pain.

The orthopedi ¢ surgeon that diagnosed the
osteochondritis di ssecans gave ne a disnal prognosis. He
said that arthritis would set in and that in nost |ikelihood

| woul d becone disabled fromthe condition. At the tine |
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was 39 years ol d.

In ny famly, there is a lot of |ongevity, and
that nmeant with knee replacenents, | woul d have needed four
or five of them In Novenber of 1995, | had arthroscopic
surgery to debride the bone and renove the bone chip.

M/ surgeon applied for authorization for
aut ol ogous chondrocyte inplantation in Decenber. In
January, ny HMD approved this. |In February, the HVO
rescinded the authorization. |In March, |I |ost an appeal and
then in April | took it to a grievance procedure which I won
with the help of a lot of wonderful people in the State of
New York that hel ped nme fight politicians, state officials.

VW did a big battle and as a result, | becane the
first patient in the State of New York to get a mgjor HMO to
cover autol ogous chondrocyte inplantation.

This has nade a major difference inny life. |
can walk, | can do stairs. By eight weeks after the
surgery, already | was better off than | was before.
didn't need a cane anynore. | didn't have the pain at every
slight novenent.

By five nonths after the surgery, | was able to
wal k stairs, | was able to wal k distance, and | could return
toanormal life, and | just want to nake sure that this is
avail abl e for other people, please.
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Thank you very much

DR FREAS: Thank you, N na.

Qur next speaker is Donald Pascal e.

DR PASCALE: &ood norning. M nane is D J.
Pascale fromAtlanta, Georgia, and | amthe |uckiest guy in
the room | amlittle shaken up right now, but | have got
totell you guys | amnot going to bore you with ny life
before the surgery, but I will tell you | had the surgery
two years ago, | am6 foot 4, 280 pounds, | do aerobics
three tinmes a week, step, |low, and high inpact aerobics.
amthe catcher on a softball team and ny |life has been
turned around since having this procedure.

CGenzynme has paid ny way up here, however, | own a
smal |l printing business. W are in the height of our
season. W are backed up, | have got custoners scream ng at
me, so this trip has cost nme nore than the plane fare up
her e.

| amjust -- | ama happy canper. This is a
no-brainer. There is sonme 400 people who will benefit from
this surgery, and if they have the results that | have,
that' s wonderful

So | want to thank you for letting ne tal k today.
| woul d be happy to answer any of your questions. That's
it.
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DR FREAS. Those are all the patients that have
responded to our FR noti ce.

Are there any patients in the audi ence who woul d
like to address the coonmttee at this tinme?

[ No response. ]

DR FREAS: If not, Dr. Hanley, there are three
physi ci ans that have responded to our request, and they
would |ike to address the commttee.

| would like to introduce themin this order. Dr.
Scott Gllogly.

DR A LLOAY: Wuld you put the first slide on,
pl ease.

H. | amScott Gllogly. | ama practicing
orthopedi ¢ surgeon fromAtlanta, CGeorgia, and | appreciate
the opportunity to address this distinguished panel .

[Slide.]

First, I would like to discuss ny early clinica
experience w th autol ogous chondrocyte inplantation. First,
| would like to discuss a little bit ny personal basis for
selecting this treatnent.

| trained at Walter Reed here in Washington, D.C,
and had ny initial orthopedic practice in the mlitary, and
| was inpressed with the nunber of young, aggressive
patients who | would see with very destructive cartil age
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| esions that woul d be progressive at a very young age.

Additionally, I was not pleased with ny own
personal experience with traditional treatnment mnethods and
felt that the literature adequately docunented the
i nadequaci es of these treatnent nethods and al so for certain
considerations it was not even a recomrended treat nment.

Because of this experience we did a study in the
early 1990s looking at really what the effect is of what we
are trying to acconplish with cartilage repair, and that is
to prevent the destruction of proteoglycan fragnents,
chondroitin sulfate, and keratin sulfate into the joint
| eading to degenerative arthritis.

[Side.]

VW did a prospective study of 25 patients with
chronic ACL tears and neasured the keratin sulfate and the
total sulfated glycosam noglycan in the synovial fluid in
both the injured and the control knees, used nonocl onal
anti body in dinethylene blue dye bindi ng assay.

[Side.]

VW took the fluid fromthe normal knees, as wel
as the involved knees. W showed a statistically
significant increase of 88 percent for keratin sulfate and
83 percent for the glycosam nogl ycan, and the nost inportant
thing is that there was a correlation with grading of the
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degree of chondral defects within the knee, and this al so
correlated with increased uptake on bone scan and
radi ographic findings of early arthritis.

[Side.]

Because these patients, many had been treated with
traditional treatnment methods, and it is obvious
bi ochemcally had continued to deteriorate within their
knees, | |l ooked for additional treatnent options for these
patients.

| approached Genzyne Tissue Repair in late 1994 to
begin trying this nmethod. | was inpressed with the
publ i shed and frequently updated results that have cone from
Sweden, and | was particul ar inpressed as an orthopedi st by
patients who had late inprovenents in the results, better at
18 nmonths than they were at 12 nonths, sonmething that | had
never seen wth a traditional type treatnent.

Furthernore, with longer followup, there was no
decline in results, sonething that we have been too famliar
with, with our traditional treatnent nethods. The goals of
the procedure for ny patients have been inproved pain and
function with activities of daily living and work
activities, restore nore normal natural history, inprove
function for |owinpact cardiovascul ar fitness, and
ultimately all ow recreational sports.
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[Slide.]

| have done 27 patients and 35 | esions that range
from1l4 to 52, predomnantly nmales; 19 of the patients had a
total of 34 previous surgical procedures.

[Slide.]

The breakdown is pretty nmuch as you woul d expect,
predom nantly fenoral condyle |esions, 2 each were
osteochondritis dissecans of both the nmedial and the | ateral
fenoral condyl e.

[Slide.]

The average size, quite large actually, 6.12
square centineters. but it ranged up to 17 square
centineters. Here is a defect, osteochondritis dissecans
involving alnost half of the |ateral fenoral condyle, and
this is periosteumin place.

[Slide.]

At the tine of biopsy, neniscal and condyl e
debri denent were acconplished. At the tinme of autol ogous
chondrocyte inplantation, three patients underwent
| i ganment ous reconstruction. E ght patients had
anteronedi al i zation of tibial tubercle, and one a high
ti bial osteotony.

[Slide.]

Early results, 3 to 20 nonths, 19 of 21 patients
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achieved full range of notion by 12 weeks, 14 of 16 patients
at six nonths were narkedly inproved.

[Side.]

There were two problens. Both of ny conplications
had been arthrofibrosis or notion problens, both fenales,
but both were sal vage type knees in patients where clearly
there were no other options. One patient underwent a four
defects graft at the sane tinme. The other one underwent a
| arge defect with high tibial osteotony. Even in the
arthroscopic lysis of these adhesions, we were able to
| earn.

[Side.]

Here is one of the patients, fenoral trochlear
lesion. You see the articular cartilage flap and the
exposed bone bel ow.

[Side.]

At the tine or her debridenent, here is the sane
defect with a glistening type appearance of hyaline-Ilike
cartilage responding to the probe very simlar to the
surroundi ng tissue.

[Side.]

At one-year followup with 11 patients, you see
the inprovenent in the synptomrating scale for pain,
swel ling, and buckling. Certainly a nmarked inprovenent as
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these patients can attest to.

[Side.]

Using the Knee Society dinical Rating System had
mar ked i nprovenent at six nonths, but nore inportantly,
conti nued i nprovenent at one year. This is ny first 10
consecutive patients, and to have this kind of result in a
Knee Society Adinical Rating Systemis sonething that | have
never seen or never seen reported in the literature for
traditional type treatnment nethods for these size defects.

[Side.]

Overall, the patients show increasing activity
levels. The patients are all satisfied and feel that the
goal s of the procedure have been nmet. Activities that they
have returned to include tennis, including college football,
roll er blading, and aerobic type activities.

[Side.]

| believe that this is a demanding but clearly
reproduci bl e surgical procedure. The effects of the
concomtant procedure are very mninmal, and there is a high
degree of patient satisfaction.

[Side.]

The goal s of the procedure have been net in 91
percent of the patients who were out |onger than one year.

The results are better and nore consistent than traditional
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treatment nethods, and | feel that ny early results mrror
the long-term Swedi sh data, and | can only antici pate
conti nued good results of these patients.

Thank you.

DR FREAS. Thank you.

Qur next speaker will be Dr. Lars Peterson,

Associ ate Professor, Goteborg Medical Center

DR PETERSON | would like to thank the commttee
for allowing ne to present ny experience of autol ogous
chondrocyte transpl antati on before this distingui shed panel .

[Side.]

| would like to share with you today our clinical
experience of one to nine years of autol ogous chondrocyte
transpl antation in the hunan knee.

[Side.]

V¢ have since the New Engl and Journal of Medicine
article with 23 patients published, we have operated nore
than 375 patients with this technique. W have reassessed
every patient fromthe begi nning, and nore than 116 patients
have now passed the m ni nrumof two years.

VW have now exam ned the efficacy of ACT treatnent
in single fenoral condyle cartil age | esions, and we have
al so exam ned ACT treatnment with conbination of ACL
insufficiency and al so 10 percent prelimnary data on
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osteochondritis dissecans treated wth ACT.

[Slide.]

The net hods of clinical evaluation in this second
foll owup has been Modified G ncinnati rating systemof knee
function, the Lyshol mscore, which is a Swedi sh score of
function of the knee, visual anal ogue scal e including
certain subjective functional paraneters of the knee rated
zero to 10.

Tegner WAl lgren's activity score, other clinica
rating, and clinical rating frompoor to excellent accordi ng
to the New Engl and Journal of Medicine article. The
basel i ne nmeasurenents were established by retrospective
short review and questionnaires.

[Slide.]

The results on the fenoral condyl e single |esion
includes 24 patients, 20 on the nmedial fenoral condyle, 4 on
the lateral. Average followup tine 4.1 years, average age
at surgery 32.4 years, average size of defect 4.0 square
centineters, and the largest 12 square centineters. 1In 12
patients, there were 23 previous surgeries to the actua
ACT.

[Slide.]

Here are the results fromthe overall clinica
rating, started froma pre-op pool, conditioned, and ended
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up a good result. The Lyshol mscore showed an i nprovenent
from40 points before up to over 80 postoperatively. The
G ncinnati rating al so showed the sane inprovenent, and the
vi sual anal ogue scale, which reads at the lowest is the
best, showed a reduction from80 to bel ow 20.

[Slide.]

(On the fenoral condyle and a conbination with ACL
reconstruction at the sane tinme as the autol ogous
chondrocyte inplantation, the average foll owup was 3.8
years in 16 patients, average age was 26.4 years, average
size 3.4 square centinmeters with the |largest 14 square
centineters. 1In 15 patients there were 31 previous
surgeries in this group.

[Slide.]

Here are the results. Preoperative fair result
ended up in good result with a clinical rating overall in
t he Lyshol mscore showed a significant increase. Al p
values up on the left showed a significant increase.

The clinical rating al so showed a significant
increase from35 before to about 60 after. The visual
anal ogue scal e shows a reduction of synptons to about 30 on
the 120 scal e.

The fenoral condyle with the di agnosis of
osteochondritis dissecans included 19 patients, average
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followup 3.1 years, average age 26.8 years, average size
4.3 square centinmeters, and the |largest area transpl anted 16
square centinmeters. The bony defect was not treated with
bone graft, just filling w th autol ogous chondrocytes.

In 15 patients, there were 45 previous surgeries
inthis group, and the results show a great inprovenent in
the overall clinical rating. |In the Lyshol mscore,
significant inprovenent, as well as in the Mdified
G ncinnati rating, and visual anal ogue scal e showed
significant reduction of synptons.

[Slide.]

The clinical outcone, if you | ook at the New
Engl and Journal of Medicine rating were excellent no
synpt ons, good, only synptons on strenuous activity with
pai n, you see that fenoral condyle single, 16 had an
excellent and 7 had a good result.

Wth the ACL conbined with cruciate |iganentous
construction, you see of 16 patients, 8 had an excellent, 4
had a good result, 2 fair, and 2 poor. An QOCD from 19
patients, 14 had an excellent, 3 had a good result, and 2
had a poor result.

| will return to patella

[Slide.]

The clinical outcone two to nine years after
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aut ol ogous chondrocyte transpl antati on shows good or
excellent results in isolated fenoral condyle of 90 percent,
in OCD close to 90 percent, and the conbi nati on, ACL
reconstructi on and aut ol ogous chondrocyte transpl antation 75
per cent .

[Slide.]

The patients' self-assessnent whether they were
i nproved by the study or not shows that al nost 90 percent
consi dered inproved in single |lesions, FC and ACL
conbi nation 75 percent, and OCD al nost 90 percent.

[Slide.]

The patella results may have sone speci a
attention. In the first paper, we only had 7 patients with
patella transplant. One had an excel |l ent and one had a good
result, three had a fair and two poor.

If you assess the followng patient after this
article, you have five excellent results, 6 good results,
and 3 fair results. So | think there is an inprovenent by
better technique and by better analysis, and reconstruction
of malalignnent and patella instability.

[Slide.]

So the patella factor associated in inproved
results may be due to better technique where you anal yze the

background factors and correct themw th the proper
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alignnent. You have to do a w de excision of the damaged
cartilage to secure a healing, and you have to have a
wel I -controlled rehabilitation program

Wth these inprovenents, we think that we can
reach in the future better results even on the patella.

[Slide.]

So, in conclusion, autol ogous chondrocyte
transplantation in our opinion is indicated in treatnent of
single fenoral condyle |esions, fenoral condyle |esions
conbi ned with ACL reconstruction, and osteochondritis
di ssecans on the fenoral condyl e denonstrated by
i nprovenents in clinical rating, Lyshol mscore, Mdified
A ncinnati score, visual anal ogue scale, and patient's own
eval uation of inprovenent.

52 of 59 patients, 88 percent, were rated good to
excel lent at three years and 11 nonths fol | ow up

Thank you.

DR HANLEY: Doctor, before you | eave, could you
state your affiliation with the sponsor?

DR PETERSON Yes. | have had ny trip paid and
hotel room and | have been acting as a consultant. W have
a research grant to the University of Goteborg to be able to
do basic and clinical research

DR HANLEY: Thank you.
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DR FREAS. Dr. Hanley, by oversight, | forgot to
ask the previous speaker his affiliation with the sponsor,
and at the end of this session, could he come back to the
m crophone and address his relationship to the sponsor.

Qur next speaker is Dr. Anders Lyndahl, Associate
Prof essor, CGoteborg University.

DR LYNDAHL: M. Chairman, ny relationship with
Genzyme, | have a sponsor research agreenent, | ama
consultant, and Genzyne paid for ny trip. | would like to
thank the coomttee for the opportunity to present recent
data regardi ng chondrocyte inplantation.

| nyself have been working together with Dr.

Pet erson since the md-eighties, and | have a 10-year
experience in autol ogous chondrocyte transplantation fromny
| aboratory and | have a five mnute speech.

| would like to present biochem cal and nechani cal
evaluation of repair tissue after autol ogous chondrocyte
transplantation, and this is data that is not in the BLA
application, it is additional data.

[Slide.]

| think it is inportant when we discuss the
different therapies that it is not so strange to use
aut ol ogous chondrocyte transpl antati on since all other
therapies actually is a cell therapy. E ther you recruit
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cells fromthe bone marrow or you transplant the cells by
culturing themfirst and then inplanting them

[Side.]

| also think it is inportant to distinguish the
two entities of regenerating tissue and repairing tissue,
and | think that repairing cartilage tissue neans that you
repl ace the tissue with new cells and matrix, not
necessarily the original type to distinguish from
regenerated cartilage, which means that you actually repl ace
the tissue totally to the sanme original structure, and I
think that we are working with today different repair tissue
wher e aut ol ogous chondrocyte transplantation is one type.

[Side.]

| would like to conpare the different tissues. |If
you look at the left panel, it is normal hyaline cartil age
taken fromthe biopsied area of one of the patients. The
mddle is one of the regenerated area by aut ol ogous
chondrocyte transplantation, and the right one is the repair
ti ssue al so generated by transplantation of fibrous type.

If you | ook at polarized light, you are able to
see the difference between the nornal hyaline at the fibrous
tissue, but there is also simlarity in the polarized |ight
for the regenerated repair tissue.

[Side.]

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



aj h

| will now provide the histol ogi cal data show ng
evidence for repair tissue with hyaline-like cartilage
properties follow ng autol ogous chondrocyte transpl antati on
and the correlation of clinical outconme with indentation of
graft area and hi stol ogi cal dat a.

[Slide.]

There are 30 patients that underwent second-| ook
arthroscopi es and 11 consented to arthroscopy indentation
tests and bi opsy, we al so did histochemcal analysis by Type
| and Type Il -- Type X is not yet available -- collagen
aggrecan and hi stochem stry and we al so did an i ndependent
bl ind eval uati on of histology by three i ndependent
i ndi vi dual s.

[Slide.]

This is just data that is focused on the fenora
condyle, which is the current indication for the autol ogous
chondrocyte transpl antati on procedure, and you see a
correlation between the hyaline-like tissue and the good and
excellent result, and the fibrous tissue and poor and fair
result, but there is also fibrous repair tissue with a good
to excel | ent outcone.

[Slide.]

This is i mmunochem stry of just an exanpl e of
col lagen to an aggrecan in one of the repair tissues, and in
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the total of 22 biopsies anal yzed, the staining patternis
indicated by mnus 2, 3-plus, and if you ook at the |eft
panel with normal hyaline cartilage, it stains both for the
Type Il collagen, aggrecan, and very little for Type |, and
the hyaline repair cartilage has simlar staining pattern
although a little less in intensity while the repaired
fibrous cartilage has no staining for Type Il coll agen.

[Side.]

W al so did col | aborative work with Dr. Kiw ranta
fromFi nland and used an indentation instrument, which
nmeasures stiffness to indentation.

[Side.]

This represents results from 11l patients where we
had | ooked at 12 different transplantation sites and the
stiffness to indentation, and if you conpare the repair
tissue with the hyaline character, there is no difference in
indentation force to the control tissue in the sane knee,
and it was conpared to the contral ateral knee.

However, if you have the fibrous repair tissue,
there is a marked difference between the indentation force
conpared to the hyaline repair tissue. The nornal healthy
cartilage has a range between 2.5 to 7.3 newton with this
i nstrunent .

[Side.]
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I n concl usi on, autol ogous chondrocyte
transpl antation is capabl e of generating a hyaline-Ilike
cartilage and we have about 80 percent of the patients that
we | ooked at that resulted in hyaline-like cartilage, and we
are not able to get that type of tissue with the current
treatment procedures, and there is a positive correlation
bet ween hi stol ogy and nechani cal properties in clinical
outcone with patients treated w th autol ogous chondrocyte
transpl ant ati on.

Thank you very much

DR FREAS. Thank you.

DR ALLOAY: | amScott Allogly. | spoke two
speakers ago. | ama consultant with Genzyne Repair. M
expenses were paid for this visit today.

DR FREAS. M. Chairman, that is all the people
that responded to the Federal Register notice asking to
speak this norning. However, in addition to the speakers, |
have received the following letters frompatients requesting
that | read their letters into the public record.

Apparently, they have never heard ne read before.

Due to the tine constraints and the nunber of
requests, we have furni shed each coomttee nenber in their
blue folder in front of their desks the letters that we have
received. These letters will be nmade part of the neeting
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docunents and will be avail abl e under Freedom of |nformation
Act .

There is a limted nunber of copies of these

letters available on request at the desk outside in the
hal | way. For the purposes of the record, the letters were
received fromDr. Janes Garrick, Dr. WlliamMtchell, Dr.
Mel vin Deese, Ms. Juliana Futardo, Dr. Ral ph Venuto, Dr.
M chael Drucker, Dr. Gegory Bigler, D. Joseph WIIlians,
Dr. Edward Canpbell, Dr. Ray Fanbrough, Dr. Robert Fum ch,
Dr. Per Freitag, Dr. David Menche, Dr. Robert Meislin, Dr.
Arnold Scheller, Dr. Arthur Ting, Dr. Jerry Cochran.

Al 17 of these letters were supportive of the use
of Carticel. They were either from physicians or patients
famliar with the product.

Dr. Hanley, | will turn the m crophone over to
you.

DR HANLEY: |Is there anyone el se wishing to
address the panel at this tine?

[ No response. ]

If not, we will proceed with the open session of
the neeting at this tinme. Qur first speaker in this session
is Mary Pendergast, Deputy Comm ssioner and seni or advi ser
to the Coomssioner. She will speak on the introduction and

background i nformati on pertinent to the subject under
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di scussi on.

DR MLLER | had a question about the review of
those letters. D d they enunerate any statistical
information other than just being in favor of, or did they
say things like | had 20 patients and 19 of themwere
successful, et cetera?

DR FREAS. The letters are in your packet. Many
of themdiscuss their treatnent of the patients, and | did
not summarize them no. Mst of these letters were received
in the last day or so.

OPEN COW TTEE DI SCUSSI ON
CBER DI SCUSSI ON OF CARTI CEL ( AUTOLOGOUS CHONDROCYTES
MANI PULATED EX VI VO FOR THE STRUCTURAL REPAI R
OF CLI NI CALLY SI GNI FI CANT ARTI CULAR CARTI LAGE DEFECTS
I N THE KNEE ( GENZYME CORPORATI ON)

| nt roducti on and Background | nformation

| ntroducti on and Wl cone

M5. PENDERGAST: Thank you.

Good norning, Dr. Hanl ey, other nenbers of our
advi sory coomttee, Dr. Friedman, Dr. Siegel, and Dr. Zoon,
and to all of our audience today.

| am pleased to be able to address you this

nmorning. W are here today to discuss a particul ar product
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Carticel nmade by a particul ar conpany Genzyne Ti ssue Repair,
but the work that you do here today fits into a nmuch broader
framewor k and how the Food and Drug Adm ni stration has
considered and will consider in the future all cellular and
tissue related products from conventional banked hunman
tissue, reproductive tissues for infertility, as well as the
nost sophi sticated cel lul ar and gene therapi es.

| would like to briefly discuss where we have been
and where we are going in these fields of explosive grow h.
I n cases of new types of biologic technology, historically,
FDA often waited until the conpany's product was very nature
and then asked itself how should we regulate it.

Soneti nes the conpany's expectations of what we
m ght do mat ched what we woul d deci de upon, but sonetines
the conpany's guess as to how we mght react were off the
mark. |f the conpany guessed wong, the devel opnent of the
product mght not match FDA s expectations and the conpany
woul d have to go back and start over in their clinical trial
devel opnent .

I n other cases, such as this one, FDA first
decided it would not regulate Carticel, but then we
reconsi dered and advi sed Genzyne that their product woul d be
regul at ed.

Hstorically, FDA also tended to regul ate cellul ar
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and tissue related products through regulatory controls

whi ch were product-specific. This chart represents the

deci sional process that we tried to go through, but even
this el aborate diagramcould not fairly describe all the ins
and outs of our regul atory schenes.

Qur regul atory schenes were |ike a patchwork
quilt. Some products were regulated stringently while other
products are not regul ated at all even when they presented
sonme of the same public health concerns as the regul at ed
products.

For exanpl e, sone allogeneic tissues taken from
one person and given to another were tested for infectious
di seases while others were not. Mbdern technol ogi es have
led to a proliferation of novel products that cross
territorial boundaries, and because cellular and tissue
rel ated products were considered in two different centers at
t he agency, we also ran the risk of applying inconsistent
st andar ds.

To solve these difficult issues, we are working
hard to reinvent our regulatory framework for all cells and
tissues that will protect the public health while fostering
i nnovation and patient care.

To sol ve conpany's concerns that they did not know
in advance how we mght regulate them we wll explain our
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regul atory requirements in advance. W have created a
conceptual schene that will permt innovators to understand
what they have to do to neet FDA standards before they begin
their first study, so they can nmake rational decisions about
whet her they want to invest in the new technol ogy.

To solve the patchwork quilt of regulation, we are
repl aci ng the nunerous separate product-specific regulatory
schemes with a unitary system so that all cellular and
tissue related therapies will be regul ated according to the
risks they present to patients and to the public health.

The range of products covered is far too broad to
all ow either a case-by-case or product class set of
requi renents, so rather than focus on the particular tissue
or cell, we will focus on several fundanmental principles,
and we wi Il increase regulatory requirenments increnentally
as the risks of the products increase, and to alleviate any
i nconsi stencies in approach between our two centers, we have
created a tissue related group, three highly qualified
scientists fromour Center for Biologics and three from our
Center for Devices.

These six scientists will work together to nake
sure that our conceptual approaches and demands remnain
consi stent across the agency, and as today quite clearly
shows, having our Center for Biologics come to a Center for
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Devi ces Advisory Commttee is another way in which we can
and wi Il draw upon rel evant expertise and experience.

Now, let ne very briefly describe our new
framework. This second chart shows that we are repl acing
our diagramw th a conceptual approach that focuses on five
areas of product concern.

VW ask ourselves: (a) does the issue pose a risk
of transmtting infectious diseases, such as hepatitis,

Al DS, gonorrhea; (b) what kinds of handling and processing
control s woul d be necessary; (c) does the product need FDA
approval for safety and effectiveness; (d) what regul ation
is needed for product |abeling and advertising; and (e) do
we know who i s doing what, how can we educate the industry.

For each of these five areas of concern, we wl|
ask ourselves three questions: what the inportant product
characteristics, what should industry do, and what shoul d
industry submt to the FDA

This third chart shows the product characteristics
that are of concern to us. Thus, for exanple, it is hard to
read, but the first |ine says autol ogous versus all ogeneic
versus famly-related allogeneic. Thus, for exanple, the
i nfectious di sease concerns are greater for allogeneic
ti ssues than for autol ogous tissues.

The next |ine reads viable or non-viable.

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



aj h

| nfectious disease issues are greater for viable tissues
than for non-viable tissues because viable tissues transmt
nore di seases than non-vi abl e tissues.

For processing concerns, our principal concern is
whet her the tissue will be mninally mani pul ated or nore
than mninally manipulated. If it is mninally nanipul ated
only what we call good tissue practices will be required.

If it nore than mnimally mani pul ated, a higher |evel of
control of processing wll be expected.

For safety and effectiveness concerns, if a
product is used for its natural function, its honol ogous
function, then, we will have fewer concerns than if it is
being used for a function not found in nature, and if a
product is for a structural or local use, it will raise
fewer concerns than if it is for a netabolic use that wl
have repercussi ons throughout the patient's body.

Al clains will have to be truthful and not
m sl eading, and all conpanies will have to register with the
FDA and tell us what products they make.

Using this flexible tiered approach, the FDA w |
[imt its regulatory concerns to the issues that matter nost
to the public health, and over tine, as technol ogi es mature,
FDA will be able to relax our regul ation of them

For exanple, we used to think that cell separation
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was nore than mninmal nmanipulation. W are now confortabl e
that it doesn't change the biological characteristics of the
cells, so we now consider it mninmal manipul ation, thereby
decreasi ng the amount of regulatory control necessary.

Yet at the sane tine the plan is sufficiently
broad and flexible that it will be able to accommobdate new
technol ogies that we can only dreamof today. | wll not
explain our new regulatory franmework in further detai
t oday.

A description of the new framework can be found in
our Reinvention of Government report and in a conpanion
pi ece that shoul d be avail able on the table outside the
room and you are all invited to discuss this with us in
open public meeting on March 17th, but | have taken the tine
to explain alittle bit about where we are headed in order
to give you a context for our work today or for your work
t oday.

The Carticel autol ogous cellular product that wll
be consi dered today has been central to FDA' s tissue
framework. Over a year and a half ago, when Genzyne Ti ssue
Repai r began marketing their product, the types of clinical
studies and clinical endpoints that mght be needed for
approval had not been established or articul at ed.

W al so found that the advice we have been giving
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industry was not totally consistent, so we had to determ ne
an approach to Carticel and other simlar products.
Prelimnary evaluation of the Carticel processing procedures
by FDA suggested that the production was of sufficiently
high quality to assure product safety, so Genzyne was
allowed to continue to nmarket their product while FDA held
several public nmeetings and a Part 15 hearing to better
formul ate our policy.

V¢ then created a nmani pul at ed aut ol ogous
structural cell policy which Dr. Siegel will describe to you
in greater detail. Under our new approach, Carticel would
al so require premarket approval because it is nore than
m ni mal mani pul ati on, but our new framework will only govern
in the future.

The eval uation of the clinical data presented
today needs to be flexible and bal anced by the fact that no
formal clinical study requirenments existed at the time
Carticel was devel oped. Regulation in a period of change is
al ways especi al |l y chal | engi ng.

As the rul es change and as technol ogi es are
regul ated for the first time, we will be confronted nore and
nmore with the situation we have here today where a product
that was not regul ated becones regul ated after nmuch of the
product devel opnent work was done, however, we nust accept
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the fact that we will have many firsts as we try to fill in
our patchwork quilt of regulation and change it into a
seanl ess whol e.

VW recognize that it is especially difficult to
bal ance the need for know edge with a sense of fairness in
these situations. This advisory conmttee's practica
clinical experience will be particularly helpful to us as
you go forward in your deliberations today.

So, thank you very nuch for your assistance and
your willingness to help us out.

DR HANLEY: Thank you.

Qur next speaker will be Dr. Jay Siegel, Drector
of the Ofice of Therapeutic Research and Revi ew.

Overvi ew on FDA Policy

DR SIEGEL: M. Chairman, conmttee, and guests,
it is indeed a pleasure and an honor to be here today.

[Slide.]

As you have heard, there are many aspects of the
product we are considering today and the policies that have
been under devel opment that are pertinent to it, that are
quite novel. So | would like to spend a few mnutes at this
point of time reviewng a little bit of relevant issues
regarding policies pertinent to this application and a bit

of the history behind them although you have al ready heard
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said nost of what | was going to say in that regard.

[Slide.]

In Cctober of 1993, after several years of dealing
with various somatic cell therapies including gene therapy
t hrough genetically nodified somatic cells, the Center for
Bi ol ogics at the FDA issued a Notice describing our intended
application of current statutory authorities to this class
of products.

That Notice said that cells subject to licensure
as final biological products and intended for use as somatic
cell therapy include cells manipulated in a way that changes
t he bi ol ogi cal characteristics of the popul ation, for
exanpl e, by expansi on, selection, encapsul ation, activation
or genetic nodification.

VW at the Center for Biologics and our col |l eagues
at the tinme, the Center for Devices, were inconpletely aware
of the extent of overlapping jurisdiction and interest that
the two centers had in these products and that, in fact,
there were nunerous products being regulated in both
centers.

So while this nessage canme out fromthe Center for
Bi ol ogi cs, our Center for Devices had indicated to Genzyme
that Carticel was, in fact, an unregul ated devi ce not
requiring clinical evidence of safety and efficacy
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subm ssion to the Agency prior to narketing.

So the project, as you heard, was nmarketed. The
Center for Biologics | earned about this, sone inquiries and
di scussions began with the conpany and as well with the
public in a Part 15 hearing with industry in general to
determne the appropriate jurisdiction and the appropriate
regul at ory approach

Utimately, this led in May of |ast year to the
i ssuance of a guidance to industry regardi ng nani pul at ed
aut ol ogous cells for structural repair or reconstitution,
the class of products of which Carticel cell therapy is a
nmenber and whi ch we now sonetines refer to as MAS cells.

[Slide.]

I n this guidance docunent, we clarify that this
product class would be subject to |licensure as a biol ogic,
that we woul d phase in that policy requiring either |1 ND
exenption or narketing approval by no | ater than Novenber of
1997, and indicated, as noted by Mary Pendergast, a
w llingness to work flexibly with industry and manufacturers
to ensure that one would mnimze disruption of product
devel opnent and clinical availability as the regul atory
envi ronment was evol vi ng.

Thi s gui dance docunent has a section on clinica
data requirenments for premarketing approval which notes a
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nunber of things, and | amgoing to quote directly fromthe
docunent whi ch was provided to the nenbers of the advisory
conmmttee with their briefing packages.

It noted that the Agency recognizes that a
fl exi bl e approach for clinical investigations of MAS cel
products nmay be feasible because of certain attributes of
structural defects and of NMAS cell therapies.

These include (a) the likely persistence of nmany
structural defects when left untreated; (b) the possibility
of short-termbenefits together with the need to assess
long-termsafety and efficacy; (c) the frequent availability
of imaging or biopsy evidence of structural repair with high
I'i kelihood of predicting clinical benefit; and (d) |ow
probability of systemc toxicities.

Based on these determnations, a nunber of
statenments regardi ng regul atory approach, a nunber of
gui dances were offered. First, the use of short-term one
year or |less, endpoints directly neasuring clinical benefit,
it was noted, nay be sufficient evidence of efficacy to
support approval if a favorable risk-benefit eval uation has
been established and if long-termsafety concerns are | ow
The Agency noted there that |onger term outcomes could be
addressed in a post-approval phase were those conditions met
and approval given.
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Evi dence of normal or repaired structure nay be
accepted as evidence of efficacy where there is a high
probability that it will be associated with clinical
benefit.

The Agency has a | ot of experience with surrogates
for outcone neasures, sone of which have proven to be quite
useful , others have been surprisingly msleading, for
exanpl e, sone of you nmay be aware that certain
anti-arrhythmcs in the post-nyocardial infarction area,
al t hough they suppress ventricul ar premature beats, seem in
fact, to increase rather than decrease the |ikelihood of
nortality.

It was generally felt, though, that in sone of
t hese cases, there would be a high probability that there
are certain things perhaps that you mght see -- now | am
speaking in general terns, | amnot trying to judge whether
that is met in the current case or not -- there are certain
aspects where you could ook at a structure, say, skin after
a burn, and see that it |ooked quite normal or repair to a
norrmal or near normal condition where you mght have a very
hi gh probability of assurance that that was clinical benefit
w t hout having to neasure, say, infection or other outcones
that are nore directly translatable into clinical benefit.

Ext ensi ve screening by | aboratory or physical
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exam nation of |arge nunbers of patients for systemc
toxicity generally will not be required in the prenarketing
phase for NMAS cell products.

| amsure the coomttee is probably used to this
approach in terns of many devices, typically for drugs and
biologics -- and this is being considered a biologic -- one
needs to get a broad spectrumof, say, l|iver, kidney, other
physi ol ogi cal neasurenents in |large nunbers of patients to
ensure adequate safety, for these largely local therapies it
was indicated that is not necessarily always the case.

Ther api es usi ng mani pul at ed aut ol ogous cells for
structural repair need not be denonstrated to be superior to
other existing therapies. This is true of nost, but not
all, drugs and biol ogi cs facing approval at the Agency.

Just for clarity, they need to be proven effective.

The way to prove a drug effective is nost commonly
by superiority to placebo or no-treatnment control, sonetines
by show ng equival ence to an effective treatnent if the
efficacy of that treatnent is well established and wel |
quantitatable, but in any case, it is not true in nost cases
and is not true for this product class that a new therapy
needs to be better than what else is out there. It needs to
be effective, it need not be nore effective.

It was noted that MAS cell products for serious or
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life-threatening conditions nmay denonstrate efficacy under
accel erated approval regul ations using surrogate nmarkers for
clinical benefit. |In these cases, nore definitive proof of
clinical benefit should be generated in post-narketing
studies, and | will sumrarize those regulations briefly in a
m nut e.

Additionally, it was noted that while prospective
random zed controlled clinical studies traditionally have
been the best way to denonstrate safety and efficacy,
however, where studies of NMAS cells without internal patient
control s provide evidence of effective structural repair
which clearly represents inprovenents in outcones conpared
to patients in an appropriate historical database, this may
be sufficient to denonstrate efficacy.

[Slide.]

Now, the accel erated approval regul ations which
occur in Code of Federal Regulations, Section 601, Subpart E
for biologics, state that the regul ation applies to
bi ol ogi cs that have been studied for their safety and
effectiveness in treating serious and |ife-threatening
i1l nesses and that provi de neani ngful therapeutic benefit to
patients over existing treatnents.

So for this particular regulation, the standard is
alittle different fromwhat | discussed in general for
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approval . Accel erated approval of regulations applies to
t hose products that offer something new and different, not
sinply to a "nme too" drug or biol ogical

The Agency does believe, however, that in
di scussing | know application of this regul ati on under the
ecology initiative, the Agency does believe that a new
t herapy need not necessarily be better than other
experinmental therapies that people are interested in and
excited about. It need be an inprovenent over standard and
accepted and proven and, in the case of therapies that are
drugs or biol ogics of approved therapies that exist.

The policy on accel erated approval goes on to say
-- and this is the heart of the policy -- that the FDA may
grant nmarketing approval for a biological product on the
basi s of adequate and well-controlled trials establishing
that the biological product has an effect on a surrogate
endpoint that is reasonably likely based on epi dem ol ogi cal,
t her apeuti c, pathophysi ol ogi cal or other evidence to predict
clinical benefit.

So this policy represents a codification of FDA
appr oaches to when and how one m ght accept rather than a
direct evidence on survival or on serious irreversible
norbidity one may affect an alternative neasurenent. Mbst

commonl y used has been C4 counts in HV, we have used tunor
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size in cancer, for drug approvals to allow narketing at an
earlier phase of product devel oprent.

| say "an earlier phase of product devel opnent™
because the regul ati on goes on to support the concept that
it is critical that product devel opnent not stop at the
poi nt of accel erated approval .

[Side.]

In fact, it states that approval under this
section will be subject to the requirenment that the
applicant study the biologic product further to verify and
describe its clinical benefit where there is uncertainty as
to the relation of the surrogate endpoint to clinical
benefit.

[Side.]

It allows that the FDA may withdraw approval if a
post-nmarketing clinical study fails to verify clinical
benefit or if the applicant fails to performthe required
post - marketing study with due diligence.

[Side.]

| would like to discuss a little bit about control
treatment and about historical controls. Just for clarity,
the reason | amtal ki ng about historical controls and its
rel evance to this case is that, at least in our view the
data you will be | ooking at represent
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hi storically-controll ed dat a.

It is true that there are conpari sons bei ng nmade
here within the clinical trial frompatients at the end of
treatnment to their condition at baseline, and those
conpari sons can certainly be very informative, however, it
is of note that those conparisons test the hypothesis as to
whet her there is change in the patient frombaseline. They
do not test a null hypothesis of whether there is a drug
effect.

Wenever a change is observed from baseline, one
explicitly or inplicitly conpares that change in baseline to
a change in patients who receive the different treatnent or
no treatnent, if that is within the study, if it is
random zed, that would be a random zed trial with baseline
conpari sons.

I n other cases where those patients are not in the
trial, one makes such conparisons either on the basis of
identifying explicitly a control group or by experience or
literature reviewin a nore inplicit conparison which
sonetimes can be successfully done, nost commonly when a
di sease has a very reproduci bl e and predictable condition.
For many tunors, for exanple, spontaneous shrinkings of the
tunor is very unlikely.

(One doesn't need to include a control popul ation
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untreated to see if their tunor is going to shrink. If one
observes it with a drug, one can reasonably presune that
that is a drug effect, not a spontaneous effect.

It is inportant to note that historical contro
trials, while they have their limtations, are accepted by
FDA regul ations as one type of adequate and well-controlled
trial when done appropriately.

The imtations are, and the chief concern, is
conparability of the patients to the patients to whomthey
are being conpared. Because there is |ack of random zation
there is concern about the baseline status of the patients -
do they have the sane prognostic factors, the sane extent
and severity of disease, and because there is |lack of
blinding there is concern about conparability in terns of
ancillary care and nmanagenent, patient expectations,
eval uat or expectations, and so on.

Nonet hel ess, these issues can be addressed, if not
as rigorously as they can be in the presence of
random zation and blinding, and every attenpt has been nade
to do so.

There is a lot of talk in international
negoti ations about the utility of historical controlled
trials. These negotiations are in the early stages, this is
not a draft agreenment. This is part of the Internationa
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Conf erence on Harnoni zation

There are docunents -- in fact, | amjust back
from Tokyo yesterday, discussing these docunents regarding
the use of historical control groups, which note -- again,
this doesn't necessarily represent international agreenent,
but it certainly does reflect a w despread FDA feeling that
historical controls are nost useful when the course of a
condition is predictable, so that is when the course w thout
the therapy under consideration is fairly high, easy to
predict, is uniformor nearly uniform when the course on
the study therapy is narkedly different, sufficiently
different that one can relatively easily nmake determ nations
as to whether differences were due to the drug or mght have
been due to nore subtle differences in the patient
popul ati ons and how t hey were managed; when the endpoints
are objective, objectively neasurabl e endpoints are | ess
subject to bias, bias in the sense of inaccurate
nmeasurenents or nmeasurenents that don't reflect drug effect
than are subjective endpoints; when the covariates, when the
predictive or prognostic factors which influence outcone are
wel | characterized, and when the control group, the
historical or external control group is well characterized
and cl osely resenbl es the study group.

Also, in current drafts of the document
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interestingly is a statenment that seens relevant to the case
at hand, it says it is inevitable, however, after talking
about how to plan an external control group for historica
controls -- actually, | can read that part -- it says, "Use
of an external control group should be carefully planned and
considered with a clear prospective definition of the
control group and a serious attenpt to define the treated
and controll ed popul ati on and study endpoints."

It is inevitable, however, that sonetines a single
group study not intended to be an externally controlled
trial supporting effectiveness will provide results so
dramatic that a retrospective attenpt to derive a contro
w Il be forced upon the investigator.

Wien this happens, an attenpt shoul d be nade to
examne a variety of historical experiences choosing the one
whose patients' treatnents other than the study drug and
assessnents nost cl osely resenbl e those of the current study
group, and if possible, choosing the group prior to
assessi ng out cones.

[Slide.]

So, to summarize, the notion regarding contro

treatments in a study such as this -- to raise ny fina
slide and additionally, | guess, to introduce another point
or two -- optimally, one should conpare patients receiving
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the study article -- which certainly is operant in this
case, although it is witten to generalize -- to patients
treated identically except for the study article.

Sonetines in historical studies, that is
i npossi bl e because those patients don't exist and sonetines
even with the best of planning it is inpossible because
study treatnents are often admnistered -- in this case with
surgical procedures -- are often admnistered with nmany
concomtant procedures which are not necessarily done the
sane way in the absence of the study drug, so this
represents an ideal that best facilitates the ability to
di stinguish effects that are due to the study article versus
effects that mght be due to other factors.

However, when treatnments in addition to the study
article vary, a reality which sonetines occurs, we believe
that a determnation should be nmade -- and when t hat
treatment shows effects -- we believe a determ nation shoul d
be nmade that it is likely that the study article contributed
to the observed efficacy.

W feel that in such a case, a coomtnent for
post - approval confirmation of the contribution of the
approved bi ol ogical to the observed efficacy may be
required.

This has been addressed in the abstract,
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potentially in the real setting in sonme parts of the Agency,
in situations, for exanple, where two experinental agents
are conbi ned and show an inportant effect on a serious
disease, it may optimally in drug devel opnment one ought to
be able to determne and do the appropriate clinical studies
to know exactly which of those therapies or agents
contributes to efficacy, and we certainly attenpt to do
devel opnent in such a way. There nay arise cases, however
where it is highly likely, but not certain, that one did
contribute. The Agency does believes in such a setting that
we have the ability to approve an agent on that basis
requiring post-approval .

So, this is a broad variety of regul atory
docunment s and regul atory approaches. Sonme undoubtedly will
be applicable to the discussions today, sonme will not be
depending in part on your scientific feeling as to which
standards are or are not net, but | hope that this gives a
little bit of background of sone of the regul ations,
gui dances, and whatever, that the Agency has produced
pertinent to these policies, and I will be avail abl e through
the course of the day to answer questions about them as
needed.

Thank you.

DR HANLEY: Thank you.
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Do we have any questions fromthe panel for Dr.
Si egel now concerning any of the issues he has brought up?

[ No response. ]

DR HANLEY: Thank you.

Qur next speaker in this session will be Dr. Robin
Poole. He is Drector of Joint D seases Laboratory at the
Shriners Hospital for Orippled Children in Montreal. He
wll give us an overview of cartilage in the knee joint.

Overview on Cartil age and Knee

DR POOLE: Thank you, Dr. Hanley, |adies and
gentlenen. | have been working in cartilage for over 35
years and | look at it al nost every day of ny working life,
so | amlooking at cartilage today with you, so | can
per haps present to you a background to the discussions, so
we can provide a setting for these discussions, and | will
try and ensure that we understand what we are tal king about.

Because of tine | amgoing to keep ny comments to
a mnimum It wuld seemthat the carousel is having
problens sitting on the projector.

[Slide.]

The tissue that we are tal king about, articular
cartilage particularly of the knee joint, is a tissue which
covers the ends of the bones, which would otherw se be

rubbi ng together to create trenmendous pain and destruction.
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This tissue, as you can see here, is an incredibly
inportant tissue because with the synovial fluid it provides
an alnost frictionless articulation. W are |ooking at an
i nter-phal angeal joint here. This frictionless articulation
is essential to the function of the joint to joint
articulation.

[Slide.]

If we ook at that cartilage in the knee opened at
aut opsy, you can see it's a white, glistening tissue, and it
covers the whole of the surface of the fenoral head. These
are the condyles, and this is the intercondyl ar notch, and
these are the anterior and cruciate |iganents here. The
tibial plateau is a little hidden, and these condyles are
articulating, particularly parts of them wth respect to
the tibia and with respect to the neniscus, which we wll
come to in a nonment. So this tissue is essential for the
frictionless articulation.

[Slide.]

If we ook at the structure of the joint, here we
have two bones formng what we call a diarthrodial joint,
and this joint is enclosed by a capsule lined by a synovi al
lining layer. This synovial lining | ayer serves to keep the
joint healthy, free of infection, and also to provide a
speci al type of synovial fluid containing |ubricants, such
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as hyaluronic acid, that provides an al nost frictionless
articulation with that hyaline cartil age.

So the joint is an organ, and the functioning of
this joint is very much dependent upon the conponent
tissues, and within the knee we have the nenisci, as we have
shown here, which provides an interface within this
articulation, and they also serve to stabilize this
articulation within the knee.

I f anything happens to any cartilage within the
knee or within a liganent or to the neniscus, creating
instability or change in articulation, in the vast najority
of cases that | eads to an accel erated progressive
degeneration of the hyaline cartilage covering these bones,
whi ch | eads to the devel opnent of clinical osteoarthritis,
so the integrity of the knee is extrenely inportant.

[Side.]

Here we can see the nenisci | ooki ng down upon
them These are the tibial plateaus here. So it is a very
conposite articulation, and this articulation is with the
fenoral condyles that | just showed you.

[Side.]

If we ook at a knee on X-ray, one sees a space
between the femur and the tibia, and this space is created
by the presence of that articular cartilage. Wen that
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articular cartilage is destroyed in a disease |ike
osteoarthritis, we have a |l oss of joint space, and that is a
consequence of loss of articular cartilage, and that |eads
to the loss of joint function, considerable pain and
destructi on.

As | said, if thereis injury to the articular
cartilage, it can accelerate this process, therefore, it can
develop in individuals where it mght otherw se not devel op

[Slide.]

This is what the articular cartilage |ooks like if
we stain it with Dr. Rosenberg's stain safranin O and fast
green. The safranin stains the nol ecul es called
prot eogl ycans, which as we will see in a nonent are a very
inmportant part of the cartil age.

This is the articular surface. That is where the
actual articulation takes place, and this is an exanpl e
taken froma fenoral condyle. You cannot see the
subchondral bone here.

[Slide.]

If we actually |l ook at a diagrammatic of this,
this is the articular surface. This is the subchondra
bone. This is a partly calcified interface. This is deeper
cartilage, nore internmediate cartilage in the superficia
zone, and this superficial zone is incredibly inportant. It
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is absolutely essential that this zone stays intact, because
when it starts to degenerate, that is the beginning of the
end. That is when the cartilage starts to break up

pr ogressi vel y.

[Slide.]

If we ook at the primary conposition of the
cartilage, in the adult human articular cartilage there are
very few cells, just about 2 percent of the vol une, conpared
with probably 10 times that concentration in the newborn
and this is a big problem because this cartilage is not
vascul ari zed.

So when it is injured, it is not possible to bring
in blood vessels, to bring in stemcells to repair the
cartilage, such as would occur in a soft connective tissue
or even in bone, so this lack of vascularizationis a big
pr obl em

In the child, where there are many cells and there
is much turnover of nmatrix and there is nmuch less in the
adult, there is significant capacity for repair, and we see
this in juvenile rheumatoid arthritis, for exanple, but we
don't see that capacity for repair, natural repair in the
adul t.

There is a lot of water there, and this water is
bound to the proteogl ycan call ed proteogl ycan aggrecan, as
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well as sone of it to the collagen, Type Il collagen, and
about 15 to 25 percent of that matrix is nade up of
collagen, and this is a special type of collagen as you will
see in a nonent.

It is called Type Il collagen. W find it only in
cartilage and in the vitreous of the eye, whereas, in soft
connective tissues |ike skin and bone, we find a different
col l agen called Type | collagen. The Type Il collagen is
critical for the function of the cartilage as | wll
describe in a nonent.

[Side.]

The articular surface is organized into what we
call collagen fibrils, and these provide the tissue with its
tensile strength, its tensile properties. It nmakes it a
strong, tough tissue, just as the fibrillar collagens in
skin and bone, for exanple, and |iganents and tendons, nake
t hose tissues tough and strong.

At the articular surface, the fibrils are very
thin and arranged parallel to the surface, whereas, deeper
down they are thicker and organi zed in a nore random
fashion, but this articular surface, organization is very
inportant as you will see in a nonent.

[Side.]

This is just to show you that the collagen content
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actually relates to the tensile properties of this human
articular cartilage. Data fromthe work of Kenpson in the
|ate sixties, early seventies.

Wen the cartilage is degenerative, as shown by
t hese yel |l ow dots, experinental points, the collagen may
still be there, but it has lost its tensile properties
frequently, such as in osteoarthritis as you can see here.

[Slide.]

This is the articular surface nmeasured for its
tensile property by Kenpson, and this is the deep zone of
the cartilage. The tensile properties are nost pronounced
in the articular surface. Wen there is very early
degeneration within cartilage, those tensile properties are
| ost, as shown by the red col ums conpared wi th the bl ue.
This is an adjacent nornal -1 ooking area, so there is
tremendous | oss of tensile properties. That is early
osteoarthritis. That is a progressive degenerative process
that can't be reversed.

[Slide.]

If we ook at the structure articular cartil age,
the tensile properties are endowed by these coll agen
fibrils, these rodlike structures. This is like the stee
in reinforced concrete.

The proteoglycans are mainly the |arge
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pr ot eogl ycan aggrecan, as shown here, and they can bind up
to 50 tinmes their weight of water. These are the nol ecul es
that give the cartilage its conpressive stiffness, its
capacity to recover rapidly from conpression from
indentation. They make it stiff and indentation is
reversible, and when the tissue starts to degenerate, those
nol ecul es start to be destroyed and | ost, and you |lose this
capacity to resist nechanical | oad.

The col l agen fibrils becone exposed to further
mechani cal stress. They al so becone exposed to proteases
that destroy not only the proteogl ycan, but the coll agen
fibrils, and the protease is primarily produced by the
chondr ocytes, as we now know.

That collagen is Type Il collagen, and to hold
t hese proteogl ycans in the matrix you need Type Il coll agen.
If you have Type | collagen there, it is alnost inpossible
to have this structure of a conpressively stiff, tensile
strong tissue.

The presence of Type Il collagen is essenti al
because sonehow nol ecules interacting with it, such as Type
| X col | agen, and ot her nol ecul es on the surface, seemto
provide a |inkage between this aggregated proteoglycan
network and the collagen fibrillar network, so the presence

of Type Il is essential.

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



aj h

In a degenerate cartilage we still have Type II
collagen, and in osteoarthritis we still have Type |1
collagen. W have no Type |I collagen in osteoarthritis in
normal degeneration of cartil age.

In a fibrous repair cartilage, we wll have Type |
col l agen present, and the anount of that Type | coll agen
will determne whether or not that cartilage can function.

If there is too nmuch of it, that cartilage cannot function
normal ly and will progressively degenerate in tine.

[Side.]

So we ook at the normal human articular cartil age
and then we conpare it with this. This is early
osteoarthritis. There is splitting fromthe articul ar
surface and these splits becone progressive, and they
eventually go to subchondral burr.

The cells, the chondrocytes start to divide and
they actually nmake nmore matrix. They try and upregul ate the
production of matrix, but this is a one-way street, and that
degenerative process continues and continues, and it is
characterized therefore by fibrillation splitting of the
articular surface, and it starts at the surface of the
cartil age.

[Side.]

These are the cells, as you can see, the
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chondrocytes formng what we call clones, trying to make new
cartilage, but this splitting cannot be repaired. Mtchel
and Shepherd showed that only if you start to pin it can you
effect repair in the skeleton-mature aninmal, but ordinarily
this is a process that we are finding very difficult to
control, and we end up with this, a very degenerate tissue.

There is no Type | collagen there, it is stil
Type Il. It has lost nost of its proteogl ycan and nost of
the coll agen has been destroyed. It is still there, but it
has no functional properties.

[Side.]

It starts at the surface. This is actually
staining for degeneration, denaturation of the Type I
collagen. This is a young cartilage as you can see here, a
young cartilage froma 41-year-old non-arthritic, and then
we go down to an arthritic cartilage, and the col |l agen
danmage starts at the surface, and this is where the
pr ot eogl ycan, which has been stained here, starts to
di sappear conpared with the non-arthritic cartil age.

So what is happening at the surface is incredibly
i nportant because that damage progressively noves down
through the cartilage involving eventually the whol e
cartilage conpared with the normal cartilage which survives
and there is very |limted danage.
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[Slide.]

Eventual ly, we end up with ovination of bone and
|l oss of cartilage here. There is sone residual cartil age
here in this joint.

[Slide.]

If you make a hole in cartilage, even if you go
down to subchondral bone and penetrate it, and bl ood vessel s
cone in, arepair tissue will form-- Dr. Coutts wll tel
you nore about that -- but so far nobody has really been
able to produce a hyaline cartilage containing a significant
amount of Type Il collagen. You get a nice tissue initially
inthe first fewnonths, and then it becones progressively
degener at e.

Many workers have filled these defects, filled
defects with chondrocytes with and w thout perichondrium or
peri osteum because these two latter tissues contain
chondr oprogenesi s cells or osteoprogenesis cells that
produce either chondrocytes or osteoblasts. Wth mechani cal
| oadi ng, you tend to produce chondrocytes.

So the question is, is there a technol ogy now t hat
we can | ook at and determ ne whether or not we really fil
this gap and whether or not this process is working in a way
that hasn't denonstrably worked before.

[Slide.]

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



aj h

This is fromthe work of Salter's group show ng
that cartilage will form but it beconmes degenerate, and
then you get progressive degeneration. Wen you | ook at
that, that is an osteoarthritic process we are |ooking at,
and it will progressively degenerate.

So our concern is that if we forma new cartil age,
wll that survive or will it progressively degenerate in
tine.

[Slide.]

This is what we see in cases that have failed
where there is a fibrous tissue containing Type | coll agen
and havi ng none of the mechanical properties of hyaline
cartil age.

[Slide.]

And if you take off the surface of the cartil age,
if it is burred off, there is not a repair process that we
can identify. So the cartilage ordinarily in the adult
doesn't have the capacity for natural repair, and if a
repair is effected, the great concern is, okay, we are
repairing a defect, but in that process are we creating any
damage or inducing degeneration around that defect. That is
anot her question we have to ask, not just |ook at the
defect, but |look at the surrounding tissue, so this is an
important issue to consider today.
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[Slide.]

As | said, in the immture, we get a lot of cells,
and they can repair that matrix quite well it seens, but in
the adult we have very few cells, so can the introduction of
new cells fromother sites produce a repair process?

Thank you very mnuch i ndeed.

DR HANLEY: Thank you.

Qur next speaker is Dr. R chard Coutts, D rector
of Othopedics at Sharp Menorial Hospital in San D ego. He
will speak to us about techniques of cartilage repair.

Techni ques of Cartil age Repair

DR CQUTTS: Thank you, Dr. Hanley.

It is inevitable I would guess that two speakers
speaking on a simlar subject are going to repeat sone of
the sane nmaterial, but ny expert friends in education say
that repetition is the best way of teaching, so | am not

goi ng to apol ogi ze for any overlap that I nay have with Dr.

Poole. It will be brief, | assure you.
[Slide.]
VW are going to be discussing the knee. | think

Dr. Pool e went over the anatony of the knee quite
adequately. It is a unique structure as joints go because
it is dependent upon its liganents for stability and if it

loses its liganmentous support, it had a del eterious effect
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on the articular cartilage which you now understand is
inmportant in terns of how the knee is supposed to function.
So the cruciate ligaments, the two on the inside of the
knee, and the two |liganents on the sides, the collatera
ligaments, are particularly inportant to the function of the
knee.

[Slide.]

VW see the posterior cruciate here, the anterior
cruciate, the collateral. They, when operating properly,
help to ensure that there will be appropriate |oadi ng of
this articular cartilage, and when the | oads and novenents
of the knee becone abnormal, it has a deleterious effect on
the survival of that material

[Slide.]

Just how big of a problemare we tal ki ng about
here? It has been reported that there are 500, 000
procedures a year in the United States al one which identify
varying severities of articular cartilage danmage at the time
of the procedure performnmance.

You have already heard that this di seased or
danmaged cartil age does not heal, and nore than |ikely,
particularly if the defect is in a nechanically | oaded area,
that this deficit will becone progressive, and that the
current methods, as | will show you, are sonewhat
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unpredi ctable in their outcones.

Dr. Pool e has described to you the types of
deficits that cartil age experiences. It has been reported
that the early defect in cartilage degeneration is a break
in the surface layer, the so-called | amnar splendens, which
w Il then progress through the body of the articul ar
cartilage, extending potentially all the way down to the
base of the cartilaginous tissue. This is a so-called
partial thickness defect.

[Slide.]

These partial thickness defects do not heal, and
as you have just heard, it is because it does not have a
bl ood supply, the cells that would effect a repair are
entrapped in the matrix and cannot mgrate to the site of
the defect. It cannot junp the di stance between the
fibrillar breaks in the cartilage, and consequently, it will
not heal .

As | mentioned before, if thisisin a
nmechani cally quiet area, not particularly | oaded, these can
sit quiescently without any potential progression, but if it
isin a nmechanically | oaded area, they tend to be
pr ogr essi ve.

[Slide.]

The other type of defect is a so-called ful
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thickness articular cartilage defect which will progress
through the articular surface down into the bone. MNow, this
has a different pattern of repair because by breaking

t hrough the bone it gives access to the nedul |l ary bl ood
supply to the cellular elenents within the narrow of the
bone, which have the potential to proliferate, to fill in
the defect, and to repair it.

[Slide.]

Despite the fact that the bone narrow has cells in
it known as pluripotential nmesenchynal cells or stemcells
which potentially could differentiate along the Iine of the
cartilage phenotype, it doesn't seemto do so in these full
thickness repairs. A fibrocartilage is what forns, and even
though it may fill the defect initially, usually, by the end
of a year in nost aninmal nodels, this has becone
cicatricial, it shrinks, depresses, and fails to maintain a
conti nuous surface for the joint.

[Slide.]

The usual process of degeneration has been
illustrated very nicely by the now deceased Frank Netter
describing here the nornmal articular cartilage as being a
nice, thick, glistening, snooth, slippery |layer, and once
the surface breaks down, then, there is a splitting apart of
this col |l agenous framework, and the tissue becones quite
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fibrillar.

It eventually breaks down and reaches to the
subchondral bone, it beconmes ever nore progressive until
such time as the subchondral bone is what is the new
articulating surface, and as opposed to the cartilage, the
bone has never endings, it is not snmooth and slippery, it i
constantly abrading off bits and particles of itself,
getting into the joint and produci ng an inflammatory
reaction and stimulating the nerve fibers in the joint
itself and causi ng pain.

[Slide.]

What are the current nethodol ogi es, which are used
for the treatnent of arthritic conditions? | wll very
briefly summari ze these. Debridenent becane quite popul ar
with the advent of arthroscopy because arthroscopy by itself
i s procedure which has a conponent of debridenent, because
fluid is flushed through the knee joint during the course of
this procedure.

This flow of fluid through the joint is renoving
noxi ous agents, cytokines probably, fromthe joint, and
there has been a recorded benefit to patients who have
arthritic conditions follow ng arthroscopy of a varying
duration

This flushing is a formof debridenent, and
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addi tional conponents of debridenment, in addition to this

| avage, woul d be the renoval of | oose bodies, the excision
of osteophytes, the shaving off of this frondlike fibrillar
cartilage, which is in the stages of degeneration,
presumabl y renovi ng subst ances whi ch, when they break off
and get into the joint, would be irritative.

This initself will not reverse the process of
degeneration, but nay give tenporary relief to the
i ndi vidual because it renoves sone of the offensive aspects
of the degenerative process.

[Slide.]

However, in a study of patellae that had been
debrided by MIgram he found that there is nothing but a
l[ittle bit of fibrocartilage on the surfaces of patell ae,
and there is a strong suspicion that there is a placebo
effect to this aspect of debridenent.

[Slide.]

Froma historical perspective, interpositiona
types of repairs have been done. Those were, in fact, the
first types of attenpts to restore articular cartilage and
degenerative processes dating back to the turn of the
century.

A fanous surgeon in Chicago by the nane of Mirphy
had done interpositional arthroplasties of the hip joint
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with sonme benefit, and even today, although not as commonly,
fascial arthroplasty is performed particularly in the upper
extremty where pieces of fascia are renoved fromvarious
parts of the body, usually the fascia lata in the thigh, and
they can be interposed over the joint surfaces, and it has
been reported that patients can achi eve reasonabl e degrees
of success, 80 percent with pain relief with fasci al

arthropl asty.

[Slide.]

The current nmethods for attenpting to restore
cartilage or to aneliorate the effects of cartil age | oss
fall into these basic categories here - subchondral bone
penetration either by drilling, mcrofracturing, or
abrasion, or the use of allograft transplantation of
cartilage fromcadavers, and osteotony, which is a nethod
wher eby the mechani cal environnment in which the cartilage is
operating can be altered.

[Slide.]

Let's just briefly go through these. The
subchondral bone penetration techni ques are designed to
di srupt the bone and produce a vascul ar response that wll,
inturn, bring afibrinclot to the region of the deficit,
and that this fibrin clot will serve as the basis for a
fibrocartilaginous repair, and | don't think any of the
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proponents of this nethodol ogy have cl ai ned that anything
but a fibrocartilaginous repair is going to occur.

[Slide.]

Gst eochondral allografting takes tissue froma
recently deceased individual, usually within 72 hours of
death, with the goal of maintaining viability of the cells
within the cartilage. It is believed that cartilage is an
i mmunol ogically privileged materi al .

There is no question that chondrocytes have
receptors which are not immunologically privileged, but the
matrix that surrounds these cells protects the chondrocytes
and keep the anti bodies fromreaching the cells and causi ng
t he usual i mmunol ogi ¢ response and degenerati on.

There have been long-termsurvivals of cartil age
transplantation, principally out of Toronto and in San
Dego. There is a problemwth logistics in using
allografts. The patients have to be avail abl e on short
noti ce when an appropriate donor is identified, and there is
alimtation to the nunber of donors conpared to the patient
popul ation that mght benefit fromthis formof treatnent.
So it really will always probably remain a niche area unl ess
sone nethod for preserving articular cartilage is
determned, so that the issues of patient need and supply
can be better coordi nated.
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[Slide.]

Gst eot ony changes the physi ol ogy and nmechanics. |
am speaki ng specifically with reference to the knee when the
degenerative process has progressed to thinning of the joint
space and deformty develops. There is an accentuation of
t he degenerati ve process because, as the patient stands on
this now bowi ng knee, the | oads are ever increasingly
concentrated on the area of deficit.

By making a cut in the bone and changi ng the
angul ation of the tibia, it is possible to shift the weight
bearing off of the degenerative portion and into the nore
nornmal aspect of the knee.

There have been sone cadaver retrievals of
pati ents who have had osteotomes, and it has been shown
that, in fact, not only does it unload the area of the
deficit, but it will produce or at |east allow sone repair
probably of a fibrocartilagi nous nature, to formin sone
ci rcunst ances.

[Slide.]

By way of summary, the review of a | arge body of
literature, one can say that the subchondral penetration
met hodol ogi es gi ve basically a 50 percent satisfactory
outcone after a very short period of tine.

It is safe to say that this nmethod, whether it be
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abrasion, whether it be penetration of the bone by
mcrofracturing or drilling, is highly unpredictable inits
particul ar outcone. Sone patients will do well, sonme wil
not, and sone are certainly nade worse.

Al lografting reproduces the tissue that is m ssing
in a very accurate fashion. There are still some probl ens
with predictability, and the experience in the centers where
this is being done shows basically that 70 percent of the
patients will get a satisfactory result

If a bipolar lesion is replaced, that woul d nmean
both sides of the joint, the results fall off very
significantly, but they can be very long | asting, and
probably this woul d be the gold standard agai nst whi ch any
new net hodol ogy woul d have to be conpar ed.

Gsteotony will give a 50 to 70 percent
satisfactory outcone at 10 years.

[Slide.]

| was asked to address the issue of periostea
repair. | don't have any particular expertise in that area,
but I do with a 15-year experience of studying
perichondrium which is a very simlar tissue.

Perichondriumis an investing tissue that is found
in certain parts of the body where cartilage exists, in this
case the rib. That is a thin tissue, just |ike periosteum
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is, and it has the same type of stemcells present init.
Fi brous tissue, which has a canbiumlayer, this canbi um
| ayer contains the stemcells, which can be induced to
proliferate and produce cartil age.

[Slide.]

This was one of the very first experinments that we
did with perichondrium in which the articular surface in a
rabbit knee was abraded off, sone holes were drilled through
the condyl e for attachnent by the perichondrium

[Slide.]

It is probably tough to see fromthe back of the
room but the perichondriumwas inlaid onto this bony bed,
and then harvested at various periods of tine. You can
clearly produce articular cartilage. This was only after
seven days and in two different |ocations.

[Slide.]

VW were quite excited by what we were able to see
as a result of this type of procedure. You could grow
hyaline articular cartilage which had a safranin O stain,
whi ch had the architecture of cartilage, and at the tine the
feeling was that you could not get articular cartilage to
repair inthis. It was clearly not the case as a result of
this experinent.

[Slide.]
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The problemwas that when we started going a
| arger series of animals, we found that the issue of
attachnent predom nated, and here is a piece of
perichondriumthat proliferate articular cartilage, but it
had not attached.

Again, this probably doesn't show in the back of
the room but here is another piece that grew very nicely
overlying the fenoral condyle, but it did not attach. An
attachnent, of course, is a very critical factor in any type
of cartilagi nous repair.

[Side.]

VW have cone up with certain requirenents that we
think are essential for an articular cartilage repair
regardl ess of what nethodol ogy you use. It is a cell-based
phenomenon. You cannot produce a new articular cartil age
without the cells to elaborate the matrix with the exception
of cartilage allografting in which the finished material is
pl aced into the defect, one is going to require cells, and
there is going to have to be a nethod to naintain the cells
at the site of the defect.

Whet her this is a patch of sonme type or whether it
is a scaffolding synthetic nmaterial or some other type of
bi ol ogi ¢, you have to put those cells at the site of the
defect and keep themthere, and | think there is a third
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conponent, which will not be addressed today, | don't
believe, and that is the role of growh factors, these very
interesting proteins that have been identified which clearly
i nfl uence the behavior of cells. It may take a conbi nati on
of these to produce an effective repair.

But | think the good news is that the old teaching
that the articular cartilage you have an adult is all you
are ever going to get is clearly not the case. It is
possible to produce a new articular cartil age.

Qur challenge is to be able to do this predictably
in a fashion where the patient is not going to be undergoi ng
significant risk, where you can sit in the roomand face the
patient eye to eye and say | think you have a 90 to 95
percent chance of getting a satisfactory outcone fromthis
pr ocedur e.

This is our goal and hopefully we will be able to
nmake sone steps forward in this today.

Thank you.

DR HANLEY: Thank you.

VW are now ready to begin with the sponsor's
presentation. | would like to ask that each speaker state
his or her nane and affiliation to the firm before begi nni ng
t he presentati on.

At this time, | would also like to ask the
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commttee nenbers to hold their questions for the speakers
until after both the sponsor and the FDA had had the
opportunity to speak.

If you need clarification froma presenter, please
feel free to ask a question, however, if it relates to
material which nay be covered by | ater presenters, please
hol d your questions until |ater.

Presentati on by Genzynme Corporation
| nt roduction

MR SURGENCR Thank you. M/ nane is Ti m Surgenor
and | am President of Genzyne's Tissue Repair D vision, and
it is ny pleasure today to start off Genzyne's portion of
t he sessi ons today.

As Deputy Comm ssi oner Pendergast has al ready
poi nted out, the review of this BLAis a very inportant
mlestone, not only for Carticel and therefore for Genzyme
and for our custoners, but also in the process that the FDA
has undertaken to try to provide a nore rational set of
regul ati ons over tissue-based products.

[Slide.]

As a result of those unusual conditions, this
nmeeting is al so somewhat unusual. This product is, as has
been presented earlier, already on the market. This was

devel oped by Genzyne between 1992 and 1994, well prior to
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t he devel opnent of the MAS cell regul ations.

It has been reviewed by the FDA when it was
| aunched in 1995, and therefore there is a two-year record
of performance that is available to be reviewed. Sone of
that information will be provided through our Patient
Qut cones Reqgistry, but there is also a record of perfornance
in terns of the conpany's commtnents to cell processing and
data col |l ecti on.

During the last two years, there have certainly
been a significant increase in the anount of data that is
avail abl e on both the safety and efficacy of autol ogous
contractor inplantation.

It is also true that this panel is being asked to
review the first BLA that has been submtted under these
guidelines, and therefore there is no precedent to gui de you
in the interpretati on of these guidelines, and your actions
wll certainly have an inpact on future considerations
br ought by ot her sponsors.

It is also true that one of the nost interesting
aspects of this reviewis the discussions and definition of
flexibility, which we have been in di scussions between
CGenzynme and FDA for alnost two years now, and is one of the
centerpieces of this new tissue regul ation.

[Slide.]
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| want to just go back to fromthe conpany's point
of view, the context we were in when this process and when
this programwas devel oped between 1992 and 1994. W
actual | y have anot her product based on autol ogous cells
which is called Epicel. Epicel is a keratinocyte-based skin
graft which is used in severe burns and actual |y was
introduced to the market in late 1987, ten years ago, and
has been on the nmarket ever since.

Those di scussi ons around Epi cel and ot her
ker ati nocyt e-based products with the Center for Devices is
what | ed us to believe that Carticel would be an unregul at ed
nmedi cal devi ce.

Al so, during the period 1992 and 1994 we had an
opportunity to interact with a nunber of orthopedi c surgeons
and were certainly inpressed with the high | evel of interest
in having access to this innovative new therapy. There was
a great deal of consensus in our discussions that there were
poor expectations for the commonly used alternative
therapies, and | think we woul d define those nore as
art hroscopi cal | y-based therapi es for nost of these younger
patients.

The data that was subsequently published in the
New Engl and Journal and ot her data avail abl e from Sneden was
very persuasive and in sone cases far exceeded the anounts
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of available data for alternative therapies.

There certainly was consensus that there is a
favorabl e risk-benefit ratio in this procedure. Again, that
is one of the tenets of the FDA's regulation in this area,
and also it was clear that individual surgeons own thoughts
about utilization fell, in their opinion, very much in the
practice of nedicine as being an autol ogous type of tissue.
Surgeons and in particul ar orthopedi c surgeons are very used
to using autol ogous tissues and, in fact, allogeneic
tissues, and all of the other alternative procedures which
can be used fall into the practice of nedicine.

I n response to those considerations and based on
our experience with Epicel, we devel oped a program for
Carticel which had two fundanental foundations. The first
is the devel opnent of cell processing which net the nost
rigorous standards that we coul d devel op, as we have now
about a 10-year history in autol ogous cell processing and
have taken el enents of GWs, elenments of tissue banking
standards, and devel oped what we believe is a
state-of -the-art systemfor processing autol ogous cells.

V¢ al so devel oped a program around conti nued data
collection, and we understand how inportant it is for there
to be additional data for orthopedic surgeons to reviewin
order to guide their use of products like Carticel.
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That commtment really was based on three sources
of information: first, support of additional data
col l ection in Sweden; second, devel opment of an out comes
registry for Carticel; and, third, the devel opnment of
conparative studi es where appropri ate.

[Slide.]

So, over the last two years we have seen
utilization of this technol ogy of Carticel autol ogous
chondrocyte inplantation by surgeons in the real world of
nmedi cal practice. 479 U S surgeons have now t aken pati ent
bi opsies indicting that they believe those patients are
appropriate candidates for this therapy; 134 U S surgeons
have noved on to treat patients; 223 insurance conpanies
have approved 439 treatnents, and it is inportant to point
out as was denonstrated | think very well earlier by some of
our patients, that that process is not an easy one.

The introduction of a new technol ogy |ike Carti cel
into the nmedical narketplace requires a significant anount
of dedication and commtnent. Mst inportantly, fromthose
134 U. S. surgeons who have had to review these cases in
depth with insurance conpanies in order to provide these
treatnments. So, | think just based on ny conversations wth
many of those surgeons, these are people who, like Dr.
Allogly, believe this is a very appropriate alternative to
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what they currently have avail abl e.

VW al so know fromour registry programthat the
use of the product so far has been very consistent with the
| abeling and with the training that the conpany has
provi ded.

Now, during the last two years, there has al so
been a great increase in the anmount of evidence for the
safety and efficacy of Carticel. W have seen additiona
clinical data from Sweden which has been reviewed by the FDA
and sone of the informati on presented this norning which
cane after that review, additional histology from Sweden,
our own registry program and we al so nore than a year ago
began devel opi ng a post-narketing study with a nunber of
orthopedi c investigators, and we are going to present that
to you this norning.

[Side.]

This is the agenda for the rest of the Genzyne
portion this norning. Dr. Gary DuMoulin will present a
brief overview of our processing and controls. Dr. Tom
Mnas wll present sone of his thoughts about the efficacy
of alternative treatnments for cartil age defects.

Dr. Moscicki from Genzyne will present and
sumarize the data that is in the BLA Dr. MPherson, also
from Genzyne, will present the histol ogic eval uation
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contained in the BLA

W are very pleased to have two of our outside
registry panelists here today, Dr. Mandel baum and Dr.
Mcheli. Dr. Mcheli wll present the 12-nonth outcones
fromour registry, and Dr. Mscicki wll sumrarize and
present the proposed conparative study.

The conversations and the answers to the questions
t hat have been posed today will have an inpact, obviously,
on the FDA s decision about Carticel, and will begin to have
i npact on deci sions about other products in this area.

After you review this informati on, we think you
w |l be convinced that Carticel neets the criteria for
approval under the guideline that has been explained to you
this norning, and we think that is a very appropriate type
of regulation for Carticel.

Most inportantly, it preserves surgeon access to
this technol ogy, which we do think has a very favorable
ri sk-benefit ratio. At the sane tine, regulation by the FDA
under this MAS cell policy ensures appropriate safety by
provi di ng oversi ght of our processing operations, which are
not covered in depth today, but which have been covered in
depth in audits and ot her conversations, and probably nost
inmportant for this group, provides a framework and a
structure and a requirenent for ongoing data collection and
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presentation and oversight of that data by the conpany.

| just want to | eave you with the thought that we
al ready have denonstrated a very significant commtnent to
data collection by funding a collection of data from Sweden
by devel oprment of what has turned out to be a very
groundbreaking registry programin the orthopedic field and
by devel opnent of our own post-narketing study, all of which
were done by requirenents or before regul ati ons, and we al so
understand that this product is not the ultimate sol ution
for cartilage repair, and we therefore spend a great deal of
tinme and energy and resources on continued product
devel opnent in this area.

| can tell you that the feedback we have had from
treatnents that have actually been done and the real world
experience that we are getting with Carticel on the narket
wll be very inportant, have already been inportant, and
will be inportant in the future to devel op new t echnol ogi es
whi ch make this easier and nore cost effective, and we
understand that that needs to continue.

That concludes ny remarks this norning. | woul d
like to introduce Dr. Gary DuMoulin, who is Drector of
Quality Assurance at Genzyne Tissue Repair.

Thank you.

Process and Control s
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DR DUMOWLIN  Good nmorning. | amDr. Gary
DuMoulin, Director of Quality Systens, Genzyne Ti ssue
Repai r.

In the absence of regul ations, Genzyne Ti ssue
Repair created a conprehensive quality assurance program
based on U S. Food and Drug Adm nistration's Good
Manuf acturi ng Practice regul ati ons and ot her gui dance.

The devel opnment of ex-vivo cell therapy presents
novel issues of quality assurance, however, rigorous
application of well-accepted principles of quality assurance
and quality control, coupled with a thorough understandi ng
of the cell culture process, results in safe and
reproduci bl e cell therapy products.

Ext ensi ve research studies were conducted to
address conparability of the autol ogous chondrocyte
i npl antati on process devel oped in Sweden to confirm and
expand our understandi ng of chondrocyte biology, a centra
part of the autol ogous chondrocyte inplantation process.

[Slide.]

Wilizing our expertise in cell biology, we have
been able to denonstrate that the Carticel cell culture
process is conparable to the Swedi sh process with the
foll owi ng enhancenents to i nprove safety and conmerci a
feasibility.
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Those enhancenents are: elimnation of autol ogous
human serumto inprove consistency and predictability of
cell yield; inprovenent in aseptic processing nethodol ogy to
elimnate antibiotic requirenents; nethods to inprove the
consi stency of chondrocyte isolation techni ques;
met hodol ogi es to enhance reproduci ble cell vyield; and
mai nt enance of appropriate differentiative characteristics.

[Slide.]

In this slide is depicted the Carticel process
wi th supporting quality control tests and procedures. |
know you can't read them but the process steps are shown in
the dark red, and the quality control testing points in
yel | ow.

Initial processing of the chondrocytes begins with
the receipt of the patient biopsy. Quality system personnel
i nspect the biopsy and assign a nunber unique to that
patient. Batch records which will follow the patient's
ti ssue throughout the process are generated. Primary
cultures are initiated followed by carefully controlled cel
expansi ons, and final processing of the chondrocytes
includes graft assenbly step, packagi ng steps, and | abeling
st eps.

Final assenbly of Carticel is conpleted in a clean
roomarea dedicated to the Carticel final assenbly
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pr ocedur es.

Thr oughout the manufacturing process a nunber of
USP sterility tests are conducted at critical stages to
nmonitor sterility. To ensure safety of each |ot produced, a
nunber of lot release criteria nmust be nmet before the
rel ease of the product.

Lot rel ease tests include a vial inspection,
assessnent of norphol ogy, determnation of sterility and
viability. The specifications for |Iot rel ease are depicted
on the next slide.

[Slide.]

Patient |ots are rel eased only upon conpliance to
these cell quality standards and after successful review and
acceptance of all patient's cell processing records. Key
indices of cell quality include percent viability of the
expanded chondrocyte yield, density, norphology, sterility,
and endotoxin. That |ast endotoxin should have a | ess than.
| apol ogi ze.

Al so, at prescribed periods, a well-characterized
reference strain of human chondrocytes is processed to
track, trend, and eval uate process consi stency.

A nunber of quality assurance prograns were
i npl enented prior to regulation to ensure safety and
consi stency and reproduci bility of the cell culture process.
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The followi ng slides describe those prograns conducted to
validate the Carticel process.

[Slide.]

Those prograns are aseptic processing validation
toinclude nedia fills, validation of the cell culture
procedures, qualification of patient and | ot segregation
procedures, the devel opnent of raw naterial specifications
and qualification of raw materials, the definition of
specifications used in the release of Carticel to surgeons.

[Slide.]

V& have established prograns for the training and
certification of all cell processing personnel including
quality systens personnel, validated test nethods for
quality control, calibrated and validated the cel
processi ng equi pnent, validated those materials used in the
shi pping and preservation of the cells to the surgeon,
devel oped and i npl enented a conpl ai nt/ nedi cal event
noni toring system and al so i naugurated a broadl y- based
envi ronmental nonitoring programto protect the cells when
they were in the clean room

[Slide.]

So, in conclusion, we believe we have devel oped a
strong quality and safety programthat has been desi gned
into the Carticel process, and that each step of the
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manuf act uri ng process had been controlled to mnimze
variability, optimze reproducibility to enhance the
robustness of the Carticel process.

Because of the incorporation of stringent quality
standards over the past two years we have been able to
process over 1,900 biopsies safely and consistently.

That concludes ny talk, and I will now be foll owed
by Dr. Tom M nas.

Patient dinical Progress

DR MNAS: od norning. M nane is Tom M nas.
| ama consultant to Genzyne. M flight and hotel
arrangenents were paid to come here. GCenzyne al so sponsors
data collection fromny patients through our joint registry
at the Brighamand Wnen's Hospital.

Today, what | would like to talk about is ny
clinical experience with alternative treatnent methods and
review of the literature results, very much |i ke what Dr.
Coutts went through, and talk a little bit about
perichondrial grafting, which | have been involved with
clinically.

[Side.]

This is the lesion that we are treating today. W
are treating full thickness, weight-bearing condyle |esions.

These are |l esions that go down to bone, involving injuries
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that are significant in size, and when we are tal ki ng about
significant, here we have denonstrated one square
centineter. The lesions that are being treated in ny
practice are in the neighborhood of 5 to 7 square
centineters.

[Slide.]

The avail able treatnment options for us are
nunerous: |avage and debridenment, subchondral marrow
stimul ati on techni ques, which essentially are marrowderived
stemcells for the repair tissue, as well as autogenous
ti ssues of perichondrium periosteum and then the technique
that we are tal king about today, periosteal patch with
aut ol ogous chondrocyte i npl antati on.

O course, before we start, a natural history of a
chondral injury is sonmething that we all ask oursel ves what
is the natural history of a chondral injury and which
patients should we treat.

Basically, the answer at this stage is unknown,
and | will get into reasons why we don't really understand
the natural history, although nost orthopedists believe that
left, a large chondral injury onits owm wll cause a
degenerative joint. The size of these | esions which are
predictive of a bad result really is not that well known.

[Slide.]
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The factors that are inportant include size of the
lesion, activity level of the patient, the alignment and
stability of the knee, as well as a famlial history of
osteoarthritis which nmay predispose to earlier degeneration.

[Slide.]

Until the advent of the arthroscope in the 1970s,
focal weight-bearing lesions really were not that well
understood. Patients woul d have catching and pain and
swel ling, was often diagnosed as a neniscal or sone other
type of intra-articular pathol ogy, but really when we
devel oped the arthroscope, diagnostic classifications of
full-thi ckness chondral injuries becane available to us in
the orthopedic literature.

[Slide.]

The size of the lesion really is inportant in ny
mnd. Lesions that are greater than 2 square centineters
are significant in that these |esions cause wei ghtbearing
onto bone, and wi thout shouldering -- which | wll show on
the next slide -- in a clinical series published for
perichondrial grafting fromHomm nga, and the Britberg
series fromSweden with Dr. Peterson, these |esions were
significant lesions of 2 to 3 square centineters in size,
yet, over a three-year tine course up to the tinme of
treatnent, they did not yet cause articular danage to the
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tibial articular surface.

[Slide.]

This is what | amtal king about di agrammati cally.
Small lesions like this, which are probably 1 square
centineter or so, are often well shoul dered by
wel I -contained cartilage and no matter what you do to these
| esions, they probably will have a very slow progression if
they progress at all, and whether we treat these with
| avage, debridenent, or subchondral marrow stimulation
techni que, often they will result in inprovenent of
synpt ons.

The larger |esions, where the condyle is not
becom ng uncontai ned, and there is subchondral bone
stinmul ati on agai nst the opposing articul ar surface, causes
several effects - nerve stinulation of the bone and pai n,
vascul ar congestion and engorgenent of the condyle with an
aching sensation, and wear to the opposing articul ar
surf ace.

[Slide.]

Here is one of ny own case presentati ons noting
such a large, full-thickness condyle injury greater than 2
square centinmeters, and acutely, within a few nonths, you
already see that there is already reciprocal tibial danmage
occurring, and this is certainly what I amthinking of when
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| talk about the condyle at risk of becomng a degenerative

joint.

[Side.]

The stability of the knee is also crucial to the
degeneration of that joint. |n personal comrunication wth

Dr. Lanny Johnson, his database is unpublished, but he has
been collecting it for many years through arthroscopi c vi deo
assessnents and a conputer base. In a nine-year follow up
of 2,266 arthroscopies, there were 516 ACL-di srupted knees
accounting for approximately 23 percent of this series.

Acutely, he noted that there was a very snall
i nci dence of chondral injuries that were fresh fractures,
about 1.9 percent, but in the long term when these were
foll owed up and arthroscopically assessed, there was al nost
20 percent of these injuries denonstrated progression and
| arger, full-thickness condyle injuries, so that the
unstabl e knee with the focal chondral injury is one at risk.

[Slide.]

This study that just came out |ast year tal ked
about injuries that were greater than one square centi neter
In ny mnd, one square centinmeter in ny patient popul ation
isarelatively small injury, yet, here, 25 Gade Il
injuries, three, Gade IVinjuries, so this is fibrillation
down to bone and bone exposed, and | esions greater than one
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square centinmeters, but they are not categorized further to
say how | arge they actually becane.

This was in an adol escent popul ation at the tine
of injury, average 18 years old, followed up to the age of
32 on average. Twelve out of 28 of these patients
denonstrated joi nt space narrow ng i ndicating progression of
di sease, yet still clinically, they were still functioning
well, so this intrinsic popul ati on of adol escent knees, who
still have sone intrinsic repair available to them stil
denonstrated evi dence of joint space narrow ng
radi ographi cal |y despite reasonabl e function.

[Slide.]

Lavage has been gone over by Dr. Coutts.

[Slide.]

This is what we are trying to acconplish to
rel ease a lot of the nechanical agents that are within the
joint, as well as the inflamatory nediators. 1In |ooking at
published series in the literature, this has been hel pful
for relief of synptons tenporarily, but does not affect
repair.

Dr. Jackson noted after his diagnostic
arthroscopies in the seventies that up to 45 percent of
patients would obtain pain relief for three to five years,
and this was a subjective inprovenent in pain relief. This

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



aj h

was not using any type of knee eval uation scoring system
and Livesley fromthe U K noted that up to 70 percent of
peopl e woul d have i medi ate relief of their night pain and
aching at nighttinme, but again this was short |ived and by
the end of one year, the pain would often return.

[Slide.]

A random zed control trial assessing arthroscopic
washout and debri denment versus cl osed needl e office | avage
was performed in the Chicago area by Rol and Chang and his
group, and they found that after evaluating patients
clinically with HHS scores, in both groups, that their
scores went fromthe high 40s to the md-50s, and that
overal |l there was no statistical difference between the
groups in 12 clinical functional and gl obal outcones at
three nonths and at one year, and that the cost difference
bet ween the office washout and the scope in the CR was about
$4, 000.

[Slide.]

Debri denent, as arthroscopy advanced and debri di ng
i nstrunments, mechani cal, were devel oped to help to snooth
and contour edges, such that catching synptons and
degenerati on woul d not progress, these inproved the results
somewhat higher, but again this is a mxed bag of patients
whi ch had focal chondral injuries, as well as osteoarthritic
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knees, so that we don't have literature that specifically
assesses debridenment for focal chondral injuries.

Dr. Jackson noticed there was an i nprovenent
still, again, a subjective relief in inprovenent. The first
paper to tal k about an objective inprovenent was that by
Baungartner, and when they used HHS scores, they noticed

that there was no change pre- and post-op in the patient

out cone.

[Side.]

A recent paper that just came out |ast year,
published in Britain, was very illustrative in determning

t he out cone versus | avage versus debridenment. This was a
random zed study | ooking at isolated Gade IIl and Gade |V
nmedi al fenmoral condyle injuries, |ooking at the patient
popul ation that we are addressing today.

In this treatment option group, using a Lyshol m
score, there was a | avage effect that was very mninal in
i nprovenent and that was lasting for five years, which was
much | ess than the debridenment effect, and the debri denent
effect was neasurable and | asted for up to five years.

[Slide.]

How about abr asi on?

[Slide.]

Abrasion, again a notorized burr to basically
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stimul ate subchondral bone bl eedi ng, avascul ari zati on, and
pluripotential stemcells, was originally witten up by
Lanny Johnson.

[Side.]

H s indications again are not for exactly the
patient popul ation that we are tal king about. He indicates
that this is good for a | owdenmand patient wth night pain,
uni conpart mental bone exposed, and they nust stay on
crutches for two nont hs postoperatively, non-wei ghtbearing.

[Side.]

H s patient population that he reported on was in
a patient popul ation of over 60 years old on average, and in
his questionnaire that he sent out, he found that only 12
percent of patients had no conplaints after their surgery,
that 66 percent still required pain nedications, had | oss of
notion of the knee joint, continued to Iinp.

They required nodification in their activity
level, and they did have further surgeries after abrasion
arthropl asty.

[Side.]

Here is an exanpl e of an abrasion arthropl asty
tissue in ny own series. Even though there is repair tissue
that develops and fills the defect, if this repair tissue is
taken down, as was required here for recurrent synptons, we
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can notice a fibrocartilaginous repair is noted on this
safranin O staining where there is alternate | ayers of
gl ycosam nogl ycans, as well as just fibrous tissue.

So there is a repair which definitely occurs with
abrasion tissue, but it is not often significant enough to
allowreturn of high-level function in patients.

[Side.]

Drilling. Again, drilling is reported nostly in
the osteotony literature as an adjunct to osteotony. Here
you can see a second | ook of the drilled areas of bone in
which a repair tissue does fill, but this inproves the
osteotony effect onits own slightly, so that 80 percent of
patients at five years is a good result for an osteotony.
Drilling adds about another 5 percent as far as good and
excel lent results.

[Side.]

Perichondrial grafting is sonething which | have
personal clinical experience in. This was first published
in the human clinical literature in 1990 by George Homm nga
fromthe Netherl ands.

[Side.]

H s techni que invol ves using costal cartil age and
putting this, so that the germnative canbiumlayer is
facing upwards into the joint up agai nst the subchondra
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bone plate, glued down with fibrin glue and allowed to
mat ure over tine.

At one three, three biopsies which were performned
denonstrated cartil age that | ooked very much |ike healthy
articular cartilage, and there was a dramatic inprovenent in
the Knee Society score. Age and subchondral bone
penetration didn't seemto have an effect, but a recent
finding was that radiologically, at two years, there was
evi dence of endochondral ossification in 20 out of 25 cases
using rib perichondrium

Hs two-year followups were excellent and in
personal | y discussing his results, he has been having the
sanme problens that | have had in ny clinical series.

[Slide.]

Here we see a four and a half year foll owup, and
you can see an intra-articular area of bone formation at the
junction of the graft, and at the tine of open excision of
the lesion, you can see here that there is endochondral bone
formation right through to the surface. Here is the grafted
area that was grafted nearly five years earlier with
clinical failure being evident.

[Slide.]

Ve recently submtted for publication, the
Mechani sns of Failure, and it appears that through Type X
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col  agen expression there is bone formation in these grafts
and that there are failures.

In a two- to five-year followup of this technique
in 10 patients, we have had 6 clinical failure and 4 that
are still surviving with regards to good function, 1 that is
now denonstrati ng endochondral bone formati on on X-ray and
is devel oping recurrent synptons; 4 have fail ed by
endochondral ossification through to the surface of the
graft, 1 has del am nated denonstrating the concern that Dr.
Coutts had for integration of the subchondral bone, and 1
went central wear and degeneration of the graft.

[Slide.]

Periosteal grafting. The literature for clinical
patients has been very scanty. A series that Dr. Shawn
O Driscoll just presented |last nonth at the American Acadeny
of Othopedi c Surgeons synposiumon cartilage repair, he
noted that he has done it nowin 40 patients treated over a
10-year time period; 23 knee patients who were sent a
survey, 15 responded.

These were | esions on average of 2 to 3 square
centineters for periosteal grafting alone without cells with
the canbiumlayer facing up inwards toward the joint. In
this survey of 15 patients, 9 felt they were satisfactory, 6
were clearly unsatisfactory and failures, and the failures
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in his series included 2 osteocartil agi nous | oose bodies
resulting fromthe periosteal graft with poor integration, 1
deep infection with bone formation in the graft, and 1 with
advanced osteoarthritis did not do well, 1 was a | oose graft
which did not integrate, and these were the failures in that
series of 15 patients surveyed.

[Slide.]

So, in sumary, | would say that | avage and
debri denent may hel p synptons tenporarily, but |onger
foll owup denonstrates that there is progression to
degenerative joint disease, which is one of our concerns in
that we want to restore tissue and preserve function and
prevent this process.

This does not pronote repair and rarely does an
active patient return to a high level of sport wth a |esion
that is |arge.

[Slide.]

Simlarly, nmarrowderived therapies like drilling,
abrasion, or mcrofracture, nost of the literature on these
topics is for advanced osteoarthritis, and only now are we
getting reports for full-thickness chondral injuries.

The reports have been presented at neetings, and
Dr. Rodrigo, who is using the mcrofracture techni que has
reported that 50 percent of patients with small injuries
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less that 2 square centineters are able to return to sports
with mninmal pain; 75 percent are able to do confortably
with activities of daily l|iving.

This essentially neans that there is a 25 to 50
percent failure rate still using this technique in a snall
lesion, so that failures are often secondary to mechani cal
degeneration of the fibrocartilage repair between two and
three years at foll ow up.

Thank you very nuch.

Oiginal Data fromthe BLA

DR MXBACKI: | will add ny good norning to those

that you have had already. M nane is Dr. R chard Msci cki.
| amthe Senior Vice President at Genzyme, responsible for
clinical, regulatory, and nedical affairs at Genzyne.

Dr. Mnas and Dr. Coutts have provided you just
now wi th an excellent summary of the literature, and Dr.
Mnas, as well, his own experience, which suggests that
current conventional therapies for cartilage repair in
humans have not been satisfactory and unfortunately, do not
readily allow direct conparisons.

| would like to begin by telling you about two
surveys of orthopedi c experience which we at Genzyne
comm ssi oned, that were conducted by two separate

organi zati ons i ndependent of CGenzyne, which | believe
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confirmthe unnet nedical need in the field of cartil age
repair.

Until the slide is ready, | will tell you that the
first of these involved the opinions of 16 experienced
ort hopedi ¢ surgeons who net preset criteria for that
experience, which included publication in the field of
cartilage repair within the past year in a peer-reviewd
journal, and treatnment of a specified nunber of patients, 15
patients per year for each of the past years.

Anyway, | will continue. In the opinion of these
surgeons, it was quite clear that only 20 percent of the
patients treated with current conventional techniques for
cartilage repair were provided, in their opinion, adequate
relief over the long term

Rather, if one | ooked at the results that they
expected at four years, 56 percent of the patients woul d
result in pain and perhaps may not require such further
surgi cal therapy, but 24 percent would by that period of
time already require additional surgical treatnent.

By 10 years, this worsened significantly whereby
about 56 percent of the patients would require additiona
surgi cal therapy including treatnment, such as osteotony and
even total knee repl acenent.

DR HANLEY: Wiy don't we take a break here for a
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mnute. | think we have a slide problem You nay have sone
di sorgani zed slides back there.

| would also like to remnd the panel that we do
have a handout here that goes through the slides in order,
and | think he begins on page 26 on the fax nunber, so that
you nay foll ow al ong.

If you would like to take a mnute and go back and
get your slides organized, | think it mght be easier.

DR MBSO CKI: Thank you very much.

[ Recess. ]

DR HANLEY: If the panel nmenbers coul d come back
to the head table, we would appreciate it.

| would like Dr. Moscicki to begin anew | have
asked himto start fromthe beginning, so that we may get
all the information we need to appropriately assess what
they are presenting to u.

So if you would start fromthe begi nning wth your
slides, we would appreciate it. Thank you.

DR MBSO KI: Thank you very much, M. Chairnman.

| amvery pleased that | don't have to do the
entire discussion fromnenory or use shadow puppets to
illustrate visually.

[Slide.]

The first slide, once again, as | had nentioned
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before, I would like to start by telling you about two
surveys of orthopedi c experience which were comm ssi oned by
CGenzynme to better understand this, and which utilized two

i ndependent organi zati ons that were separate and separate
from Genzyne.

[Slide.]

VW believe that the results of these confirmthe
unmet nedical need in the field of tissue repair. The first
of these involved the opinions of 16 experienced orthopedic
surgeons, and as | nentioned before, these physician had to
satisfy preset requirenents in having published on the
outcones of one or nore treatnents for the repair of
articular cartilage in at | east one peer-reviewed journa
within the past five years, and/or had perfornmed at |east 15
procedures for the repair of articular cartilage in each of
t he past years.

[Slide.]

The results of this, to make a long story short,
reveal ed that by four years it was the expectation of these
surgeons that 56 percent of these patients would now stil
have pai n al though may not require surgical therapy, but 24
percent would require an additional surgical procedure by
that point in tine.

Their expectations were even worse at a 10-year
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out cone i n which now 56 percent of the patients would have
been expected to require additional surgical procedures
i ncluding osteotony and total knee repl acenent.

[Slide.]

The second of these was conducted for the recent
QAS neeting. It involved the opinions of 86
Carticel -treating surgeons. These surgeons were al so
experienced in cartilage repair. As you can see, their
expectations for the outcone with drilling and mcrofracture
based on that experience suggested that by five years, only
66 percent of the patients, in fact, that 66 percent of
t hese patients woul d have an outcone rated as fair or poor
in their opinions.

Furthernore, for abrasion, at one year, only 46
per cent woul d have been considered to have an excellent or
good outcone, and by five years, 75 percent woul d then be
considered a fair or poor outcone.

[Slide.]

This is quite consistent | think with what you
recently heard fromboth Dr. Coutts and Dr. Mnas, and |
think we can then sumarize the results of these surveys as
denonstrating that currently used standard procedures
provi de inadequate results in the long term

[Slide.]
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Now I would like to begin a brief review of the
data presented in the BLA which we believe supports the
proposed indication for the use of Carticel, which is the
repair of clinically significant synptomatic focal defects
of the fenoral condyle.

| will start by briefly review ng the najor
clinical points fromthe |ong-termdata assenbl ed i n Sneden.
Dr. Peterson has al ready given an overview of his own
experience, the nost recent anal ysis and eval uati on of which
was conducted after the inspection by FDA in Sweden.

Before regul ation of the field, we conducted our
own review of the Swedi sh experience for internal purposes
and diligence. dven the flexibility expressed in the MAS
gui del i nes, which you have just heard about, and discussion
with FDA regarding such flexibility, we were encouraged to
submt this data as part of the BLA

Dr. McPherson and Dr. Mcheli wll subsequently
review for you the other inportant conponents of that BLA

[Slide.]

Now, the nethods that we used in our own review
was to look at all patients who were treated as of My of
1995 in Sweden. W used two different approaches. e was
a retrospective data collection by an i ndependent third
party which focused on safety, and the second was a
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prospective data col |l ection separate fromthe records to
directly assess the patient's current clinical status using
a questionnaire.

[Slide.]

This resulted in data regard 153 consecutive
patients inplanted in Sweden and represented a foll ow up
period from10 to as long as 88 nonths. The majority of
these patients were male, as i s conmon, and were young
adults with a nean age at inplantation of 31. O note, 44
percent of these patients had had prior surgical treatnent
of articular cartilage problens, and 25 of these patients
requi red nore than one prior procedure.

[Slide.]

Many of these patients had also had multiple
defects treated, as you can see in this slide, but the
inmportant point is that these were large, clinically
significant lesions with a nean defect size of 4.6 square
centineters.

This data included treatnment of a nunber of
different anatomcal sites within the knee, but the majority
of the defects treated were on the fenoral condyle. Sone
patents with osteochondritis dissecans were al so incl uded.

[Slide.]

As far as safety, the review included any unwant ed
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event which was noted in the charts of these patients from
tinme of biopsy to the last evaluation in May of 1995. That
represented a span of up to seven years.

Fifty patients were noted to report adverse event.
None of these were probably or definitely rel ated.
Thirty-one were considered to be possibly, predom nantly
because they occurred in the sane knee as the inplant.

| nportantly, there were no serious infections,
there were no joint infections, although occasional
superficial wound infections were noted, and the great,
great majority of these adverse events noted were consi stent
in occurrence and frequency with those expected after an
open knee procedure.

In addition, Dr. Peterson has inforned us that
synptonmati ¢ hypertrophy occurs in approximately 5 percent of
his patients, which requires arthroscopic shaving. In
addition to that, he has noted that mnor hypertrophy can be
noted on incidentally, wth second-1ook arthroscopies that
he had perf ornmed.

[Slide.]

Now, the maj or outcone variable that was used in
the patient questionnaire was the Lysholmscore. This is a
common scoring systemfor function of the knee which | am

sure that many nenbers of the panel are already famliar
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with.

However, for those of you who are not, | would
poi nt out that a maxi num possi bl e score on the Lysholmis
100. Most of the people in this roomother than sone of the
patients perhaps who had not yet had this procedure woul d
score in the 90s.

VW woul d estinate that the baseline score for
these patients woul d have been in the 40s, and | believe
that has been confirmed to a | arge degree by Dr. Peterson's
presentation earlier.

So at the tinme that this was conducted, at a mean
foll owup period of 30 nonths after inplantation, these
pati ents had now achi eved the nean score of 73, and if you
| ook at the patients who have predom nant treatmnent of the
fenoral condylar |lesions either with or without ACL repairs,
they were consistent with that overall nean score.

[Side.]

W al so | ooked at the data divided into the tine
that the patients had had at followup fromthe time of
their inplantation, and if one gets past the very initia
group that Dr. Peterson had begun in this pilot studies,
whi ch included sone of his initial failures during his
| earni ng process, and patellar patients, which are those
described in The New Engl and Journal of Medicine, that is
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described here as the group out nore than 36 nonths, in
fact, the average tine for these patients at the time of
followup was five years, then, you see that we get a very
good Lyshol m score out past 18 nonths.

Now, even if we |look at this original group of
patients, their Lyshol mscores match the overall nean scores
at that mean 30-nonth followup period. Furthernore, |
think that when we | ooked at these patients on cl oser
i nspection, we could not find any evi dence of degeneration
of their clinical status over that period of tine, rather
the opposite, that these patients appeared to have
i nprovenent over the period of tinme.

[Slide.]

In response to the questionnaire, 75 percent of
the patients reports that their knee, in conparison to
bef ore surgery, had had inprovenent, particularly those
treated for fenoral condylar injuries.

[Slide.]

In addition, these sane patients treated for
fenoral condylar injuries reported that the effect of
surgi cal procedure that had been performed had i nproved
their knee status, and that constituted 79 to 80 percent of
the patients.

[Slide.]
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So, in summary, | think that this data -- and we
believe strongly so -- denonstrates that it is safe for
aut ol ogous chondrocyte inplantation, and that the data from
Sweden support a favorabl e | ong-term outcone for autol ogous
chondrocyte inplantation repair of fenoral condyl ar defects,
and if you take into context the results that we have gotten
froma survey of physicians' experience, as well as the
comrents by Dr. Mnas and Dr. Coutts regarding the
l[iterature, we believe that these results are at |east as
good as, and probably superior, to that expected for current
standard cartil age repair.

Thank you.

I will now introduce Dr. MPherson from Genzyne
who will revieww th you both the basic science that
supports this, as well as the histol ogi c data.

Hi stol ogi ¢ Eval uation of Alternative
Treat nent and AC

DR MPHERSON M nane is Dr. John McPherson and
| am Vice President of Research and Devel opnent for Genzyne
Corporation specifically focusing on cell and protein-based
therapeutics. | amalso Vice President of Research for the
Ti ssue Repair D vision of Genzyne.

The objective of ny presentation this norning is

toreviewwth the panel our interpretation of the
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preclinical and clinical histology data as they relate to
the conparative quality of cartilage repair follow ng
conventional therapies and aut ol ogous chondrocyte

i npl ant ati on.

It is inplantation to acknow edge in these
introductory comrents that while our assessnent of the
quality of tissue observed follow ng chondrocyte
i npl antation, the histological quality is simlar to those
reported by Dr. Poole in his briefing package to the panel
our interpretation of these data are different.

Dr. Poole has interpreted the histol ogical picture
to provide evidence for w despread degeneration in patients
wi th the biopsies anal yzed by histology. Qur interpretation
is that these data are consistent with either inperfect
regeneration or a repair procedure that is in progress,
tissue repair in progress.

[Side.]

Now, it has already been pointed out that tissue
repair of any kind requires cells, and in the case of
cartilage repair, the availability of cells is very limted,
and therefore, conventional therapies, such as drilling,
mcrofracture, or abrasion involve recruiting cells fromthe
subchondral plate. In the case of drilling, bone narrow
cells nove into the defect site; in the case of
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mcrofracture and abrasion, cells fromthe subchondra
tissue nove into the defect site.

New appr oaches, including things |ike perichondral
grafting or autol ogous chondrocyte inplantation, as in the
case of Carticel, use cells that are either articular
chondrocytes thensel ves or cells that have a chondrogenic
potenti al .

[Slide.]

Now, the clinical outcones wth conventiona
t her api es have al ready been reviewed, but the bottomline is
that at early tinme points, conventional therapies provide
excel lent to good results at the one-year tine point in
about 60 percent of the patients, about 20 percent of these
patients, provide excellent to good results at later time
points, for exanple, at four years.

So, the message here is that in conventional
t herapi es, while the clinical outcones can | ook prom sing at
early time points, the reparative process does not provide
for long-termclinical benefit.

[Slide.]

Now, the type of tissue that is generated
foll owi ng conventional therapies is called fibrocartil age.
Fibrocartilage is very cellular in its nmakeup, it has a
fibrous appearance, and is generally not particularly dense
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interns of the extracellular matrix organi zation.

[Slide.]

This is in contrast to hyaline cartilage, which
nornmal | y make up the articular surface. Hyaline cartilage
provides a very dense matrix, it is not as cellular, and the
cells within the matrix are organized in a vertical array,
whi ch is shown here.

Now, the histol ogical picture provided by
fibrocartilage or hyaline cartilage is a consequence of the
extracel lular matrix conponents that conprise these
respective tissues.

[Slide.]

Hyal i ne cartilage, as has al ready been pointed
out, is conposed of a particular group of collagens,
predom nantly Type Il collagen along with Type M coll agen
and Type | X collagen. In addition, there is a chondroitin
sul fate proteogl ycan call ed aggrecan al ong with hyal uronic
acid and link proteins which formlarge macronol ecul ar
aggregates that influence the conpressibility of the tissue
and provide for its elasticity.

In contrast, fibrocartilage which is generated by
conventional therapies is conprised prinmarily of Type |
col l agen, it does contain proteoglycans, but they are
different fromthe cartil age-specific proteogl ycan aggrecan.
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They al so contain hyaluronic acid and link proteins to | ower
degrees than normal cartil age.

The consequence of these differences in
extracel lular matri x conponents between hyaline cartil age
and fibrocartilage is that it is generally considered that
fibrocartilage has inferior bionmechanical properties and
therefore does not provide for long-termclinical benefit.

[Side.]

Now, in the MAS cell guidelines, as Dr. S egel has
al ready pointed out, one of the key points to be consi dered
by the panel is that evidence of nornal or repaired
structure nay be accepted as evidence of efficacy where
there is a high probability that it will be associated with
clinical benefit.

Now, the data that | amgoing to present you, we
bel i eve provi des evidence of a repaired structure that
correlates with clinical benefit. The FDA in their
briefing document to the panel, has inplied, however, that
totally normal regenerati on shoul d be considered as evi dence
for true restoration of function.

Now, | think it is inportant for us to point out
that we feel that that is an unreasonabl e expectation. |If
you | ook at tissues such as |iver and bone, which have the
hi ghest I evel of regenerative capacity in terns of
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functionality, they do not provide a histological picture
that is identical with a high degree of reproducibility to
t hat observed nornally.

So, the real question we believe should be do we
have evi dence that we are generating a repaired structure
that is different fromfibrocartilage and that correl ates
with clinical outcomes in the patients that have been
treated.

[Slide.]

Now, again, this is one slide that sumari zes a
great deal of data. These data represent results from about
20 patients that have been eval uated both histol ogically and
froma clinical outconmes point of view These are patients
that include both fenoral condyle |esions and patella
| esi ons.

These data are derived fromthe early patients
treated in Sneden with greater than two years foll owup, and
the results show that about 70 percent of the patients have
excellent to good results at greater than two years,
wher eas, about 6 percent have reported fair to poor results.

[Slide.]

In the majority of patients, the type of tissue
t hat has been observed has been call ed hyaline-Iike
cartilage. This tissue has a ground gl ass appearance upon
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normal hyaline cartilage, however, the cellul ar organization
is different fromhyaline cartilage, nornmal hyaline

cartil age.

You wi ||l see evidence, for exanple, of cel
proliferation or cell cloning, as Dr. Pool e pointed out.

Qur interpretation of these data is that this represents a
tissue repair in progress. Dr. Poole's interpretation, as
we understand it fromhis report, is that this is evidence
of tissue degeneration or osteoarthritis because, as a
matter of fact, cell proliferation and cloning is observed
in osteoarthritic situations. But again, this, we believe,
is a hallnmark of repair as opposed to a hal |l mark of
degenerati on.

[Side.]

I n sone speci nens that have been | ooked at
histologically, there is a fibrous tissue on the surface of
the inplant, and subjacent to this fibrous tissue you see
this hyaline-like cartilage. This fibrous tissue, we
believe is remnants of periosteumthat have been
incorporated into the healing tissue.

[Side.]

At higher magnification, although it is difficult
to appreciate it because the |lights are sonewhat bright, you
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can actually see at higher nagnification fibrous tissue and
subjacent to the fibrous tissue you see evidence of hyaline
cartilage. Again, we think that in many of these specinens,
this represents incorporation of the periosteuminto the
heal i ng def ect.

Dr. Poole has interpreted at |east in some of
these situations that this is again evidence of
degenerati on.

[Slide.]

Qearly, in sone patients we do see evi dence of
fibrocartilage or fibrous tissue, as shown in this slide, a
very cellular kind of tissue and a very fibrous or fibrotic
ki nd of an appearance characteristic of fibrocartil age.

[Slide.]

If we do a correlation of the clinical outcome
conpared to the tissue type, we see that there is a good
correl ati on between excellent to good clinical outcones at
an average tinme of about three years, four nonths, for
pati ents who have hyaline-like cartilage. |n contrast,
patients that have fibrocartilage have fair to poor results.

So, we believe that there is a reasonabl e
correlation, in fact, a strong, positive correlation between
the histol ogical picture you see with hyaline-like cartil age
inthe mayority of patients and a good to excel |l ent outcone
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at approximately three years, four nonths.

[Slide.]

The question has been asked why should articul ar
chondrocytes provide a superior clinical result conpared to
alternative therapist. W believe there are at |east three
reasons for that.

First of all, articular chondrocytes are normnally
responsi bl e for the producti on and nai nt enance of hyaline
cartil age.

Secondly, follow ng expansion in culture,
chondrocytes retain the ability to produce extracell ul ar
matri x conponents that are characteristic of hyaline
cartilage. This is a key conponent to the strategy of
Carticel, in other words, expanding the nunber of cells
avai |l able to be inplanted into a site and having those cells
retain the capacity to produce extracellular matrix
conponents that are characteristic of hyaline cartil age.

Finally, alternative therapies use either
endogenous or transplanted cells that are not
differentiated, for exanple, bone narrow derived cells, or
are poi sed for endochondral ossification in the case of
perichondriumin sone other transplantation techni ques.

Now, | think we will all agree that articul ar
chondrocytes are nornal ly involved in the production and
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mai nt enance of hyaline cartilage, but what is the evidence
that follow ng expansion in culture, chondrocytes retain the
ability to produce hyaline cartilage matrix, and what is the
evidence that alternative therapies will potentially
generate ossification or result in ossification?

[Slide.]

Over 15 years ago, Benya and Shaffer reported in a
paper in Cell, that dedifferentiated chondrocytes re-express
their differentiated collagen phenotype when cultured in
agarose gels. Basically, these investigators were the first
investigators to observe that isolated articul ar
chondrocytes woul d dedifferentiate, stop nmaking Type |
col  agen when you put themon plastic and stimulated themto
proliferate, but when you renove themfromtissue culture
plastic and put themin a suspension culture, these rabbit
chondrocytes had the capacity to redifferentiate and produce
conponents that were characteristic of hyaline cartil age,
such as Type Il coll agen

[Slide.]

Over the last 15 years, a nunber of investigators
have confirmed and extended these observations with cells
derived froma nunber of different animals, and recently we
have observed that chondrocytes that are expanded using the
Carticel production procedure also have the capacity to
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redifferentiate in vitro.

This particular experinment is an RNAse protection
experinment in which we nonitored nmessenger RNAse for Type X
col  agen, Type Il collagen, Type | collagen, and Type | X
col | agen.

I n nonol ayer culture, human articul ar chondrocytes
dedifferentiate in a simlar fashion to that, that has been
reported for rabbit articular chondrocytes and chondrocytes
derived froma nunber of other ani nmal species, however,
after a few weeks, these cells redifferentiate and express
Type Il col lagen, as shown in the third lane. A ginate is a
suspension culture systemsimlar to that used by Benya and
Shaffer 15 years ago that all ows one to eval uate cel
redifferentiation in suspension culture.

[Slide.]

Not only do the cells turn on the proper genes in

the case of Type Il collagen, for exanple, this particular
am nohi st ogram shows Type |l col |l agen staining using an
anti body specific for human Type Il coll agen.

There is a second anti body that is conjugated to
Texas Red and what you see is that the nuclei of these cells
are stained blue wth the Hoechst dye. At two weeks
fol l owi ng suspension culture there is very little Type II
col agen matrix production, however, at four weeks and six
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weeks, you can appreciate that the amount of red in this
pi cture increases consistent with an enhanced production of
Type 11 col | agen, again characteristic of hyaline cartil age.

Now, these experinents are in vitro experinments
whi ch provide circunstantial evidence that articul ar
chondrocytes, that are expanded according to the Carti cel
processi ng procedure, can indeed redifferentiate, but what
is the evidence that indeed they do so in vivo?

[Slide.]

What we have done is to eval uat e autol ogous
chondrocyte inplantation in the dog nodel of cartil age
repair. In this nodel, we have introduced 4-mllineter
defects on the trochlea of adult nongrel dogs. Here is a
defect here, there is one here in the trochl ear groove, nore
difficult to appreciate.

V¢ have eval uated the healing of these defects
over time using either cell inplantation or no treatnent.

[Slide.]

At six nmonths, what you see in this particul ar dog
that had no treatnent is sone | evel of spontaneous filling
of the defect here and here.

[Slide.]

There was a trend at six nonths for inproved
filling of the defect. This is an aninmal that was treated
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with its own chondrocytes in a strategy simlar to that used
for the human inplantati on procedure. The original defect
was here and here. As you can see in this particul ar
animal, the fill was substantially greater.

At six nonths, this trend was observe. As a
consequence of spontaneous healing in the aninmals and al so
as a consequence of degenerative di sease that devel oped in
these aninmals, it was difficult to appreciate differences
bet ween treated and controls.

In some of these animals we actually inplanted
cells that were retrovirally labeled in a way that we could
detect these cells subsequent to inplantation. There has
been a question what is the evidence that the cells you put
into the defects survive and actually produce matrix
conponents characteristic of hyaline cartil age.

VW evaluated these retrovirally | abeled cells at
si x weeks, 13 weeks, and then at six nonths. | should tell
you that using this retroviral reporter gene called beta
gal act osi dase, we were able to treat the histol ogi ca
sections wth a substrate that is converted to a blue col or
by the enzyne, the beta gal act osi dase enzyne.

What we see here at six weeks, and we al so saw at
three nonths, is evidence of the cells inplanted in the

defect, since we do see blue stained cells, in the margins
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and base of the wound. 1In addition, we see evidence of Type
Il collagen production in the vicinity of the cells.

These particular slides were counterstained with
an antibody to Type Il collagen. This antibody was
conjugated to a histochem cal narker that provided a brown
color, so you can see this brown area here i s consi stent
with Type Il collagen production in the vicinity of the blue
cells, the inplanted cells. You can al so see obvi ously that
the margins of the wound stain brown because of the Type |
collagen that is present in the preexisting hyaline
cartil age.

So we think that this does provide evidence that
i ndeed the cells do survive and can produce hyaline matrix
conponents, extracel lular matrix conponents consistent with
hyal i ne cartil age.

[Slide.]

The question has al so been asked why not utilize
chondrogeni c cells derived from peri chondri um and
periosteum The answer to that question is actually
several-fold. First of all, we believe that the pathway of
repair is unpredictable using cells using other than
articul ar chondrocytes.

Dr. Mnas has already shared with you data show ng
that in perichondrial graft, there is a high propensity for
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endochondral ossification, chondrocyte hypertrophy.

[Slide.]

This is a slide fromone of Dr. Mnas' patients.
This is hyaline cartilage that was in the nmargins of the
original defect. The periosteal graft was placed here, and
after about two and a half to three years, you can see a
wave of endochondral ossification that is noving forward
into the defect site which ultinately leads to failure of
t hese kinds of grafts.

[Slide.]

VW isolated this area of the specinen and stai ned
it wwth an antibody to Type X collagen, which is a hall mark
of endochondral ossification, and based on
i mmunohi st ochem cal staini ng agai nst Type X col | agen, we see
that in the wave of ossification evidence of Type X col | agen
production and a pericellular organization in this portion
of the issue.

VW have al so done RT-PCR kinds of experinents to
quantify Type X collagen nRNA in both articul ar chondrocytes
and in growth plate chondrocytes, as well as peri osteal
cells.

[Slide.]

This particular strategy is a very sensitive
PCR-based strategy that allows us to detect nRNA in cell
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sanpl es. Wat we see in suspension culture is that whereas
articular chondrocytes do not make Type X col | agen, grow h
pl ate chondrocytes nake a |l arge anmount, and also cells
derived fromthe periosteumal so have the capacity to
produce Type X col | agen

So, | think it is inportant for everyone to
recogni ze that the default pathway in terns of tissue
regeneration may be towards endochondral bone formation as
opposed to articular cartilage repair. W have additiona
data to support that hypothesis. Unfortunately, | do not
have tine to review that at this tine.

[Slide.]

In conclusion, | think it is inportant to realize
t here has never been a doubl e-blind, random zed pl acebo
controlled, nmulticenter trial perforned on any of the
therapies currently used to treat either partial -thickness
or full-thickness cartilage injury of the knee.

Therefore, we are forced to rely on published
results and survey data to understand what to expect with
t hese standards of care or conventional therapies, and the
data fromthese published results and surveys indicate that
standard surgi cal procedures, for exanple, drilling or
m crofracture, and abrasion, provide short termpalliative
relief with fibrocartilage, but progressively degenerate to
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osteoarthritis in the majority of the patients.

VW believe that the degeneration is a consequence
of the lack of bionechanical durability of the tissue that
is produced in these wound sites by conventional therapy.

[Side.]

In contrast, articular chondrocyte inplantation
provi des a uni que preprogramed reparative pat hway that
i nvol ves production of hyaline-like cartilage in the defect
sites.

VW believe that the efficacy observed with
aut ol ogous chondrocyte inplantation is a consequence of this
hyal i ne-1i ke matrix production which is nore simlar to
normal human cartilage and has better bi onechani cal
properti es.

Thank you.

It is ny please to introduce Dr. Mcheli, who is
going to review our registry.

Twel ve Month Registry Report

DR MCHELI: Chairman Hanl ey, nenbers of the
panel, and guests: | amvery pleased to sumarize sone of
the data in the patient registry to date.

[Side.]

As of Novenber 30th, we have some good i nfornmation

| think. Again, thisis a summary of a |ot of information
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which is available in a new y-prepared packet as of January.
The charge of this registry is to neasure clinical outcones
for patients treated w th autol ogous chondrocytes in general
ort hopedi c use, evaluate the factors that contributed to
successful outconmes, and then, in turn, to comunicate these
clinical findings to participating surgeons in particul ar,
as well as the orthopedi c community.

[Slide.]

The regi stry board consists of five of us. W are
geographically scattered across the country. | cone from
the Boston Children's Hospital. W have had two neetings to
date on this information you are going to hear about in the
next few m nutes.

[Slide.]

Qur responsibility is, as requested by this
conpany, was to |look at clinical review and advi ce regardi ng
data collection, |ook at subgroupings that will becone
clinically pertinent in the future, as an exanple, and
provi de nedi cal review of the registry data including
particularly analysis for both safety and efficacy, and
then, of course, to appropriately and accurately interpret
this data to the orthopedic community.

[Slide.]

V¢ have six- and 12-nonth pati ent assessnent dat a,
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and our primary enphasis in the next few mnutes will be on
the 12-nmonth data. W will use sone of the six-nmonth for
conpari son.

The techni que used for anal ysis was questionnaire.
Thi s conpany has been very aggressive in getting the
questionnai res back fromthe surgeons they have trai ned, and
then use this process, as well as fromthe general public,
and | think they have done a good job of collecting this
information, and those of you who are involved in such
studies know it can be a very difficult situation.

[Slide.]

The rating scale used is a Mddified G ncinnati
scal e, nodified because the G ncinnati scale was prinarily a
sports nedicine scale, and the rating that was asked of the
participants was basically fromzero to 10, 10 bei ng of
course high and good, and zero low, and simlarly, fromthe
pati ent survey conponent, 2, 4, 6, 8, 10, once again 10
bei ng the highest, and both the surgeon and the patient at
each step of the way are queried as to what they feel their
out cone is.

[Slide.]

To date, 133 surgeons have perforned this
procedure in the United States, and 13 in Europe, performnmed
this procedure which has been revi ewed, there have been
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several nore since.

There has been 100 percent conpliance with
12-nonth data collection, which is a good nunber. O the
pati ent conpliance 121, or at the six-nmonth foll ow up nmark
as of Novenber 30th, 42 at the 12-nonth fol | ow up, 84
percent conpliance with six nonths and 86 percent with
12-nmonth data collection fromthe patients.

[Slide.]

Prior surgical procedures, of the 241 patients who
have received inplants until Novenber 1996, sonme of whom of
course are not included in this data as far as foll ow up
these patients had 305 procedures perfornmed, 215 of them had
debri dement or | avage, 90 had abrasion arthropl asties with
drillings or mcrofracture, and the mean patient score prior
to their intervention was 3.21, the nean G nci nnati
clinician score of the assessed surgeons was 3. 30.

[Slide.]

Most of these patients had one defect being
treated with this inplant system sone had, as you see, two
and even greater than two defects. The mgjority or about 80
percent are single defect being treated.

Defect |ocation, by and | arge, the clinicians have
foll oned the advice of the Genzyne Conpany in their initial
training, and are working on nedial and/or lateral fenoral
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condyl es. There have indeed been sone patellar or trochlear
treatnents and also tibial surface treatnments. As you heard
fromthe Swedi sh data, this may be your | ess favorable group
whi ch needs nmuch nore concentrated rehabilitation work if
you are going to work on the patella, and so forth.

[Slide.]

Defect area. These are, by and large, |arge
| esions. As you have heard, favorable results can sonetines
be obtained with no treatnment with a smaller lesion, 4 to 6
cmin size, 15.6; 2to 4 cm 35; nore than one-third of
these |l esions, and 23 percent were less than 2 cmin this
i nstance, but, of course, judged by the clinician treating
that patient to be clinically significant and therefore
worthy of treatnent.

[Slide.]

A busy slide, and we will take a little bit of
tinme going through this. Overall condition at the 12-nonth,
again conpared to sonme extent to the 6-nonth. You see the
basel i ne clinician evaluation, 3.00, and these nunbers of
the 12-nonthers, and at 6 nonths, the score was at 6.06 and
the sane group at 12 nonths, 6.91, a statistically
significant difference between 6 nonths and bi opsy score,
and agai n between 12 nonths and 6 nonths, statistically
significant on the part of the clinician evaluation.

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



Again, the scores on the patient surveys have
gotten better. There is a statistically significant
di fference between 6 nonths and bi opsy preoperative site
timng, but between 12 and 6 nonths in the patient
assessnent, there is not a statistically significant
difference, although there certainly is a trend there as you
can see.

[Side.]

Overall condition, |ooking at the patient,
conbining the clinical and the objectivel/subjective, at 6
nont hs, inprovenent 84 nunbers and 72 percent, and 12
nmont hs, of these 35 patients, 4 and 2, 85 percent of the 12
nmont hers feel that they have been inproved or felt to be
i nproved, no change 9.8 percent, worse 4.9 percent.

[Side.]

Pati ent assessnent of synptons, |ooking at pain
and swelling is a different criteriain their
gquestionnaires, a significant inprovenent between 6 nonths
and bi opsy, and again between 6 and 12 nonths, rather
simlar as far as their synptons of pain.

As far as swelling, significant inprovenent at 6
nmont hs, and the sane degree of inprovenment between 6 and 12
nont hs, and of course, in this instance, no fall-off, no
return of swelling at 9, 10, 11, 12 nonths, and so forth, as
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you sonetines see with other techniques.

Knee examnation by the clinician, 12-nonth
results. These are 12-nonth data. Presence of joint line
pai n, 85 percent of these patients had joint |line pain
before the procedure, and at 12 nonths, 30 percent still had
joint line pain, which is a significant difference.

Presence of effusion, 77 percent of themhad swelling of
their knees prior to their procedure, presunmably on a
regul ar basis, and now 6 percent report swelling of the knee
at 12 nonths.

So that is certainly encouraging trends in this
pattern of data over this period of tine.

[Slide.]

As far as the relative safety of this
intervention, again, by a great nunber of different surgeons
on a great nunber of different patients often with rather
unfavorabl e I esions, 11 patients had adverse events possibly
rel ated to autol ogous chondrocyte inplantation.

The overal |l adverse event rate in this group of
patients was 3.5 percent, and no joint infections were
reported. | would remnd you clinicians in the room of
course, that 3.5 percent froman arthrotony procedure is
very much in the range of general arthrotomes of the knee

as far as rate of conplications.
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[Slide.]

oi ng down through the adverse events, | ooking at
themin sone detail, adhesions and fibroarthrosis. You have
heard a little bit about sone of these conplications, nunber
10, related to ACl, no. This is the opinion now of the
clinician queried. No, 6 of them and 4, yes, thought by
the clinician to be related to the inplantation process.

O course, hypertrophic changes, a simlar
pattern. Delamnations, 1, 0, 1, yes. DVT common to nany
arthrotony type procedures, and so forth, wound infections
not thought to be related to the intra-articul ar
i ntervention.

Joint infections zero, two superficial wound
infections. Post-op fever, one. This one patient had an
FUO and was | abel ed as possibly related to this, but never
was di agnosed as having a specific organism and ultinately
cleared up with recurrent effusions.

[Slide.]

The reoperation rate, 30 patients were reoperated
inthisinitial group, 9.5 percent of the total have
undergone at | east one reoperation of the treated joint, and
2 patients have had their inplant renoved. One of these was
a patel |l ectony because of a patellar inplant, and of course,

the inplant was renoved al so. The other was a patient who
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had persistent nechani cal synptons.

[Side.]

The reoperation rate, to dissect this out a bit,
the reoperation was often for mani pulation or |ysis of
adhesions in a good majority of these, and there was sone
hypertrophy in this group of over 300 operations which
required intervention. Again, breakdown as to whether the
surgeon felt they related specifically to the inplant and
no/yes, 8 no, 9 yes, 5.4 percent.

Patch reattachnment was done in one case --

[Interruption of electric power.]

DR MCHELI: | think that is fine as far as the
sunmary.

[Side.]

In summary, 375 inplants were performed by 122
surgeons during this initial period. Needless to say, nany
of these surgeons are on a learning curve with this
particul ar technol ogy which is technically demandi ng.

Aver age baseline status of patients was poor
initially and then 66 percent had at | east one attenpt at
inplant prior to this, so this was also a patient group wth
alot of difficulties, nore challenging patient
interventions, and 85 percent of these patients had been
reported to be inproved at 12-nonth followup. It is
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12-nmonth data, but it is very well worked 12-nonth data.

Ei ghty percent inprovenent in pain scores at 12
nmont hs, and 11 had had adverse events, at |east possibly
related to AC. The statisticians who have worked this are
an i ndependent conpany in Canbridge. They are al so
avai | abl e here for further questioning and di scussion of the
epidemol ogy for the further discussion of this process.

VW feel there is an excellent patient and
physi ci an conpliance thus far with this process of follow up
eval uation, physician and patient outconmes that correlate to
the early Swedish clinical experience as you have heard
earlier, and the cunul ative data support the use of
aut ol ogous chondrocytes in treating fenoral condylar defects
in particular, and whether other interventions may have
indications in the future with certain other technol ogies,
and so forth, remains to be seen.

This is basically a reproducible result with a
mul ticenter experience.

Qur final presentation of this session, Dr.

Mosci cki is going to tal ked the proposed nulticenter study
whi ch Genzynme has been | ooking at in recent nonths.

Thank you very mnuch

DR HANLEY: Thank you. Dr. Mcheli, before you
step down, could you tell us any affiliation that you m ght
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have with the sponsor?

DR MCHELI: Yes. | amon the registry board and
therefore ny way was paid here, and the patients | was
supposed to see today, | will be seeing tonorrow night and
Saturday. Thank you.

DR HANLEY: Thank you.

Proposed Conparative dinical Study

DR MXBA CKI: Thank you, Dr. Mcheli.

[Slide.]

| would like to start ny discussion at this point
in time by making sone particular notations. You have now
heard a brief summary of the data in the BLA and earlier,
you heard the overview of the results from Sneden by Dr.

Pet er son.

Ve strongly believe that this evidence that has
been presented to you, and is in the BLA satisfies the
gui del i nes that have been put forward by the FDA for
approval of MAS cells. Let me just take a nonment to review
sone specific points on that issue.

The long-termdata that has been presented
regardi ng Sweden provides very good evidence of a long-term
benefit for these patients. Furthernore, the data fromthe
US registry, that Dr. Mcheli just presented, involves

mul tiple surgeons and confirns the | evel of short-term
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benefit that was al ready observed in Sweden foll ow ng al ong
very simlar lines. |In fact, both results appear to be at

| east as good as, or probably better than, the current
alternatives that have been di scussed several tines today.

If we ook at the evidence for nornmal or repaired
structure, Dr. MPherson has outlined for you that the
hi stol ogic data clearly indicates the presence of repaired
structure, and his basic science data | think strongly
supports that this repair structure is the likely result of
chondrocyte inpl antati on.

[Slide.]

As far as systemc toxicity, we do not have the
data, but that has not been required as Dr. Siegel has in
fact pointed out earlier, but rather | do believe that the
data shown provides that there is a very clinically
acceptabl e safety profile involved with this techni que.

Wien you exam ne that conbined with the data
regarding the benefits, as well as the correl ati on between
the benefits and the presence of repair structure that have
been presented today, | think it is very clear that there is
a favorable risk to benefit ratio.

The indication, as specified, in fact has already
been confirned by the FDA to be a serious illness. On the

issue of historical controls, | think that we and ot hers
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woul d probably agree that there are no useful historica
controls that would allow a very direct conparison.

However, the preponderance of data that | think
has been di scussed and presented today woul d suggest that
the qualitative clinical outconme data related to that of
these alternative treatnments indicate only short-term
pal liative benefit and long-termclinical failure, which I
think is very distinctive fromthe story that you have j ust
hear d.

In fact, if we take apart the conponents that
occur during the procedure of autol ogous chondrocyte
inplantation, for exanple, the initial debridenent and
lavage, | think it is very clear that that does not account
for the long-termbenefits or the repair structure.

Furthernore, the data that is available on
periosteumand its rol e does not suggest that this woul d
likely be the major point that would provide the benefits
t hat have been observed in the long term

[Side.]

Now, in the remaining few mnutes, | would like to
tell you about a conparative clinical study that Genzyne
made a commtnent to well over a year ago in its conduction
During that period of tine, there have been countless hours
spent in discussion with orthopedic investigators, and in
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fact, we have already had three i ntense and extended
nmeetings with a group of orthopedic investigators to come up
with the current design, which I will tell you about very
qui ckly.

It is amlticenter effort. It will involve 300
patients, 150 patients in each of two arns. This is based
on an al pha of 0.05 and a beta of 0.9, and prediction of a
substantial dropout rate due to |l ong-termfoll ow ups
i nvol ved.

There will be these two arns, one consisting of
Carticel, and the other consisting of alternative
conventional treatnents today, and the investigators have
chosen mcrofracture or abrasion arthroplasty to represent
t hat .

There is a cohort design using an assi gnment of
the patients to each of the cohorts, which | will nention in
alittle bit nore detail later. This is a |ong-term study
involving a followup of up to 60 nonths and will involve
the use of a common and wel | -accepted clinical rating scale,
the Modified Gncinnati scale, with evaluations both by the
patient and the clinician, and in addition, will involve the
use of objective nmeasures, such as a standardi zed M
protocol, the use of standard instrunents, such as the SF- 36
to measure quality of life, and inportantly, follow up
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arthroscopy with biopsy both of the area of repair, as well
as the surroundi ng normal tissue bei ng recommended.

[Side.]

This is a list of the current investigators. |
think you will recognize many of the nanes that are present
onthis list. They are well respected within the orthopedic
comunity and wel |l recogni zed for their experience in
clinical research

[Side.]

Now, what about the design of this, what led us to
formulate this two-armstudy involving the current use of a
control group involving these alternative therapies? Qur
i nvestigators have pointed out that these, in their opinion,
represent the current standard of care, they have a simlar
mechani sm of repair, conparable outconmes, and therefore are
conbi nabl e |ikely as one group, although that will be tested
during the study.

Why not choose, despite its scientific attraction,
a control armwhich involves the use of periosteum al one?
Vel |, after many discussions on this subject with our
investigators, it was very clear that there is no data
really regardi ng the use of periosteumal one in the
treatnent of patients with these types of articul ar
cartil age defects.
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Even the technique of Dr. ODriscoll, who has been
nmentioned before, actually penetrates the subchondral bone
plate. Furthernore, there was concern by the investigators
regardi ng the nechanismof failure of current know edge
regardi ng sone periosteal and perichondrial grafts, and that
i s endochondral ossification.

But finally, and perhaps nost inportantly, given
the fact that there is no evidence that the use of
peri ost eum al one woul d benefit patients, to subject those
patients to the risk of an open arthrotony and a subsequent
six-nonth period of rehabilitation was felt to be nedically
and ethically unacceptable to the participating surgeons.

[Slide.]

As far as the treatnment assignnent method, | woul d
like to describe that quickly, if I can. Essentially, each
site involved in the study woul d be assigned a specific
nunber of patients, and there would be two teans of
surgeons, one responsible for performng the Carti cel
procedure and trained in that, and the other trained and
famliar with the alternative technique.

For exanple, at the Hospital for Special Surgery,
Dr. Warren and Dr. Haas have been assigned to do the
Carticel procedure, and can enroll only up to 10 patients.
An alternative team has been assigned m crofracture.
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If a patient presents to Dr. Warren or Dr. Haas
and accepts entry into the study after infornmed consent,
then, these patients would be assigned to Carticel.
However, patients that then, after review ng their options,
request specific treatnents, these patients nust be
excl uded.

[Slide.]

The rationale for this systemis that it reduces
as much as possible selection bias in this arena, and yet
i ncludes an inportant randomel enment. W have carefully
di scussed the use of classical random zati on because again
of its scientific attraction. However, all agree at this
point that it is not feasible and would likely significantly
decrease the ability to accrue patients into the study.

Furthernore, by a systemthat uses surgeons that
performtheir preferred technique, the highest skill |evel
is assured for each procedure, an inportant issue in
surgical clinical research. Dedicated surgeons and their
use elimnates to a | arge degree the bias in surgeon
preference for one procedure versus anot her.

Finally, there is a logistical issue related to
rei nbursenment issues and del ay possibly after random
assi gnnent s.

[Slide.]
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Now, the inclusion/exclusion criteria are |listed
in your briefing package for Genzyne, and so | won't go
through themin detail because of time el enents, however, |
will say that these have been carefully designed to provide
an area of a honobgenous group of patients, as well as to
renove as many as possi bl e confoundi ng vari abl es.

Ve will be studying a group of patients who have
i ntact subchondral bone plate, and I will just sinply point
t hat out.

[Slide.]

This gives you a schedul e of the eval uati ons t hat
are planned in the study. You will notice that in
particular, the principal analyses will involve the Mdified
A ncinnati knee scale, and in particular, as a prinmary
efficacy variable, a cartilage rel ated subconponent of that,
as well as histology, and so the first of the principal
anal yses will be perforned at 36 nonths w th subsequent
statistical principal analyses with the clinical variables
at 48 and 60 nont hs.

[Slide.]

Finally, we have deci ded and agreed upon after
di scussions with FDA to hamer together a single
rehabilitation protocol for all of the three procedures
i nvol ved in the study.
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Thank you very much. W are |ooking forward to
getting further input fromthe advi sory panel regarding this
protocol, which already represents a substantial and | arge
amount of 1nput fromthe orthopedi c community.

Thank you.

| mght add that that does concl ude our
presentation, M. Chairman. Thank you very nuch for the

opportunity to have presented all of this information to the

panel .

DR HANLEY: Thank you.

VW are schedul ed for FDA presentations before the
[ unch break, which was scheduled for 12:30. | think in view

of the time and the extensive anmount of tine we have in the
afternoon for discussion, | would recomrend that we break
now for lunch and instead of comng back at 1:30, cone back
at 1:15, and we can proceed with the FDA presentati on and
follow that with our discussion.

[ Wier eupon, at 12:15 p.m, the proceedi ngs were

recessed, to be resuned at 1:15 p. m]
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AFTERNOON SESSI ON

[1:20 p. m]
DR HANLEY: Thank you. | appreciate everyone
comng back a little early. | think we have adequate time

this afternoon to have the presentation by the FDA and the
third discussion of the issues at hand.

At this time, | would like to turn it over to the
FDA representatives to make their presentati ons concerning
Carticel .

Dr. Eda Bl oom

Presentati ons by FDA
Pr oduct

DR BLOOM Thank you, Dr. Hanley, comittee
menbers, and guests.

[Side.]

The review of Carticel has presented an entire
spectrum of novel and chal |l enging i ssues for our review and
| would like to take this opportunity to say that the
Li cense Commttee, whose nanmes you see |isted here, has net
these issues with both flexibility and diligence.

[Side.]

Wth this slide, | would like to introduce to you
a brief overview again of the manufacturing process. | wll

skip that which you have heard fromDr. DuMulin
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At this point, | would like to nention that this
is just as an introduction into the clinical material which
you wi Il hear presented fromthe FDA standpoint shortly and
whi ch you have al ready heard presented by Genzyme, and that
is the material which is our major concern this afternoon.

The product and manufacturing i ssues have been
exam ned both through review of the BLA file and through an
i nspection of the establishrment which was hel d in Decenber
together with nmenbers of the New England District Ofice of
t he FDA

[Slide.]

In brief, the production of the autol ogous
chondrocytes used for inplantati on enconpasses these steps
here from bi opsy through inplantation, the najor point being
that cells are expanded ex vivo.

[Slide.]

The inportance of lot release criteria are to
ensure the potency, purity, and identity of the product, and
with this in mnd, Genzyne has devel oped a nunber of | ot
rel ease criteria to address these issues, and Dr. DuMulin
presented to you a slide in which there were a bunch of
yel I ow di anonds i ndicating at which point sterility was
bei ng tested.

[Slide.]
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The characterization of the final product in the
case of this novel therapy of cartilage cells has been an
interesting challenge for the conpany and for the FDA ali ke,
now at this current tinme being addressed by norphol ogi ca
assessnents, however, Genzyne has agreed to continue to
devel op nore objective identity assays which will offer
further characterization of the product.

[Slide.]

You have al so heard clinical material, clinica
information that has been gathered both in Sweden and in the
United States. The production of the product used in these
two instances have sone differences, that is, the nedia
additives used in the culture, the length of culture, and
whet her or not the cells have been cryopreserved.

However, conparisons have been provided to us
whi ch show the differentiation under nonadherent culture
condi tions which you have already heard is inportant for the
production of the particular type of collagen required by
hyaline cartilage and the cell yields seemto be
significantly the sane between the procedures used in Sweden
and those used in the United States.

Wth that, | would like to introduce Dr. R chard
Li zanbri, who will present you with the FDA analysis of the
clinical data.
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Thank you.

d i ni cal

DR LIZAMBR: As our electronic equipnment is
warmng up, we can start to see the first slides.

[Slide.]

Basically, today, | will be giving the BLA
clinical presentation and in ny introduction | wll have a
f ew background pieces of information to say, and then we
will very briefly reviewa few points fromthe sponsor's
effi cacy assessnent on the Swedi sh data that we heard
earlier this norning.

Then, we will go into nmuch nore detail regarding
the nedi cal reviewer efficacy assessnent and the safety
assessnent based on Swedi sh data. Then, there will be a
very short discussion of the historical controls, and this
wll be by Dr. Schwi eternman, and we will al so have sone very
brief comrents on the registry data and the proposed
clinical study.

[Slide.]

So, as | said, the first portion will be a review
of the sponsor's data, and | wanted to enphasize that in the
sponsor's data there are really two data sets. The origina
subm ssion was based on the Swedi sh patients, and that is

related to the fact, as you have heard, the product was
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devel oped i n Sweden.

In this data set, there were 153 patients and the
data were | ooked at retrospectively, and it was really an
open- | abel st udy.

Al the patients who had been treated with the
product from 1987 to May 1995 were included in this review,
so it was a rather conprehensive review of the experience.
the other part of the information is the U S registry data
whi ch was submtted as an amendnent to the BLA

There is sonme data on the six-nonth fol | ow up
whi ch we received sone initial portion of in Decenber, and
the 12-nmonth foll owup, which we received in January, and
then nore actually |ast week, so we won't have a conpl ete
di scussion of all the 12-nonth data.

[Slide.]

For the Swedi sh patients, we wanted to go over
what were the avail able data sources that we had to | ook at
these 153 patients. As you heard, and | want to explain in
somewhat nore detail, a questionnaire was sent to patients
who had achieved at |east 12 nonths after treatnent.

[Slide.]

The questionnaire, we will talk about a bit nore
in the next slide, but 82 patients have data avail able. For
the biopsy data, we will be looking at the 22 patients who
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has a series of biopsies, and we will be discussing. There
were sone additional biopsies, but we felt it was nore
necessary to concentrate on these patients because they were
consecutive seri es.

Finally, there was a retrospective case report
formthat had 153 patients.

[Slide.]

O these Swedish patients, as many of you in the
audi ence know, the first 23 were published in The New
Engl and Journal, their experience was published. O these
153 patients, 11 had a second procedure done.

| wanted to just spend a nonment and nention that
the sponsor did reviewit with the second procedure, as well
as the first. W elected to elimnate the second procedure
fromconsideration mainly related to the fact that we felt
if there were any individual characteristics of a patient
that woul d predict that patient's outcone, the outconme m ght
not really be independent fromtheir first assessment, so
therefore, to get a nore pure data set, we just |ooked at
the first outconmes, and we will have sone further discussion
on that.

Finally, it is inportant to renenber that nany of
the patients has concurrent procedures, and these procedures
are inportant because they could potentially confound the
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anal ysis, and one of the ways that the sponsor and we only
attenpted to nodify the assessnent would be to create
different subgroups by procedure type, and we will also
discuss that inalittle nore detail

[Slide.]

Here is a slide, however, with sonme of the
procedure groups as defined by the sponsor. | won't spend a
lot of time on that, but I do want to nention that there
were a total of 153, and the sponsor defined the fenoral
condyl e patients as 74.

You can see that there was anot her group
specifically cut out for the people who had anteri or
cruci ate |liganent repair and sonme other groups as well.

[Slide.]

The questionnaire that was sent to these patients
represents the follow ng types of questions. The patients
were assessed by knee function by a question. They were
assessed by the effect of surgery by a question. The
Lyshol m scal e, you have al ready heard about, and some of the
ot her scal es.

[Slide.]

The data were collected as follows. Patients with
greater than one year followup were sent a questionnaire.

A total of 124 questionnaires were sent. The first
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questionnaire was sent to a group of 62 patients who had
achi eved greater than one-year followup at the tine of
mai | i ng, and 59 responded.

Sonetine |later a second group of questionnaires
that were slightly different were went to an additional 62
patients, which were different patients, and 39 responses
were obtained. This probably relates to not receiving all
the responses by the closing date of wanting to submt the
appl i cation.

O these responses, there were 98 total responses,
t he sponsor entered 82 into their database and anal yzed
these. W did request information on these other 16
patients. At this tine, it has not been available to us for
revi ew.

[Slide.]

Looki ng very briefly at one of the questions, the
knee conpared to before surgery by the patient's response.
Just to tal k about the content of this slide for a second,
notice this is first surgeries only.

The sponsor analyzed, as | said, first and second
surgeries. Because we received the data in an electronic
formwe were able to abstract out only the first surgeries,
and | amshowing this slide mainly so that you can renenber
sonme of these nunbers when we cone to the nedical reviewer
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i ndependent assessnents, and conpare them

You can see here there were a total of 72 patients
for the first surgeries who answered this question. You can
see, looking nore inportantly at the fenoral condyl e group
al one, we can see that the answer of the question was
inmproved in the 70th percent range, in these admttedly
smal |l er nunbers, 23 out of 31, that is probably the nunber
to remenber, but roughly in the 70 percent range, and the
total for all the groups was also in the 70 percent range.

[Slide.]

There was anot her question that was asked, what
was the effect of this procedure, inproved, uncertain, not
useful. Once again, notice 74 patients total out of this
153 data set actually had data available for this question.

Looking at the fenoral condyle group al one, again,
27 out of 34, and once again in the 70 percent range. | did
want to nention, for both of these questions, when we | ooked
at the first and second surgeries conbi ned, whi ch was what
the sponsor originally submtted, there was not really that
much difference. It was in the 70 percent range, just about
t he sane.

[Slide.]

To di scuss sone of the biopsy data, as | said,
core biopsies were obtained in 22 of the first 23 patients.
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V& anal yzed t hese bi opsi es i ndependently in sone detai
because we felt this was representati ve sonewhat of a
consecutive series. nly one of the patients had a m ssing
bi opsy of the first 32.

There were additional 6 patients who had a core
bi opsy, but we did not elect to anal yze themas carefully in
out cone conpared to clinical and functional outcomes, which
we will discuss |ater, because we were not really sure what
was the precise indication of biopsy, and that coul d have
affected the clinical and the arthroscopi c procedures that
were performed on these patients.

There were non-core biopsies that were obtained
incidently at followup arthroscopies for a variety of
reasons. There were many other tissue sanples, but nany of
themturned out not to be available at the later date of
fol |l ow up

[Slide.]

Finally, just to discuss the case report form it
is inportant to renmenber that many data poi nts were not
available in this retrospective case report from Numerous
par aneters, however, were surveyed and they were collected
by an i ndependent contractor.

At this point, | did want to enphasi ze, as you can
imagine fromthese data, that although it did give us a
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certain anmount of picture of what had been happening to
these patients, there did seemto be certain additional
pi eces of information that we wanted to know to better
under st and t he out cone when the product was used.

[Slide.]

For instance, we felt that we would |ike to know
addi tional data on the functional status of the baseline.
Because of the nethod which the sponsor used, using a
questionnaire, we really understood the outcone really at a
particular time point. W also, therefore, did not have
information on the 71 patients who hadn't submtted a
questionnaire for analysis.

In addition, we felt if we could understand the
history of the entire clinical course of a patient, we woul d
have a much clearer picture of the clinical response. In
addition, we wanted to get the full arthroscopy reports, so
we coul d have anot her separate type of independent
assessnent of the outcone to the procedure.

[Slide.]

In light of these desires for nore infornation, we
felt that we would be able to attain this by |ooking at the
original patient records. Prior to doing that, we defined
certain outcone nmeasures, and we defined these prospectively
before we | ooked at the data.
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One was a termwhi ch we consi dered functi onal
which is a very sinple explanation. This represents the
| eve of patient function and the patient's synptons, as
well. In addition, the arthroscopic neasures, which we
| abel ed obj ective as a shorthand nethod for tal ki ng about
this group, were related to actually | ooking at the
transpl ant and seei ng what the effect was over tine.

In addition, we defined certain anal yses that we
w Il be talking about in nore detail, and the follow ng
slides will go into that.

[Slide.]

G the 153 patients we reviewed all the records
that were available. These included the original physician
notes, the arthroscopy reports. These records were
translated into English. As | nentioned, nyself and one
ot her reviewer spent two and a half weeks in Swaeden naki ng
sure that we were able to see all the data. Basically, sone
of the data had to be translated on site because of Swedi sh
regul ati ons.

After we attained these pieces of data, then, we
began to construct an electronic data set, and we al so
entered into the data set our assessnents of the patient
outcones. nce these were available, then, we began to be
able to performa variety of analyses, and that wll be what
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we will be tal ki ng about next.

[Slide.]

Prior to going into that, though, I did want to
give a very brief discussion of the difference between the
types of analysis, techniques, and what the possible
out comes woul d be.

For instance, in patient 1105, the sponsor
assessed the patient as inproved based on the patient's
questionnaire, and the patient did, in fact, respond that
they were inproved. This was approxi mately at 12 nonths.
Oh the review of the entire data, however, the patient had
anot her maj or procedure at six nonths involving the fact
that the transplant site had been | oosened, and an abrasion
arthropl asty was done underneath the site of one-half to
two-thirds of the transpl ant.

So, at this point, we and the nedi cal reviewer
consider the patient a failure because of the second
pr ocedur e. At 12 nonths, perhaps related to the procedure,
the patient was sonewhat inproved as the questionnaire
i ndi cated, however, by 14 nonths the patient started havi ng
pain again, and eventually, the transplant at 20 to 24
nont hs roughly was renoved.

So, these are sone of the possible differences

that coul d come about between | ooking at an individual point

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



aj h

and seeing the entire clinical course.

Looki ng at our assessnent, then, of these records,
just as the sponsor did, we divided into procedure groups,
but ours are slightly different, and will discuss that, and
then we w |l discuss the outconme neasures.

[Slide.]

Just to enphasize our definition for fenora
condyle, the patients in the FC category received a fenoral
condyl e transplant only. Qher procedures, such as even
debridenent, let's say, of a separate lesion on the patella
wi thout transplant would get you in a different category, so
this was nore a pure category of people who just had fenoral
condyl e | esi ons.

[Slide.]

The patients having only patella would be in the
patell a category.

[Slide.]

| will go very briefly over this slide and go to
the next one, but we had 50 patients -- that was a little
qui cker than | expected -- but we will get the sane nunbers
this way. Down at the bottomthese are ny nunbers. So 50
patients were in the FC category by the nedical reviewer
group, so these categories go straight down here.

Al these nunbers right here, 50 out of 153. The
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sponsor got 74, as you recall, and just |ooking at the

di fferences, |ooking down this diagonal of |arger nunbers,
this is the line of identity. |If they called it fenora
condyle, and we called it fenoral condyle, it landed on this
line. For instance, patella versus patella.

S0, you can see in this quadrant, there were
really not nmuch differences, but in this quadrant, the
differences tended to be that the fenoral condyl e defined by
t he sponsor got spread out into a nunber. These patients
seened, on a nore careful assessnment of their history, to
have sone history of osteochondritis di ssecans.

These patients tended to have sone ot her
procedures involved. Many patients had debri denment of their
patella, but no transpl ant.

[Slide.]

| wanted to discuss, then, what were our outcone
neasures. (ne was the functional outcome, as | said, the
patient's overall ability to function with |evel of activity
and synptons. The other one was an objective outcone based
on arthroscopy, sonetines based on repeat surgery. Then, in
addition, histology, and finally a safety assessnent.

W al so had the consideration of what was the
appropriate length of followup to judge the outconme of the
patient. W wanted to be sure to distinguish any transient
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from dur abl e responses.

As you heard earlier, and you will hear nore from
Dr. Schwieternman |ater, there does seemto be sone response
to other types of therapies, so we wanted to make sure we
were following up patients at a sufficient tine point to
understand that this response was nore durabl e.

In addition, there was a fair degree of
rehabilitation involved in this, and so we didn't want to
have a tinme point that was too soon before the patient had
really had an opportunity to recover function.

[Slide.]

So, of the three types of assessnents that we did,
this is the first type, so |l want to wal k you through this.
VW were trying to ook at the functional outcone at two
years. So, the possible outcones that the patient would
have based on our review of the individual data were resuned
all activities. This is actually a fairly high |evel of
function, would involve, for instance, oftentinmes returning
to running or other high levels of function if the patient
did that at baseline, but it was based on the patient's
basel i ne.

Patients that were not able to resune their
conpl ete function, but had sone inprovenment were in this
category. Patients that did not have inprovenent were in
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this category, and sone of these patients were worse. The
sponsor had broken that out separately, but that is not the
way we chose to look at it.

W chose a wi ndow, then, of 22 to 28 nonths. If
patient had a followup visit during that tine period, then,
we have the patient an assessnent in this w ndow, and that
was a total of 51 patients.

For instance, even if a patient had a nuch | onger
followup tinme, but didn't hit this window, then, we |eft
them out of the assessnent because we wanted to capture a
relatively clear snapshot of this point in tine since these
patients had a very w de degree of followup tines.

[Slide.]

So the outcone of this was that | ooking down this
colum, then, you can see a total of 51 patients, as | said,
and in the group that resuned all activities, this was 14,
but | ooking at our subgroup now of just fenoral condyle, we
can see 2 out of 13 were able to resune all activities. An
addi tional 5 had sone inprovenent, 5 had no inprovenent, 1
was uneval uabl e or unknown based on the anmount of foll ow up
data avail abl e.

[Slide.]

The additional type of functional assessnent that

we did, we called No. 2, was based on the end of follow up.
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This was taking a | ook at any patient that had 18 nore
nmonths of followup. Renenber, this would vary w dely.

Sone woul d have 18 nonths naturally, sone were out to '94.
This is sonewhat farther than the sponsor's maxi num patient,
but this is because we did an i ndependent assessnent of data
at alater tinme point, and we actually saw patients as |ate
as a followup visit of Novenber 1996. There were 86
patients in this eval uation.

[Slide.]

The outcone of this, as you see again, 86
patients, and | ooking first at the fenoral condyle patients,
we see 7 out of 26 were able to resune all activities, an
addi tional 8 had sone inprovenent. |If we want to conpare
this -- which we will do later to some of the sponsor's
outcone -- we could probably think of this category as
pati ents who have shown sone inprovenent and col | apse these
categories and conpare it with the sponsor's nunbers of
i nprovenent which we will do later.

You can see that these were the nunbers that we
got for this group, which we felt was quite inportant, and
there are other groups, as well. You can see the
osteochondritis di ssecans seened to have patients that fit
in this category.

[Slide.]
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The final type of assessnent, the third type is
what we call the objective assessnent for want of a better
term W perhaps could have called it the arthroscopic
assessnent, but there were sone surgical assessnents, as
wel | .

This allowed the direct assessnment of the
structure. The types of patients again were the end of
followup, so they mrrored the types of patients fromthe
effi cacy assessnent too.

The types of outcones were one that we called
mcroscopic integrity. This didn't nean, however,
everything returned to perfection. COtentines the tissue
was somewhat softer than the nornmal tissue. But it did nean
that the defect was full and that it seemed that it was up
to the normal surface and ot her significant problens did not
seemto be present.

For maj or defects, these were nore severe, that
would likely be interfering with the action of the
transplant to replace. This mght be things |ike part of
the transpl ant being | oose or mssing, et cetera.

M nor defects woul d be between these, not a najor
problemw th the transplant, but other things that were
going on. As | said, this is 18 or nore nonths of follow up
on all these patients, 86 of them
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So we can see in the next slide what were the
out cones.

[Slide.]

There are 86. For the category of m croscopic
integrity, which represents, as | said, not perfection, but
filling of the defect and no other major problens or even
the relatively mnor problem we can see 2 in this fenora
condyl e category out of 26 attained this status.

Qut of the entire group, 4 out of 86. In
addi tion, we can see the ones, 13 out of fenoral condyle
group, 13 out of 26, 50 percent, who had m nor defects.
Wien we | ooked at these nunbers, we tried to think a bit of
what anal ysis would hel p us to understand better what was
goi ng on here.

Renmenber, here is an unknown category. Many
patients, especially later patients who were doing well, did
not have a followup arthroscopy. So, potentially, sonme of
these patients, had they had an arthroscopy, could have
entered these categories. So this is something where these
nunbers mght be slightly higher.

But in addition, one other phenonenon that we
found that was hel pful to explain what was going on, this is
t he phenonenon of hypertrophy, and for those people who are
expert in cartilage physiology, this does not represent the
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chondrocyte hypertrophy, but it represents one of three
things - either extra tissue on the graft or heaped-up edges
at the edges of the graft or just an additional anmount of
tissue throughout the knee.

This once again is at 18 nonths of foll ow up and
once agai n by the nedical review treatnment groups, and we
can see, looking again at these 86 patients, a total of 37
or in the 40 percent range had sone hypertrophy present, and
6 out of 26 in the fenoral condyl e al one group.

This was a phenonena that hel ped to expl ain why
not as many patients were in the mcroscopic integrity
category. The exact etiology and the ultinate outcone for
this hypertrophy, | think is still somewhat up in the air.

[Slide.]

In addition, we perforned an assessnent of the
clinical functional outconme versus the objective or
arthroscopic. So, here along the top we have the resuned
all activity, some inprovenent, et cetera, et cetera, and
here, down this side, these are the arthroscopic categories
and mcroscopic integrity.

So we can see | ooking right down this colum, the
percentages relate to the colum. So of the people with
resumng all activity, 4 out of the 25 or so were able to
have m croscopic integrity, an additional 12 had sone m nor
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defects, et cetera.

So we can see that there did seemto be sone
association here that if you resuned all activities, you did
tend to have nore of a chance to be in this category rather
than in the major defects category, whereas, the people with
no i nprovenent tended to be nore in this area.

[Slide.]

Ve perforned a nunber of other anal yses, but I
won't go through themall, but basically looking at this
data set of 18 nonths or nore, we did not find any
associ ation of difference in outcone by gender, no
associ ation of difference in outcone by age, by history of
meni scal surgery, by failure of previous procedure, by area
of the defect, or by the nunber of cells.

| amgoing to showthree slides now The first
two are sonewhat conplicated, and I will go through themto
hel p you out.

[Slide.]

This represents now an assessnent of outcone based
on cells per square centinmeter given, so that in this
anal ysis, which is sonewhat conplex -- and I wll try to
sinmplify it -- we did not really see an associ ati on between
the clinical outcone and the nunber of cells per unit area
gi ven.
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However, we did notice that this patient over here
was quite an outlier. This is a patient that received a
| arge nunber of cells in a small lesion, and so we took the
l'iberty of doing an analysis with renoving that patient
since that patient had a very influential outconme on the
entire anal ysis.

In that case, we did see sone association, which
is what this line shows, to the clinical outcone, and the
associ ation was that less cells tended to have a sonmewhat
better clinical outconme in this analysis. As | said, we did
have to renove that point to get this. Wthout renoving
that point -- this is actually a sonewhat different point
than the last slide -- but wthout renoving that, the
analysis didn't really show an associ ati on.

[Slide.]

This is a somewhat conplex slide, but | can
sinplify it. This is a Kaplan-Meier plot. W are |osing
the top of that, but these are the 95 percent confidence
intervals, and what it is talking about is what was the need
for a foll owup procedure of any type.

Most of these procedures were m nor ones, such as
a repeat arthroscopy, often to treat synptons of the
hypertrophy which were often related to crepitation or
catching, and approximately 17 nonths was the nedi an, so
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that after the procedure of transplantation, the patient was
usual |y com ng back at a certain point for arthroscopy.

VW elimnated fromthis anal ysis any arthroscopy
that was done sinply for diagnostic purposes as part of the
followup of patients. These were arthroscopies that were
perforned because the patient was having a conpl aint.
Naturally, any surgery that the patient had, such as
renmoving a transplant, would al so be included in here.

[Slide.]

Ve did want to conpare our assessnent of the
clinical functional outcone, the nedical reviewer versus the
sponsor by the questionnaires. This norning the sponsor
al so had sone other types of clinical assessnent based on
think the Britberg clinical assessnents.

Here is the collapsed table that | did prom se
you. This is the reviewer category of inproved where we
col | apsed resuned all activities and sone i nprovenent. You
woul d be addi ng down this colum, and the percentages woul d
refer to this col um.

So, 37 patients would be in the reviewer inproved
category, and the sponsor inproved category based on the
questi on how does your knee conpare to before surgery in the
questionnaire, would be inproved in these two.

So, here is where the agreenent was with reviewer
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i nproved and sponsor inproved. You can see 37. An
additional 7 agreed where the reviewer stated not inproved,
and we col | apsed the categories of the sponsor's analysis
for all the ones, no inprovenent, worse.

So, these are the patients that are different.
There were 4 patients here. O closer analysis, nany of
these differences were related to differences in the
technique. As | said, for patient 1105, that is one of
these 4 patients that the reviewer felt was not inproved,
that the sponsor had counted as i nproved.

This tabl e then does show sone associ ati on between
what the sponsor got with their technique of sending
qguestionnaires and what the nedical reviewer came up with an
anal ysi s on doi ng individual patient assessnent, and doi ng
t hese ot her anal yses that we di scussed.

[Slide.]

W are going to talk next about the histol ogy
data. | amgoing to have one nore slide before we hand over
to Dr. Poole, and he will give a descriptive analysis of the
hi stol ogy. Then, we w Il have a conparison of the sponsor
versus our consultant assessnent.

That slide actually mght be out of our
presentation now for purposes of tine, but we will have a
hi st ol ogi cal versus patient outcone assessnent.
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| did want to set the stage for Dr. Poole, that we
are really going to be concentrating on the core biopsy
series of the 22 of the first 23 patients. There were these
6 additional biopsies, but since they were at various
patients, decided to concentrate on this series, and there
Wer e some non-core biopsies which we won't discuss, but

perhaps if there are discussions, we could discuss them

| ater.
| will turn this over to Dr. Poole.
Hi st ol ogi cal
DR POOLE: Thank you, Dr. Lizanbri.
What | amgoing to do is first show you sone
exanpl es of the specinmens | looked at, and as | indicated in
ny report, | also |looked at themwi th Dr. Lizanbri present,

so that | could discuss ny findings and observations w th
himat the sanme tine. | felt this was very inportant. But
| was entirely responsible for comng up with the final
assessnent and naki ng ny determnations.

These slide are ny slides fromny collection,
nothing to do with the sponsor's speci nens.

[Side.]

Basically, we are looking at a normal articular
cartilage here stained with safranin Q but sonetines the

staining varies. Here it is not extending so intensely to
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the top of the section.

This is a 20-year-old nmale. This is fenora
condylar cartilage. This is healthy cartilage, intact
articular surface, sone increase in intensity of staining
for proteoglycan around the chondrocytes. The
characteristic organization of the chondrocytes that you can
see here. Then, we have subchondral burr down at the bottom
that I amnot show ng.

[Slide.]

This is a 69-year-old nale fromthe sane site.
There is evidence of very early fibrillation here, very
early indeed. It is very slight, and this is very
characteristic of people of this age. These speci nmens were
t aken at aut opsy.

You can see, by and large, there is clear evidence
of a hyaline cartilage, evidence perhaps of a little |ess
staining, but it is an intact tissue, maintaining nornal
hyal i ne organi zation, and | stress hyaline organi zati on.

[Slide.]

This is a specinmen. | amusing the nonencl ature
of the sponsor, and it is Side No. 18, and it is a patella
speci men froma 27-year-old fenal e.

| looked at a total of 25 specinmens. As Dr.

Li zanbri said, there were 22 in the series, and | | ooked at
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25, and there were 4 that | ooked nornmal. This is the
articular surface. This is part of another specinen.

As | indicate in ny report, the actual preparation
of the specinens in ny opinion was very poor. The staining
was extrenely variable. The nmounting left a lot to be
desired. There were quite a |lot of bubbles, and so on, in
many of the specinens, but there were usually severa
speci mens per slide, and | was able to | ook at them and |
have satisfied nyself that | could see themclearly, but the
staining was really quite inferior quality.

However, you can see an intact articular surface,
a very nice hyaline cartilage. | sawthat in 4 out of 25
specinmens. | would grade that as a G ade zero. $So there
are 4 specinens, and I will show you ny report as an
overhead in a noment that all menbers of the panel and the
sponsor shoul d have.

[Side.]

This is Slide No. 1. Now, this is a patella from
a 27-year-old female. It is 12 nonths. The previ ous one
was at 17 nonths. This is at 12 nonths. Wat we are
| ooking at here is very nmuch a fibrous tissue. This is not
a hyaline cartilage. Based upon a |ot of other work that
peopl e have done, we woul d expect there to be very little
abnormal contents of Type Il collagen, if it is present,
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probably a lot of Type | collagen, but we just don't know.

There is sone staining here, but to be quite
honest, | wouldn't rely upon the staining because it was so
vari abl e and different dyes were used, and not the dyes that
| would recoomend. | would strongly recommend the staining
procedure, as | indicate in ny report, of Dr. Rosenberg's,
safranin O and fast green. That is the staining procedure
that we used in our specinens that | identified this
nor ni ng.

So this is a very fibrous tissue, and | graded it
as Gade V, and | will discuss ny grading in a nonent.

[Slide.]

This is another patella specinmen. | am show ng
these purely as exanples of different types of tissue, for
no other reason. This is a 27-year-old fermale at 12 nont hs,
fibrocartilage. It is also Slide 1. So within a given
speci men, there could be differences, both fibrous tissue or
fibrocartilage, or we could have hyaline cartil age and
fibrocartilage, or hyaline cartilage and fibrous tissue. So
| am show ng these purely as exanpl es of the tissue
classification. This is a G ade V specinen, as | said.

So we are looking at the fibrocartilage, and you
can see the lacunae quite well defined. You never see this

in fibrous tissue. You can see a very collagenous matri x,
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sonet hing again that we nornally never see in a hyaline
cartilage even if it is degenerate and has lost its
pr ot eogl ycan.

VW don't see this classic appearance of the matrix
that other speakers identified this norning. So this is a
fibrocartilage as opposed to the previous slide, which is
fibrous tissue.

[Slide.]

Here we have agai n one specinen, two slides. This
is fenoral condylar tissue and it is froma 26-year-old
male, and this is after three years. Wat we are | ooking at
here is the articular surface as best as one coul d recogni ze
it. COten, in these specinmens, it was difficult to identify
clearly recogni zabl e articul ar surface, which was a concern,
because as | pointed out this norning, the presence of the
articular surface and what is happening to it is very, very
inmportant, at |east in ny opinion.

VW can see evidence of vertical fissuring,
splitting, degenerative tissue.

[Slide.]

V& are going to go deeper now, and the subchondr al
bone is down at the bottomhere. W can see evidence of a
nore hyaline cartilage as opposed to a nore fibrous or
sem-fibrous cartilage up here. This is nore hyaline down
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her e.

| think there are about three specinens | was able

to |l ook at where they included a snall part of the
subchondral bone, and in every case there was very good
integration w th subchondral bone which was good to see.
This is after three years, and we will |ook at the next
speci nmen.

[Slide.]

This is Slide No. 5. The last one was Side
T1171. This is Side No. 5. This was in a situation where
the fenoral condylar cartilage was sanpled in a 40-year-old
mal e at 22 nonths, and that is what you |l ook at here. This
evi dence suggests that this may wel |l be a persistent
articul ar surface.

There is sone cloning of chondrocytes here. The
stai ning woul d suggest that it is very deficient in
prot eogl ycan, but again in fairness, because the overal
staining process was so inferior, | wouldn't attach any
significance to the staining with respect to proteoglycan
content. That is something that really has to be addressed
in future studies.

But there is evidence of a hyaline tissue, of
cl oni ng and degeneration as one can see here.

[Slide.]
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Let's look at that six years later, and this is an
exanple. This is six years later, the sanme specinmen. A
Gade V, | graded it, and you can see clearly a very
degenerative process, splitting. | sawthis frequently.
Wierever | saw hyaline cartilage of the articular surface, |
saw this early, clear fibrillation, very much |ike what we
woul d see in osteoarthritis, and | saw evi dence of cl oning
frequently associated with the splitting. The previous
slide al so showed evi dence of cloning.

[Slide.]

This is a specinen six years later, so if the
sponsor proposes that what we are looking at is part of a
repair process, and we see nore degeneration on the
followup as do, or we see equal degeneration on the
followup, it is hard to inmagine that this is a repair
process if the degeneration is naintained or increases.

I n several specinens we had the opportunity to
| ook at foll owup cases, and the degenerati on was as
pronounced, by and large, if not nore pronounced. So this
is six years after that previous specinmen, and we do, in
fact, see evidence of nore clearly defined hyaline
cartilage. Again, | have concerns about the technique, and
| think clearly this issue has to be addressed very
careful l'y.
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[Slide.]

This is T1471. This is an 18-year-old nal e,
fenoral condylar sanple. This is after four years, and this
i s subchondral bone down here, and it is Gade M. It is
very degenerate as you can see.

[Slide.]

In this case, adjacent cartilage or nei ghboring
cartilage was al so sanpled, and this was done in a coupl e of
cases.

[Slide.]

This is what the neighboring cartil age | ooked
like. This is subchondral bone, nore of a fibrocartil age,
clearly extrenely degenerate. There were two cases where
there was nei ghboring cartil age outside the defect.

The concern, therefore, that is raised hereis, is
t hi s degenerate process a consequence of the initial defect,
is it a consequence of the nmanagenent of the defect, or is
it a consequence of a conbination of the two, because the
normal cartilage surroundi ng the defect, as you can see, and
| sawit in two specimens out of two which we were provided
with, it was far fromnormal. It is extrenely degenerate,
characteristic of what we would see in a very degenerative
pr ocess.

The other point | would like to nake before |
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switch to the overheads is in no case were there any

speci nens where | was able to assess the integration of the
new cartilage with that already present. So it is

i npossi bl e to address the fundanental issue of whether or
not there was biological integration of this new
cartilaginous tissue with existing cartil age.

There were no biopsies presented to me to enabl e
me to address that issue, but wherever there were biopsies
goi ng into subchondral bone, there were three, there was
integration w th subchondral bone, but we know nothi ng about
whether there is integration wth the cartilage, and that is
really critical, a critical issue.

| amnow going to switch to the overhead.

[ Over head. ]

This is the grading systemthat | use, and |
stress that we have far froma perfect grading system but
this is an arbitrary gradi ng system because we had to come
up with at | east sonme semquantitati ve assessnent of what we
are | ooking at.

This is in all the reports. Wat | did do was to
revise it on February the 15th, because | hadn't included a
consideration of fibrillation fromthe surface to the
m d-zone, and fibrillation, the splitting fromthe surface
to the deep zone, and | added this in. It didn't affect the
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initial scores, it changed a couple of the foll ow ups.

| address the articular surface cellularity,
splitting in the md- and deep zones, presence of hyaline or
fibrous cartilage or fibrocartilage for thickness. If it
was 50-50, 50 percent fibers, 50 percent hyaline, | scored
that appropriately, and | give indications here of nmaxi num
possible scores of 6 if it hyaline, very degenerate, or 8 if
it is fibrous, large acellular, very degenerate, conpared to
nmore healthy cartilage where there is very limted
fibrillation, if any, and where the maxi numscore woul d be
1.

[ Over head. ]

Using that scoring system and | deliberately
didn't use the Manken [phonetic] system because that has
been devised for studies of osteoarthritis, and | don't want
to see any bias here, so | cane up with ny own separate
system Again, | stress it is an arbitrary system but it
gi ves us sonething to work with.

Basically, these are the classifications. As |
said, | looked at 25 specinens. In addition to the 22 in
the series, | looked at 3 nore, and these are the ones with
the normal scores. There were 4 that | ooked |ike nornal
hyaline articul ar cartil age.

The majority, as you can see, were in the region
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between 3 and 6. There was one at 8 that fell into the
maxi mum degener ati on cat egory.

So, | ooking at these specinens, | observed
cartilage that |ooked in the majority of cases far from
nor nal .

[ Over head. ]

| will just nmention a couple of points. | alluded
to it a nonent ago. Were specinmens were exam ned from
normal cartilage of the sanme condyl e, degeneration was
pronounced simlar to, if not greater than, that seen in the
inplanted site. So | have concerns about why this
nei ghboring cartilage is so degenerate, and this is
sonething that we need to address. As | said, | have
concerns although | feel that they didn't affect ny
assessnent as | perforned it, but ny assessnent coul d have
been far inproved had the histol ogi cal techniques been of a
hi gher standard.

So, basically, | think that concludes ny summary
statenent with respect to ny review of the specinens. | did
it inwhat | consider to be a constructive and critical
fashi on based upon ny experience as a cartilage watcher.

Thank you.

[Slide.]

DR LIZAMBR: This is a slide fromthe sponsor's
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briefing packet. It mght have been actual ly slight
different this norning, and the sponsor will have to let us
know | think there is an additional patient here, perhaps
this patient was 6 here, but they used now the clinical
ratings fromBritberg, and these are not the ratings from

t he questi onnaire.

These were fromDr. Garlick, their consultant, did
the patient have hyaline-like cartilage at all or
fibrocartilage, so they had seen that in their analysis, 14
patients had sone hyaline-like cartilage, and 12 of those
had entered the excellent to good category fromDr.
Britberg's assessnent. As | said, it was not really based
on the questionnaires that they had used.

[Slide.]

Usi ng, however, Dr. Poole's histology, we used his
descriptions and we abstracted fromhimdid the patient have
hyaline cartilage, mxed hyaline and fibro, or just
fibrocartilage, and then the clinical outcones.

Basically, one inportant way is to kind of | ook
first right across here. These percentages refer to up and
down, but actually the other interesting percentages would
be this way, which we will kind of work out as we go.

If the patient had hyaline cartilage, two of these
patients had entered this category. Three had entered this
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category and three had entered this category. This is a
total of eight patients, so this is probably a little over
30 percent roughly.

[Slide.]

Com ng down this way, if they had just
fibrocartilage, you can see that this is fairly simlar in
the outcones, in other words, that the patient who had j ust
fibrocartilage resuned all activities -- and | have to enter
this one proviso fromour statistician, renmenber these are
extrenely small nunbers, so perhaps we shouldn't | ook at the
percentages at all -- but if we just ook at the nunbers and
get an idea, and renenber one last thing, that it is very
uncommon to get biopsy slides of any kind in any way, so
this is a unique resource to | ook at regardl ess.

So we have 2, 2, and 3 with the fibrocartil age, 2,
3, and 2 with the hyaline cartilage, and about the same wth
the mxed. | think one other thing, if we wanted to conpare
it to the sponsor's, let me go back just briefly because
this is such an inportant point.

Renmenber, this was the sponsor. They had a
hyal i ne-1i ke versus fibrocartilage, so if you | ook at these
nunbers, instead of having a different slide, if you just
kind of conbine these nunbers, so if we add these two, so
it's 4, 5 and 5 conpared to 2, 2, and 3, so any hyaline
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cartilage when we add these 2, plus conparing it to
conpletely fibrocartilage, we really see fromthis anal ysis
that there doesn't really seemto be an associ ati on between
the clinical outcone as neasured by resuned all activity,
sone i nprovenent, or no inprovenent by the nedical reviewer
and the histol ogi cal outcone.

However, in the next slide we show sonet hi ng that
the sponsor didn't really tal k about.

[Slide.]

Looki ng at the nedi cal reviewer arthroscopy
out cone and conparing this to the histol ogy, once again --
remenber the category of mcroscopic integrity versus m nor
defects and najor defects, once again let's | ook at these
nunbers right across the row, and forget these percentages
because they represent the colum, but we could just nake
our percentage as we go if our statistician would allow us,
| ooking at the patients with hyaline cartilage al one, we can
see 2 had mcroscopic integrity, 5 had mnor defects, and
none had naj or defects.

Wth the mxed picture -- well, let's |ook at the
fibrocartilage first because that is the biggest contrast.
None had achi eved the category of mcroscopic integrity, and
the patients were in these two categories.

G the mxed picture, the mxed were actual ly
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sonewhat shifted toward this way as well. So we did see
that -- we can't really say it is an associati on because the
nunbers are so low -- but we did see that the patients with
the histology as abstracted fromDr. Poole's report, did
seemto indicate that you were nore in these categories when
you had the histol ogi cal outcone of hyaline cartil age, and
you were nore in these categories with the fibrocartil age,
but renenber once again the nunbers are quite small.

[Slide.]

Goi ng now to adverse events, this is an
i ndependent assessnment not related to anything that the
sponsor has done, but as | reviewed the 153 patients, |
noted any adverse reaction that | thought was sonethi ng that
shoul d be noted, and of that, 34 of the 153, and in the 20
percent category, did have at |east one side effect.

Before | go to the next slide which distinguishes
some of them | want to nmention, however, that we did not
use the hypertrophy in this category because we di scussed
that separately.

[Slide.]

VW can see that the side effects, such as
adhesi ons, superficial wound infections, were of the nature
that one mght expect froman open procedure of this type,
so it was not really sonmething that was beyond things that
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you mght expect with the type of procedure that the patient
had.

Junpi ng ahead very briefly for a second, the U S
regi stry data seened to bear out these types of adverse
reactions.

[Slide.]

Just to summarize, then, what we have seen in the
Swedi sh patient data. The sponsor had reported on their
questionnaire sonmething slightly over 70 percent of the
patients had i nproved by questionnaire. The sponsor
associ ated the patient inprovenent with the presence of
hyaline cartilage in the slide which we just saw and whi ch
t he sponsor presented earlier.

The nedi cal reviewer did a conpletely independent
assessnent based on the original Swedish data, and we
confirmed that there was a high incidence of functional
i nprovenent consistent with what the sponsor said by
different analysis technique, but we did not see an
associ ati on between the functional inprovenent and the
presence of hyaline cartil age.

In addition, we did want to note that many
pati ents has this phenonenon of hypertrophy, and finally,
that the adverse event profile seened to be within the range

that one mght expect for a procedure of this type.
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[Slide.]

Finally, one point that can't really be mssed is
that in the submssion, there was a | arge degree of m ssing
data, the followup of the patients was quite variable, the
nunber of biopsies available were relatively few for
anal ysi s techni que, the slides thensel ves were sonewhat
poorly prepared, as Dr. Poole has said, and we had no rea
control group to help us fully interpret the data.

So the next step of the presentation will be Dr.
Schwi eterman, who will go into sone of the clinica
literature and will then di scuss sone aspects of the
regi stry and the proposed clinical trial

Hi storical Contro

DR SCHWETERVAN (Good afternoon.

[Slide.]

| amgoing to go very briefly over this body of
data, nostly because we have heard this before, but
secondly, we are very anxious to hear the commttee's
opi nion about the nmatters that we are about to di scuss here
including the utility of registry data, the proposed tria
design, and so forth. So forgive ne if | go fast, | am
going to try to get the essence of it, so we can get to the
neat of the discussion this afternoon.

[Slide.]
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The purpose of the literature review here is to
really help the coomttee discuss both the safety and
efficacy of Carticel and the proposed clinical trial design.
| viewit actually as a conplinent to the coomttee' s expert
opi nion given that the sponsor submtted a single-arm
open- | abel study, and as R ck just nentioned, there was no
hi storical control group defined.

They did submt a wi de body of literature,
however, which I wll try to briefly sumrarize here. This
brief literature review obviously is not exhaustive, and we
hope to at | east conpl enent your opinion by presenting it
and stinmulate discussion in this regard.

Finally, | just want to enphasize what Dr. S ege
mentioned. It is appropriate to consider historical
controls for some MAS cell therapies, as outlined in the NMAS
cell policy document.

[Slide.]

There are a nunber of difficulties with the
l[iterature review. As has been nentioned, there is few
control studies, no consensus on optinal study design,
different patient popul ations, clinical outcomes, outcone
measures, followup durations make review of this literature
extrenely difficult, and | think the sponsor has done a
diligent job in |l ooking through it.

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



aj h

VW have | ooked through it ourselves and trying to
gl ean what we can fromthis data, but it is just very
difficult. Drect conparisons are problenatic, so we wl
go study by study.

[Slide.]

This is just the overview of what | amgoing to
talk about. | amgoing to start off with the concl usi ons
and then supply the literature beyond that just to show you
where | am goi ng.

The out cones for periosteum and perichondral
grafts, the outconmes for subchondral drilling and abrasi on,
the outcones for debridenent and | avage, | wll speak to
quickly. Then, | amgoing to give a brief sumary of this,
discuss in a couple of slides the U S registry data, and
then comrent very briefly on the proposed clinical trials,
SO we can get to the discussion.

[Slide.]

The general conclusions are these. There are nany
treatnent nodalities that exist. Mny of these provide
short-termbenefits as many peopl e have alluded to. Sone
may provide for |onger termbenefits.

There is few data on the durability of the repair
tissue, there is few data on the nature of the repair
tissue, and biopsy that are avail able, many report
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fibrocartilage, although it has to be said that there is
sonme nention of hyaline cartilage including some Finnish
data and including sonme other articles.

[Slide.]

Peri ost eum and perichondral flaps will be the
first topic. Hoikka, in 1990, studied 15 patients with
osteocartilagi nous grafts. The sponsor commented on this in
the briefing packet. He reported extrenely good results in
all cases. There were no biopsies initially.

| amsorry, | amgoing too fast. Let nme go back

[Slide.]

R nal di studied 15 patients, and he is the guy
that reported extrenely good results in all cases, but there
were no bi opsi es.

[Slide.]

MDernott studied 100 patients with a variety of
defects including patients with acute knee traunma; 75
percent of the patients at an average of two-year follow up
did well. He did study 24 graft failures, found fissuring,
loss of matrix staining and chondrocyte cl unpi ng.

[Slide.]

Finally, Homm nga, as has been alluded to earlier,
studied patients with perichondral strips attached by fibrin
glue. E ghteen patients out of the 25 that he studied with
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chondral |esions were free of synptons by one year. He did
do three biopsies, found mcroscopically that there was a
solid core of bone attached to the thick cartilage, and you
can read up there what the mcroscopi c data showed.

| want to point out that the predom nant tissue
was cartilage in all these biopsies.

[Slide.]

Second, abrasion arthroplasty and subchondr al
drilling.

[Slide.]

Johnson, as you have already heard, studied 104
patients with osteoarthritis, a different indication.
the 95 patients he treated, 74 were better at two-year
mni mum fol |l owup, 15 worse, 7 the sane, 3 didn't answer the
guestionnaire.

He did biopsy at |east 8 patients, showed
fibrocartilage in nost of them One patient, however, did
show sone Type Il collagen indicative of hyaline cartil age.

[Slide.]

Fri edman studi ed abrasi on and debridenent in 73
patients with osteoarthritis. These patients had G ade IV
| esi ons, 60 percent showed inprovenent at 12-nonth
fol l owup, 34 percent were unchanged, and 6 percent were
Wor se.
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[Slide.]

Dzi oba in 1988 reported a procedure invol ving
drilling and debridenent, that in the 65 cartil age knee
| esions he studied, following the patients for two years, 69
percent had good outconmes. He followed 42 of these patients
for four years and found that they had sustai ned benefit.

Biopsy, it was a little equivocal and difficult to
interpret the paper, but there was sone indication that high
concentrations of proteoglycans indicative of hyaline
cartilage as stained by toluidine blue were evident.

[Slide.]

Next is debridenent.

[Slide.]

Sprague treated 63 patients up to 21 nont hs of
followup with a nean foll owup of 13.6 nonths; 74 percent
had good results, 10 percent had fair results, and 16 did
poorly.

[Slide.]

Baungartner studied 44 patients. As has been
mentioned, 50 percent of the patients had good results after
an average of 33-nmonth followup, others had | esser
benefits.

[Slide.]

Finally, lavage. Burman, in 1935, descri bed
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benefits of knee | avage. W& have heard today that there are
transient benefits that can last for many nonths. Usually,

t hough, there is no durable clinical outcones associ ated
with this.

[Slide.]

So, in sumary, as | have said already, short-term
benefits Il ess than or equal to 12 nonths are comonly
associ ated with many therapi es, and i ndeed sone | onger term
benefits are al so reported, but |ess commonly.

[Slide.]

Let me speak briefly about the 12-nonth registry
data. As | said earlier, we are very interested in the
committee's opinion regarding this.

The sponsor has shown somne inpressive results on
patient inprovenent, as you have heard, and in our brief
review we have only recently received the data. W seemto

confirmthose in the summary form

There are significant advantages -- although we
still have to do a fornal line listing review of those
patients -- there are significant advantages to havi ng

registry data, as the sponsor has al so tal ked about, two of
which | have listed here. You devel op prospectively
questionnaires, and patients are assessed both before and
after treatnent, a significant advantage.
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There are sone limtations, however, that | wanted
to point out. Sone of these are simlar to those in the
Swedi sh data set. In this particular case, those few
patients that have been treated and found that concurrent
t herapi es can exist, and then there is obviously other
limtations at this point in tine anyway that durable
responses are not measured, and while we don't require
durabl e responses for the MAS cell policy docunent, given
that short-termclinical endpoints can be used, certainly
dur abl e responses could hel p assess the overall safety and
efficacy of Carticel given that it is nmeant for
repl eni shment of nornal tissue.

In addition to this, there is no arthroscopy dat a,
no histology data in the U S registry.

[Slide.]

So given the limtations |listed, and despite the
results the sponsor has given us, data interpretation in our
eyes is sonewhat difficult, and its overall relevance to
determning the safety and efficacy of the sponsor's product
is debatable, and actually | hope we have nore of that
di scussion | ater.

[Slide.]

| have two final slides on the proposed clinica
trial. | amnot going to go over this except to say that
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t he sponsor has been tal king with us over several nonths
about a 300-patient study involving at |east three arns, one
involving their procedure versus abrasion and mcrofracture,
and they intend to study these patients for |ong durations
with 36-nonth fol |l ow ups, and so forth.

[Slide.]

Let me point out the issues, though, that | think
will need to be addressed by this coomttee, two najor
issues in particular. The sponsor has not proposed
random zed studi es, and they have gi ven you sone of their
reasons for that, but we believe this is sonething that
certainly nerits discussion

The issue of control arns is sonmething that we
have di scussed at length with them and we woul d be very
interested in what the commttee has to say about how this
trial or atrial mght be designed.

[Slide.]

Finally, | have listed four mnor issues here, but
| don't think that they should be conpletely ignored - the
hi gh dropout lost-to-followup rate that is anticipated
coul d problematic, optimal critical endpoints perhaps need
to be defined, the patient popul ation, who shoul d be
studi ed, should there be treatnment failures, and so forth,
and finally, this has actually been corrected. There is no
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variabl e rehabilitation programas | understand it today,
everybody is going to get the sanme rehab.

That concl udes our presentation and | think we
will go to the questions and di scussi on next.

Thanks.

DR HANLEY: Thank you.

Comm ttee Di scussion

DR HANLEY: W are now ready for coomttee
di scussion. This is a chance for nenbers of the coonmttee
to ask questions of the sponsor and their presentation, ask
questions of the FDA presenters, information that they
pr esent ed.

Ve will have adequate tine | believe for
rebuttals, if you will, to answers and issues that have been
brought up by all parties. W wll save an adequate anount
of time at the end to address questions that the FDA is
proposing to the conmmttee.

The floor is now open for discussion. W would
like to have questions for the sponsor initially, and then
we w |l nove on the FDA

Dr. G eenwal d.

DR GREENVALD. | wonder if one of the sponsors
could cone to the podi um

| find this a little anbiguous and I wonder if the
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sponsor can clear this up for ne. | wonder if the sponsor
could really differentiate their role in the 153 patient
Swedi sh study by conparison to the 12 nonth, which was
described by Dr. Mbsci cki

| wonder if that was part of the GIR research
protocol, was it eventually enbraced by it, and along with
that, | wonder if the question could be answered how t hen
did the two studies differ.

DR MXBA CKI: R chard Mscicki, Genzyne
Cor por at i on.

The 153 patients that are described in the BLA as
| mentioned before, were actually part of an internal review
and due diligence effort by the conpany early on as we began
to look. W wi shed to conduct our own i ndependent
assessnent aside fromDr. Peterson's own data and review to
assure that there is a reasonabl e i ndependent confirmation
of his results.

DR GREENVWALD:  So it was a historic conparison?

DR MXBOACKI: Again, | will say the way we
approached this, we asked an i ndependent, and we assune
unbi ased, contractor to revi ew consecutive charts, to | ook
at all of the patients that were in Sneden during a period
up to May of 1995, and we had designed a case record for

themto use, but we principally wanted to have an assurance
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of the safety of the procedure, and so that that effort
initially went to | ook at safety.

Now, agai n, because trying to do what the FDA had
done, to glean the clinical status anong these 153 patients
fromthe chart al one, we thought was probl emati c, because we
didn't know the patients as well as Dr. Peterson did.

So in order to do this in as objective nmanner as
we coul d, we then devised the questionnaire, which | think
Dr. Lizanbri described very well in terns of, you know, we
sent it out twice in order to gain as nany responses as we
could, and so that questionnaire was designed to use a
nunber of different nodalities including the Lyshol mscore
as a prinmary tool to try and assess how those patients were
at that particular cross-section of tine in terns of their
clinical status.

So that does differ fromDr. Peterson's own
approach, and | think it would perhaps be nore fair to allow
Dr. Peterson to speak to his own approach, but we felt that
our data would confirmthat these patients were doing wel
and simlar to how Dr. Peterson had described themusing his
own scal e.

| think that ends up being relatively confirnmed
with his nore recent analysis using Lyshol mscore.

DR GREENWALD:  So, in other words, you really
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carried out your own internal analysis, if you wll, of Dr.
Peterson's data, and it wasn't a GIR sponsored study, it was
just an assessnent of Dr. Peterson's investigation

DR MBACKI: That is correct, and it was
sponsored by GIR, we had comm ssioned that, and | mght say
that because it was done for our own internal purposes, we
used that data for the BLA because we understood that such
data woul d be appropriate and under the gui dance of
flexibility.

DR GREENVALD. Coul d you then descri be any
differences in the protocol, the procedure, that occurred
bet ween the 12-nonth study, which was conducted in the
United States, which is ongoing, and that study, any
features?

DR MXBACKI: Yes, and | think again, as has just
been di scussed to sone degree, the najor difference is the
prospective nature. Qur analysis, only the questionnaires
were prospective, and they only allowed us to do an
i mredi ate determnation at the tinme of the followup, and we
had to estimate baseline val ues.

DR GREENVWALD: | amtal king about the technica
carrying out of it, where was the biopsy taken from where
is the periosteal taken from what was the orientation of
t he periosteum

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



aj h

DR MBACKI: | see. You are tal king about the
hi st ol ogi ¢ dat a.

DR GREENVWALD:  Not the data. | amjust asking
you about the conduct of the experinent.

DR MBACKI: Al of our histologic information
conmes from bi opsies that were obtained by Dr. Peterson and
the group in Saeden. W do not have any biopsies that have
been submtted to you fromthe U S popul ati on.

DR GREENWALD:  You are mssing ny point.

DR MBACKI: | amsorry.

DR GREENVALD. Wat | amasking you is, was there
anything difficult in the surgical procedure, in the
t echni cal conduct .

DR Mosd KI . | see, | amsorry. No, there are
probably not major differences, although | think the data in
the 153 patients does, in fact, include an early |earning
experience by Dr. Peterson in which he was piloting this
study, in which | think he did have sonme early failures
whi ch col ors perhaps sone of the outcone.

MR SURCENCR M nane is Tim Surgenor from
Genzyne. The U S registry data is collected from surgeons
who are performng this procedure in the U S Those
surgeons were trained by the conpany in the procedure. Many
of those surgeons actually were trained in Sweden by Dr.
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Pet erson and then subsequently in an i ndependent training
program conducted in the U S., but the procedure is neant to
be as simlar as possible.

DR GREENVALD. As simlar as possible. That was
the question | asked you.

DR HANLEY: Alittle clarification, Dr.
Geenwald. | think we have to differentiate between a
retrospective review of cases whi ch have been done sonewhere
el se, a published manuscript which you may or may not refer
to a study, and a registry. W are dealing with a variety
of different bits of information here, none of which fall
into the traditional prospective study that we are used to
dealing with. W have to acknow edge that and deal with it
forthrightly and as best as we can.

Do you wish to address the U S. study?

DR GREENVALD. Essentially, you answered the
question. The surgical procedure and the conduct of the
procedures were essentially identical.

DR MXBACKI: That is correct.

DR GREENVALD. That was ny question to begin
with.

DR MXBACKI: | amsorry, | thought you were
tal ki ng about net hodol ogy of data collection.

DR GREENVALD. | have a question as regards the
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12-nmonth contenporary study that i s ongoing.

MR SURGENCR  Maybe we should refer to that as a
registry.

DR GREENVWALD: Aregistry, fine, let's refer to
it as a registry then.

M/ question along those lines is we didn't have
the benefit of seeing that data as part of our review but |
would like ask -- it was Dr. Mcheli -- he indicated when he
spoke that there were 30 reoperations and 2 retrievals, and
the question is was tissue retrieved at that tine?

DR MXBACK : No, unfortunately, we don't have
the tissue fromthose inplant renovals.

MR SURGENCR The 30 reoperations were not tissue
retrievals, if that is what you nean.

DR GREENVWALD:  But you went in, | assune when you
say you reoperated. Ws any attenpt nmade to assess the
quality of the repair? | nean, for instance --

DR MOBACKI: Unfortunately, whatever infornation
that m ght have been gl eaned by those orthopedi sts was not
put into any kind of categorized form and so we don't
really have any of that information in our own dat abase.

MR SURGENCR There are several surgeons here
t oday who nmay have done those procedures, but that woul d be
purely anecdotal observati ons.
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DR MXBACKI: That is correct.

DR GREENVMALD: It woul d have struck ne that that
woul d have been a | ogical request on the part of the
corporation to ask those surgeons, if they did go in and
reoperate or did retrieve or renove the two patellas, that
certainly tissue sanpl es woul d have been taken and an
assessnent of the quality of the articular cartilage, the
structure.

DR MBACKI: | think that is a good suggestion
for the future. W wll try and nmake all of our surgeons
aware, but the truth is nost of these things occur, and then
we hear about them afterwards when they are reported to us,
and then we diligently |list those as adverse events.

Sonme of these events involved Dr. Tom M nas, and
he is here and perhaps we can ask himto coment.

DR MNAS. | amTomMnas fromthe Bri gham and
VWnen' s Hospital.

In ny own series of 37 patients to date of
cartilage cell inplants, | had 14 conplications in 12
patients, and the conplications were related nostly to
hypertrophy of periosteal edges with synptonatic catching or
arthrofibrosis in the joint after arthrotony, and | had 1
patient with a DVT after tibial osteotony with cartil age
graft.
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I n those rel ooks, arthroscopic rel ooks, those 14
reoperations, the tissue that | basically took down was scar
tissue within the joint. Reassessing the chondral grafts at
that time revealed that there was a fill of the defect and
t he hardness of the tissue fill depended on the time after
the inplantation, so that a trend that | found was that
early on there was a very soft tissue fill with
incorporation to the surrounding cartil age edges of the
graft, and that the subchondral bone integration was not
evident until about six nonths afterwards when the graft
woul d still have a soft texture to the surface, much |ike
putty, you could indent it, but it no | onger woul d nove
al ong the subchondral bone, and a rescope at ni ne nonths
denonstrated that the tissue was hard and snooth as the
adj acent cartil age when probed with a nerve hook.

| had one of ny patient's four grafts del am nate,
and we retrieved that specinen at three nonths and anal yzed
it histologically.

What we found was that at the surface of the graft
or the periosteum it appeared to ne that the graft was a
conposite consisting of periosteumplus repair tissue that
was deep to it. The surface of it had very nmuch a fibrous
appear ance.

The deeper portions had evidence of a
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fibrocartilage type repair, and the deepest portion of the
graft, which was still adherent to the bone, had chondrocyte
with hyaline matrix, and we stained those for Type Il
col l agen, and as early as three nonths there was | arge
amounts of Type Il collagen, |large anmounts of safranin O
staining proteoglycans, and it appeared to ne that the graft
repair was fromdeep to superficial and that the periosteum
was part of the repair process.

So there was just the one entire graft that
delamnated that we could | ook at histologically. O the
repair tissues that had catching, of which there was six,
with periosteal hypertrophy, what the graft edge | ooked
like, it was promnent and hypertrophic, and overgrown to
t he adj acent surface.

In a few of those, | just got sharp arthroscopic
scissors and just snipped it flush, and took that tissue to
examne, and it basically just |ooked |ike a periosteal
fibrous |layer that had hypertrophied. There was very little
in the way of any cartilage repair at those junctions. The
synptons of the patients resolved with just trimmng the
graft flush with the surrounding cartil age.

So the only retrieval we had was the one conpl et e,
where part of it came off, and | just peeled the entire
graft off. The part that was not attached to the
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subchondral bone was essentially fibrous tissue, and the
portion that was well attached had good cartil age deep to
it, and the superficial portion appearing |ike just fibrous
peri ost eum

DR GREENVALD.  Thanks, Tom | have just one
final question that you could answer for ne, and it is a
curiosity of mne. | would like to know what is your
rationale for the orientati on of the canbium|ayer being now
faced towards -- if | have got it correctly -- facing
towards the subchondral plate. Can you kind of explain
that, please?

DR MNAS: Sure. The technique was initially
devised by Dr. Peterson, so the initial rationale was -- the
sane question | asked, because in the published experinental
wor k, the canbiumlayer was al ways facing up, and in ny
peri chondrial graft experience, the canbiumlayer was al ways
facing up and the regenerative cells were always fromt hat
| ayer, and they grewinto the joint -- so what it appears to
me, and | think Dr. Lyndahl can answer this question nore
eloquently -- is that | think there is a paracrine effect of
the canbium |l ayer of cells along with the chondrocytes, and
when we | ook at our retrieval, both human retrieval that |
just nmentioned, it appeared there was colonies of cells that

were up agai nst the undersurface of the periosteum but in
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the ani mal nodel that was done in the canine nodel, what we
found was that when we had the beta-gal -1abeled cells to the
under surface, we saw the nost growh was al ong the nargins,
t he base of the bone, as well as the underside of the
peri osteum so | know Dr. Lyndahl has done nore work to
evaluate what he feels is a paracrine effect of severa
interleukins and TG- beta fromthe periosteumto the cells.

That appeared to be the clinical situation from
the retrieval we | ooked at.

DR GREENVALD. Thank you

DR MXBACKI: My | nake one small comrent in
regard to your earlier question regarding why the conpany
al so doesn't have all of this information. W don't have
| RB approval or informed consent in order to get such
information at the present tinmne.

DR MNAS. In the study that | did at the
Bri gham we have an | RB approval for biopsies at tw years,
so when | speak with the patients, we are not doi ng any
bi opsi es earlier on, so that we do not jeopardize the
regenerating grafts as they are still soft.

One thing | noted when | was doing the
debridenents of the hypertrophic edges, if you put a
nmot ori zed suction device powered shaver, you really could

al most pull the whole graft right off, so that | think
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really trimmng it with sharp dissection in a protected
arthroscopy blade is crucial, and ny concern was to bi opsy
it at early tines | mght jeopardize the graft.

DR HANLEY: | think this is all getting at a
critical question, and that is that in the submssion and in
the discussion, the vast najority of the information
provided is fromSwneden. The information fromthe U S
registry is inconplete at best, many anecdotal comments,
experiences rel ayed.

The information presented today by Dr. Mcheli is
different fromwhat was submtted and a little nore
el aborate probably. W have no histol ogy, and we have an
issue for the coomttee here. | amnot sure we can resol ve
it inthis discussion, but I would |ike everyone to think
about this. W are dealing with the scientific part, if you
will, fromelsewhere, and the information that we
traditionally enploy here that isn't as good for the reasons
that we have all discussed, and it presents issues that may
or may not be resol vable for us.

DR MBACKI: My | comment for one second on
that. The U S registry data is different in that actually
it is nore rigorously collected, you know, that there is a
prospective assessnment, as well as periodic followup

assessnents on the patients.
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So to a very large degree when you | ook at a group
of patients out over one year, we have al nost conplete
records as far as a prospectively determ ned case record
formessentially and collection of that infornmation and
interpretation in a way that does allow us to do statistical
anal yses.

DR HANLEY: Aclarification, Dr. Siegel?

DR SIECEL: Yes. The Agency has consi derabl e
experience with foreign data. W do accept it and have, in
fact, an agreenent | signed yesterday in Tokyo is one called
ethnic factors and the acceptability of foreign data.

European data in particular has often been
utilized. The Agency relied heavily on the European dat a,
but I want to speak a bit about how we have used the U. S
data, in part because that was the bul k of the data
avail able up until rather recently, but also because of our
determnation that the six-nonth and now 12-nonth fol | ow up
on the U S data places a substantial limtation on the
ability to nake determ nati ons about outcones since as noted
by many of the speakers and sponsor and el sewhere. There
are a lot of things that one can do without giving cells,
even | avage and debri denent give outcomes that | ook pretty
good in that period of tinme, and it is the durability that
is the key.
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So the biopsy data and the durability data caused
us to look nore closely at the European data. Ve did | ook
at the U S data and conpare it to data -- although not
presented -- conpared it to data gathered in about the
one-year w ndow i n Sweden.

Now, the Swedi sh data were not prospectively
pl anned, to there weren't the same end points and there
weren't the sane tinme points, however, it is our general
assessnent given the limted ability to do that, but it is
our general assessnent and one of the things we did want to
check for was to see whether the U S., at least to the
extent it has been acquired so far, to nake sure that the
U S data was consistent with outconmes in the Swedi sh data,
and | think that we can say that is our finding.

DR HANLEY: Very good. Thank you.

Dr. Kuettner.

DR KUETTNER M nane is Kl aus Kuettner and | am
from Chi cago.

| don't want to pick up so much on the data, but
rather on the differences i n methodol ogi es between the
Swedi sh approach and the U S. approach.

The one is when you isolate the cells, the
chondrocytes, you interject there a phase of
cryopreservation, and for those of us who are working for
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decades w th chondrocytes, chondrocytes are very difficult
cells to handle, and so | wonder if you could give us any
conmments about the cryopreservation, the viability after the
cryopreservation. That is question one.

The second one is in the Swedi sh study, after the
chondrocytes have been isolated, they are cultured for
expansion in human serum Now it is fetal calf serum
Again, fetal calf serumis very different -- the way I
understand it at least in your protocol -- fetal calf serum
you can have different batches of fetal calf serum Sone of
the fetal calf serumis just fantastic for chondrocytes,
other fetal cal mserum batches are very poor for
chondrocytes, so you are introducing an additional variable
which, in ny eyes, is alittle difficult to overcone.

Finally, you are just tal king about a
nmor phol ogi cal identification of the differentiation, and I
would like to have a little better definition what is a
nor phol ogi cal identification of the differentiation as it is
in your protocols. | have three questions basically.

DR MPHERSON In terns of freezing, you are
right, Dr. Kuettner. The process we utilize doesn't
routinely involve freezing cells after primary expansion.
That was required mai nl y because of schedul ing issues and
i ssues related to rei nbursenent.
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Now, to evaluate the effects of freezing on
chondrocytes, we have done a nunber of evaluations. The
first istolook at cell viability, and cell viability
comng out of a freeze is very high, greater than 80
per cent .

The second poi nt was we have | ooked at the
capacity of a nunber of cells, a nunber of preparations or
strains for the capacity of these cells to redifferentiate
using soft agar as a nmeans to establish redifferentiation as
judged by Type |l expression, aggrecan expression, and so
forth, and we have validated in 24 different strains the
data which we have submtted to the FDA that these cells,
follow ng freezing, these strains have simlar capacity to
unfrozen cells in terns of their ability to redifferentiate.

VW have al so | ooked at nunber of doubling tines to
senescence as a neans to evaluate the effects on cel
functionality, if you will, and cell proliferation. W have
al so | ooked at proliferation rates. In our experience,
again with 24 different specinmens, we have not seen a
significant difference either in the rate or proliferation
or the average tinme to senescence fromthese cells.

These cells were derived frompatients ranging in
age, | believe, fromabout 15 through 54, so we have | ooked
at a broad range of specinmens or sanples in this validation,
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the data of which has, as | have said, been submtted to the
FDA.

Now, in terns of fetal bovine serum we did change
the fetal bovine serumprinmarily for comrercial feasibility
reasons. Trying to obtain autol ogous human serumin the way
that we produce these cells woul d have been extrenely
difficult.

Beyond that, we actually saw nore reproduci bl e
cell proliferation rates with cells cultured in fetal bovine
serumthan we did in autol ogous serumin gener al

The issue of variability of different fetal bovine
serumlots in terns of cell redifferentiation, we have
reported, and what we have seen is that if you eval uate cel
redifferentiation in a suspension culture system there is
variability in terns of tine to redifferentiation as a
function of different serumlots.

Recent experinents indicate that redifferentiation
is driven by a conbination of TGF beta and insulin-like
gromth factor, and in these different preparations of fetal
bovi ne serumthat we have used, it appears that variations
inthe level of free I1G-is responsible for these
variabilities in fetal bovine serum

But the point is fetal bovine serumin the
production process is used to stinulate proliferation on
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plastic. The issue of suspension culture effects is a
separate issue that is unrelated to the process.

Now, in terns of norphology, in the BLA subm ssion
we have presented infornmation that if you | ook at the
general norphol ogy of articular chondrocytes that have been
enzynmatically release fromarticular cartilage, you can see
sonme degree of variability in terns of the norphol ogy of
t hese cel |l s.

Most of the cells have what we call a typica
appearance. There are cells that are nore dendritic in
their norphol ogy. W have concerns that in the situation
where we have a dendritic norphol ogy, they coul d be atypical
cells, cells derived fromosteoarthritic kinds of
situations, and for that reason we have trained technicians
to understand and be able to identify or classify cells
whet her they are nore nornal -l ooki ng chondrocytes or cells
that would fall into what we call this atypical category.

It is as sinple as that. | nmean it is an issue of
seeing cells at tinmes in certain patients that | ook
atypical. Actually, over tine, the nunber of those cells
seemto dimnish. W do not know whether it is a
consequence of reduced proliferation rate sinply being
overgrown by the nore traditional kinds of chondrocytes, we
do not know W are working on that right now
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As you know, it is difficult to identify
dedi fferenti ated chondrocytes i mmunol ogically. W have
di scovered based on RNAse protection, that these cells do
continue to make snall amounts of aggrecan, which woul d be
uni que to chondrocytes, and we are currently trying to use
phage di splay anti body production technol ogi es to produce
specific antibodies that would allow us to identify
chondrocytes in a dedifferentiated state.

DR KUETTNER | would add a comment to what was
said this norning, that Type X collagen is a marker for
growh plate calcification. Type Xis a nmarker for
hypertrophy of chondrocytes. Type X has been shown by
several groups now as a nmarker for osteoarthritis, and not
necessarily for calcification, so that that was a little
msleading this norning. | amsorry to correct you there.

DR MPHERSON You are absolutely right. [If |
said that, | neant that it was a nmarker of chondrocyte
hyper t r ophy.

DR KUETTNER  Hypertrophy rather than
calcification

DR MPHERSON  You are correct. | was thinking
of it in the context of endochondral bone formati on and
chondr ocyte hypertrophy associated with that situation.

DR KUETTNER Just to follow up, when you take
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your dedifferentiated chondrocytes, which you have now
increased by a factor of x, whatever it is, and before you
reinplant themin the patient, do you in every case do a
testing if they are now capable of being redifferentiated to
chondrocytes, or is it just an assunption from past

experi ence?

The reason why | ask, because your agar systemis
very good, but may not be absol utely necessary because you
can just do these spot cultures of very high density, and
i mredi ately any cell which was originally a chondrocyte wll
go back in the formof a chondrocyte, and it is easier
systemto test this.

DR MPHERSON The answer to the question is no
we do not analyze the ability of every patient's cells to
redifferentiate before release. |In our experience, in
suspension culture, it takes a mninumof a week to see
redifferentiati on based on RNAse protections kinds of
anal ysis of gene transcription induction.

W use alginate for those kinds of experinents
because, as you know, it is very difficult to do RNA
isolations fromagar. |In our experience, it takes at |east
a week to get a strong signal that is indicative of
i nduction of Type Il coll agen.

It really is not feasible, we believe, for us to
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anal yze every patient for the capacity to redifferentiate.
What we have done is, as | have said, we have validated that
our process provides the opportunity for these cells, or
does not inpinge or handicap these cells' capacity to
redifferentiate.

VW have a reference strain that we use on a
regul ar basis to ensure that we are not maki ng unknown
changes to the system

DR KUETTNER M nmain concern was when | read it
and when | heard it today again, you are focusing on the
appearance of Type Il rather than the di sappearance of Type
I. That is, in ny eyes, the critical approach. You say
that the cells which have been dedifferentiated into a
fibroblast cell, and they are comng back up to be
redifferentiated, they shoul d cease to nmake Type |, and that
can be done by in-situ hybridization, and it is a very easy
and fast rmet hod.

DR MPHERSON Sir, we have | ooked at
down-regul ation of Type | collagen fromadult hunman
chondrocytes over tine, and in our experience, Type |
col  agen expression in suspension culture does not cease for
at least five weeks, four or five weeks, it is not
i nst ant aneous, just as up-regulation of Type Il is not
I nst ant aneous.
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So, it is atinme course of redifferentiation that
t akes several weeks to observe. Now, in the cultures that
we use on a regular basis with serumas a neans to stinmulate
redifferentiation, we do see this down-regul ati on of Type |
collagen. Interestingly, if you put the cells in defined
nmedi a and give themon TG- beta and |G, it takes much
| onger, as you mght predict, for the Type | to go down.

DR KUETTNER  Thank you.

DR HANLEY: Thank you. Dr. Auchincl oss.

DR AUCH NCLGSS: This is Dr. Hugh Auchi ncl oss
speaking. In ny view, the nost significant feature of the
FDA presentati on was the poor correlation between the
functional outconme and the presence of hyaline cartil age,
and | wondered if the people from Genzyne would like to
comment on Dr. Poole's data in general pathologically.

DR MPHERSON First of all, we would concede the
quality of the slides that were presented to the FDA were
not optimal. | think Dr. Pool e enphasized that five or six
tinmes. These were not our slides, they were the slides from
Dr. Lyndahl's lab. They were done in a | aboratory
environnent, a research | aboratory environnment, they were
not done professionally in a clinical |ab.

In terns of the differences in interpretation, we
conbi ned the speci nens that showed either |arge anounts or
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predomnantly hyaline cartilage with those that were
conpletely hyaline cartil age because we believe that this is
a unique picture of histological repair. You do not see
hyaline cartilage generally followng drilling or abrasion
or those kinds of procedures.

So we conbi ned the speci nens that were broken out
by Dr. Lizanbri which showed no correlation, and actually
conbi ned the specinens that were either conpletely hyaline
cartilage or predomnantly hyaline cartil age, because we
were asking the question is there a correl ati on between
uni que tissue histologically and clinical outcone, and we
bel i eve there is.

Now, | nust say that the report that we had from
Dr. Pool e dated January 21st spoke to the issue that he
mentioned in a very forceful way, and that was that patients
t here was subsequent followup on, there was evi dence of
degenerati on.

Now, in the original report that he had we were
puzzl ed by the fact that although his narrative indicated
that he believed degeneration was going on, his scoring
systemindicated that in Patient 1009, the score did not
change, it was a 4 and stayed a 4, Patient 1012 went froma
4 to a 3 several years later, despite the fact that the said
there was degeneration. Then, one of the patients, No.
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1011, was originally a 5 at original observation, and then
several years later was a 2. | think that Dr. Pool e nention
in the report that he believed that patient had i nproved.

(On February 21st, we had a conversation with Dr.
Li zanbri about this because we were puzzled by the fact that
the gradi ng score which, as Dr. Poole has nentioned, |ower
nunbers is a better score, did not correlate with his
narrative. Now we understand that on February 25th, the
scoring systemwas changed.

Unfortunately, we do not have a copy of that
revised report, so we did not understand what Dr. Pool e was
referring to here in terns of defibrillation and the
fracturing, and things like that. W are in an awkward
situation because we did not have the final report after it
has been revised foll owi ng our conversation with Dr.

Li zanbri .

DR POOLE: In response to that, | had a
consultation with Dr. Lizanbri follow ng on his consultation
with you with respect to the apparent inconsistency, and I
expressed the fact that the grading system as | said today,
is avery arbitrary gradi ng system

What | hadn't taken into account in the initia
report was the recognition and cl assification of
fibrillation split into the md and deep zones, so | added

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



that in, and the gradi ngs changed because that was a feature
of the followup in sone cases, that there was fibrillation
in md and deep zones, in the initial grading systemthat
wasn' t i ncl uded.

So | revised the report to take consideration of
t hat because that was obviously a factor that | shoul d have
initially considered, and therefore, | considered it in the
revision. | amsorry that you didn't get a copy of the
revision because it was submtted and it is a fair comrent.

DR MPHERSON Sir, there is one point that
per haps sonmeday you and | can tal k about, and that is, you
know, the orientation of these specinens, | think you
mentioned it is difficult to understand what the orientation
is, and | amnot sure that | conpletely agree or our people
conpletely agree with the conclusion that this is evidence
of fissuring or fracturing.

Because of the quality of the slides and the
anbi guities about orientation, | think that you and I could
have a conversation about this and perhaps understand where
each other is comng from That is one point.

The other point is | wuld only enphasize that no
one really has had the opportunity to study cartilage repair
in the way that we perhaps will in the future. So it is
difficult to ascertain, | think, the difference between
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repai r and degenerati on.

For exanple, in your notes you tal k about cloning,
and you are absolutely right, cell proliferationis a
hal | mark of degeneration. On the other hand, cel
proliferation could, in the reparative process, also be a
hal | mark of repair.

So it is looking at a 100 cc glass that has 50 cc
init, and it is difficult, with the absence of other
information, to know whether it is half full or half enpty.

DR POOLE: | agree with your comrents. | think
sone of the problens we face in assessnent related to
preparation of the material -- and we all agree that we need
toinprove it -- in ny assessnent of the cloning and the
changes that | sawin the cartilage, these were nmade in
rel ati onshi p to degenerative processes that we have had a
chance to look at in human articular cartil age.

You are absolutely correct, because this is really
the first tinme we have ever had a chance to | ook at these
processes and changes in human cartilage, so | relate to
what we can look at, and so | relate to things |ike
osteoarthritis and degeneration with aging, so | have to
relate to human changes because | think they are the nost
appropriate, but it is a fair comrent.

But when | look at it and when we do the
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foll owups, we need many nore foll ow ups, because these are
terribly inportant. Wen we don't see inprovenent on the
foll owup, that convinces everybody, then, | think we have
concerns about whether or not we are |ooking at an acti ve,
ongoi ng repair process if we don't see inprovenent on
followup. dearly, we need nany nore speci nmens.

DR MPHERSON Sir, may | ask you just one
question about your report? It is just a very brief
question. In your report, you spoke of a nunber of issues,
limtations of the data, this issue of degeneration, and in
the |l ast sentence you say, "The results are far from
perfect, but they do offer prom se for a new val uabl e
approach to managenent of joint injuries of this kind."

Sir, could you explain to ne what you nmeant by
t hat ?

DR HANLEY: Let's nove on with the panel's
questions. | think we are here to ask you, the sponsors,
about the informati on you presented, not the reverse.

Dr. Sl edge.

DR SLEDCGE: Thank you.

| think to some extent, sone of the confusion
conmes about because, at least in ny view, we are mssing a
point here, and that is the goal of this treatnent, as |
understand it, is to restore a functionally sufficient
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tissue. Wether it is hyaline or not is not really the
issue, and therefore, it is no surprise to ne that there is
so little correlation between the histol ogi cal appearance
and the functional scores.

Let me expand on that a little bit. Hyaline
cartilage nerely refers to either the histol ogi cal
appearance or to the chemcal conposition. It does not
address the three-dinensional structure, which is what gives
the articular cartilage its nmechanical abilities.

(ne way to get at that, you nmentioned in sone of
your studies, was use of indentation, which neasures not
only the chem cal content and conposition, but the
t hree-di mensi onal structure to give it certain resistance to
conpr essi on.

M/ question then is in order to better understand
the rel ati onshi p between the regenerated tissue and
durability and function, why not routinely enploy
i ndentation as a noni nvasi ve way of assessing the integrity
of the tissue?

DR MXBOACK: Yes, D. Sledge, | think you are
absolutely correct. Qur interpretation of hyaline was that
we saw, in fact, a staining pattern that we felt was very
consistent with the hyaline structure in terns of
prot eogl ycan content and uniformty of staining.
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| think the correlations actually do hold up if
you look at it fromthat perspective in relationship to the
type of outconmes and the way that we had determ ned those
out cones.

| think even if you look at Dr. Lizanbri's
anal ysis, | nean he broke out the clinical responses into
three different groups, and that included a | arge group of
sone i nprovenent which covers a very broad category. |
think Dr. Lizanbri would be the first to say that, because
at the very far end of the spectrum as he pointed out, the
patients who had a return to full activities was a very
rigorous definition of an excellent outcone, so that when
you conbi ne those two groups, and if you | ooked at the
presence of the appropriate staining patterns, | would
suggest that that anal ysis woul d probably better show the
i ssue of correlation.

In terns of the indentation, we think that is a
wonderful idea to do. Unfortunately, the tools for doing
t hat have not been generally available. The only readily
avail abl e tool to the orthopedi st has been a sinple probe
and with a subjective determnation of response to that
pr obe.

However, Dr. Peterson and Dr. Lyndahl, as you
heard earlier today, have had the opportunity to use an
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indentation instrument developed in Finland. Now, this
i nstrument has not been wi dely used, and so they were |
think fortunate in order to have that ability.

As you saw fromtheir presentation earlier today,
| think it is fairly inpressive that there was a correl ation
when one | ooked at the indentation nmeasurenents in
relationship to the determnation of the presence of hyaline
tissue using the definition that we had, and | think that
you, in fact, have just proposed for hyaline tissue, and
there was a dramatic difference, in fact, a significantly
different result when those specinens that had fibrous
repair were conpared for their indentation.

So | hope that perhaps such information can becone
nore avail abl e when these instrunments becone nore avail abl e.
Perhaps on that | mght add to the U S. registry, why we
have restricted ourselves currently to clinical outcones.

In general, it has been because in a general atnosphere,
such as a registry, it has been very difficult to enforce
reoperative second | ooks in order to gain sone of that type
of information.

DR HANLEY: Dr. Sl edge.

DR SLEDCGE: Just two quick foll owup questions.

Again, it is not surprising that it is better to
| ook hyaline than not | ook hyaline. | amsuggesting that is
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not a sufficient degree of sophistication to predict
durability, and indentation has been around, to ny

know edge, for 15 years. It is not a new discovery, and its
correlation with the chem cal conposition has been known for
that length of tine.

But with regard to the clinical information, | am
alittle surprised that you have chosen in the registry to
use only one validated instrunent, the SF-36, and as I
understand it, the Mdified G ncinnati and the other scal es,
and the Lysholm are, to ny know edge, non-vali dated
i nstrunents.

Is that correct, and if so, why wouldn't you use a
muscul oskel etal -oriented validated i nstrunment, such as
Wnack or sone other scale that has been wi dely validated?

DR MXBOCKI: Are you speaking about the
conparative trial or the registry?

DR SLEDGE: The registry.

DR MBACKI: Inthe registry, after nuch
di scussion with a nunber of orthopedists, they had proposed
to us this use of the Gncinnati Knee Score devel oped by Dr.
Frank Noyes and nodified to reflect cartil age.

| think that the Wwnack score mght be certainly
of interest in supplenental, but it is devel oped for
patients with inflamatory di seases --

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



aj h

DR SLEDGE: No.

DR MXBOACKI: Ckay. Then, | can be corrected on
that, | certainly would enjoy hearing nore, but | think Dr.
Mnas would like to address that, as well.

DR MNAS. | was consultant to the devel opnent of
the industry. At the tine when the other surgeons were
di scussing this, those exact questions were asked. The
SF-26 is a validated instrunent, the Wnack is a validated
instrument, and the Knee Society score is a | ong-termknee
score, that was well known to the orthopedic comunity, as
wel |l as the Noyes QG ncinnati score.

As this particular injury pattern is quite conmon
in young individuals, nost of the treating surgeons have a
sports nedi ci ne background, and the felt nost confortable
with the Gncinnati knee rating score over the other scores,
which tend to be used nore in an arthritis popul ation.

In ny own ongoi ng study, we have used the SF- 36,

t he Wonack, the Knee Society score, as well as the

G ncinnati knee score, and found that to be extrenely
sensitive and denonstrating very large effect neasures in a
val i dated instrunent.

So | think we are tal king about using that in the
conparative study, although it is not in the registry, that
the SF-36 will be part of the conparative study along with
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the G ncinnati knee score, so that both a well-recogni zed
health science utility instrunent, as well as a sports
scale, will be used.

| think the Miscul oskel etal Society score fromthe
Acadeny will be involved, as well.

DR SLEDCGE: Thank you.

DR HANLEY: Dr. Tonford, do you have a question?

DR TOWCRD: Yes. M main concern about this is
that this is not articular cartilage, that it is a mxture
perhaps of fibrocartilage and articular cartilage. It
| ooked to nme in the slides that Dr. Pool e showed that the
peri osteum does play a role in this.

Wiy are you elimnating the obvious choi ce of
using periosteumas a control in your study that you have
pr oposed?

DR MBACK: | wll cone back to that -- well,
let me proceed with that. W discussed a little bit earlier
the rationale, and this was discussed with our
investigators, and it basically boils down to the fact that
peri ost eum al one, w thout any penetration of the subchondral
bone plate, has not been denonstrated to be of benefit to
patients.

In that regard, it seened inappropriate to al
concerned, after that discussion, that one mght subject a
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patient to the open arthrotony and its risk, as well as to
the six nmonth of rehabilitation necessary for what
essentially could turn out to be a sham operation, which
there hadn't been very good evi dence to support that these
patients coul d expect a reasonabl e benefit after taking that
kind of risk.

| think that is really what in the end it boils
down to. |If one were to entertain the concept of using Dr.
O Driscoll's technique as sonet hi ng approxi nmati ng a
peri osteal patch, we thought, and our investigators also
t hought, that that too would be problematic in that that has
been a difficult technique. | think Dr. ODriscoll would
say so hinself.

The results that he presented recently perhaps go
along with that, and the consi stency has been a persi stent
i ssue surroundi ng that technique.

DR TOWCORD: The results seemto be poor in the
patel |l a and ot her areas.

Is the BLA confined to fenoral condyle defects or
does it include other areas?

DR MXBACKI: No. The indication that we have
proposed for the use is strictly on the fenoral condyle.
That is what we are |ooking for, for approval.

| think Dr. Peterson mght argue that the early
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data on patella did not | ook good, but his nost recent data
in fact is encouraging. However, the data that we have
submtted, the data that we have reviewed, the data that |

t hi nk FDA has revi ewed has been largely ained towards the
fenoral condyle in terns of providing support.

DR HANLEY: Dr. Rangaswany.

DR RANGASWAWY: | have three questions. dven
the endpoint of 6 and 12 nonths, which is what we are
| ooking at, and the controversy and probl ens that were
hi ghlighted by the NEJM which is really inconplete, and had
sonme major flaws, it is sonewhat strange that you woul d not
have established the well-designed trial that you now want
to do at that tinme, which is about two and a half years ago.
That was one question, | amcurious why you all didn't think
of that.

The second is why was an ani nmal nodel not used to
provide long-termhistologic data. That is what everybody
keeps tal ki ng about.

The third is would you concede that at this tine,
based on the information that you have presented, that has
been di scussed on the cartilage cell transplants, that that
operation is really no better or worse than the other
treatnments given the 6-nmonth and 12-nonth data and given the

review of the literature that was done earlier, if you | ook
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at all of themat 6 and 12 nonths, is this really any better
or is this about the same as the other one?

DR MBACK: | wll attenpt an initial
di scussion in regards to the clinical trial. | think Dr.
Peterson and we would all agree that the New Engl and Journa
of Medicine article was intended as an expression of the
initial experience and the excitenment that there was, that
this appeared to be an approach that had nerits, and none of
us felt that this was the end-all in the definitive article.

Yet, our conversations with many orthopedic
surgeons, as M. Surgenor had opened up w th, encouraged us
very much so to nake this available to those orthopedic
surgeons who were desirous of trying to use it. It was not
regul ated, and so there was no, at that tinme, need for such
atrial.

Such a trial is also a very expensive undert aki ng.
VW estinmate that the current trial is going to cost around
$6 mllion, and we felt that it would be a good initial
approach to rigorously collect the clinical outcome, which
has never been done before, in the manner that this registry
does in the field of orthopedics for these types of
pr ocedur es.

So, we instituted at that tine that it was nade

avai |l able a registry to collect these outcones and observe
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themover time as rigorously as we could. It became
apparent to us as we talked to an increasingly |arger

audi ence of orthopedists that it would be useful for

ort hopedi sts to have a conparative trial ultimately, and |
think the FDA woul d probably agree, that we would like to
see that over a long period of tinme, to be able to have
sonmething at the end of that, to not just |ook at the
benefits in relationship to the procedures al one, but in
conparison to other procedures, and | think third party
payers will also find that very useful

So that is howthis evolved in terns of our
t hi nki ng.

DR RANGASWAMY: Even if this was an unregul at ed
product at that particular point in time, the question cones
in, since you obviously spend R & D noney on this to do it,
and you were |l ooking to get this data because you wanted to
get it accepted, that was only ny concern, that it was a
premature publication, would have done better to have been
| ooked at nmuch nore critically and then presented.

DR MBACKI: | would like Dr. MPherson to
conmment on the histology question that you asked.

DR MPHERSON In terns of an ani nmal nodel, |
t hi nk you were proposing or asking the question why didn't
we evaluate this in aninals before commercializing it for
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human pati ents.

First of all, there is no well accepted ani nal
nodel of cartilage repair that we know of. W have | ooked
at rabbits. W have recently concluded a study actual ly
with Dr. Mencken's group looking at healing in rabbits.

Drs. Peterson and Lyndahl and G andy have al ready published
data in rabbits suggesting a positive effect of cel
inplantation and repair, but the fact is rabbit cartilage is
extrenely thin, and trying to sew periosteumin place and
get a reproducible result is very, very difficult.

So we did an experinent in dogs, 24 dogs, it was
about a $350, 000 experinment, and that experinent ended up
showi ng us that, first of all, in dogs, the cartilage is
quite thin, as well, particularly conpared to humans. It is
about 0.6 mmin thickness to 0.8 mmin thickness.

The dogs have a significant degree of spontaneous
healing that we didn't anticipate. dder dogs in particular
routine develop arthritis, and it appeared that this
surgical procedure that we utilized accel erated that process
because all of the dogs we treated devel oped degenerative
joi nt di sease.

So now we are working on goats, and we have lots
of goats in our animal facility, and we are trying to devise
a way to control the notion of these goats because
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rehabilitation in a goat is very challenging. They like to
stand up and | ook all around, and that doesn't happen with a
human obvi ousl y.

Dr. O Gllahan, our veterinarian, is developing a
nunber of splints and restrai ning devices. The bottomline
isit is very difficult to develop an ani mal nodel of
cartilage repair. | do not believe that there is any
general |y accepted nodel of cartilage repair, and therefore,
to treat patients -- | amsorry -- to work everything out
and have definitive data in aninmals before we treatnent
patients given the Swedi sh experience seenmed to us to be
unr easonabl e.

| would like to nmake one other point as well, and
this was brought up at the Acadeny neeting a few weeks ago.
Even for cutaneous wound repair, human cutaneous wound
repair, there are really no good nodels of repair. Domestic
pigs are often used.

Qur ot her autol ogous-based cell therapy, which is
called Epicel, which is a keratinocyte grafting technol ogy,
that is used to treat severe burn victins, and we have
treated well over 1,000 patients in the |ast few years, it
is alife-saving procedure, yet if you tried to do this
procedure in a pig, i.e., culture pig keratinocytes, get
theminto a graft and transplant them the majority of the
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time the graft won't take, and we are only now beginning to
under stand why that is.

But the point is animal nodels of wound healing in
general are difficult to develop and validate and oftentines
are not very predictive of what happens in humans.

DR MXBOACK: | would also |like to comrent on
what you said about the 6- and 12-nonth registry data. |
think that is a very inportant point that you nmake and an
i nteresting one.

| think, first off, the conparison to the
literature that you refer to |l think is extrenely difficult.
It is problematic because nmuch of the literature doesn't
i nvol ve the sane patient population. If you |ook at some of
the | avage data that was presented, it is not really the
sane popul ation that we are tal ki ng about.

So to try and nake these percentages and put them
up side by side and say anything about it, | think is
extrenely difficult. Rather, | think that the val ue, and
the value that we really propose for that infornmation to you
today, is that this provides evidence that these patients
are better, that sinple. These patients are statistically
better by a nunber of different neasures. Wether or not
t he Wonack score, these are reasonabl e scoring systens, we
think, in order to neasure that kind of benefit.
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Coul d such benefit perhaps be equal to that of
alternatives? Maybe in that short-termperiod. | won't
argue with anyone on that issue, but that is not the point
that we hope to make here. W& hope to nmake that there is,
in fact, benefit and that is consistent with what the NMAS
gui del i nes have, in fact, suggested, that there be evidence
of short-termbenefit.

DR HANLEY: Thank you.

Dr. Siegel, clarification?

DR SIECGEL: | would like to clarify that. |
recei ved a nunber of questions during breaks about this
i ssue, and always prefer everything to be in public, and
where one or two people were confused, there is probably a
| ot nore confused.

Wen | initially addressed the issue of choice of
control groups and conparisons, | did it in the abstract.
VW had yet to hear about this product and this di sease.
think at this point it would be helpful if | gave at |east
our present perspective on how that would apply to this
di sease.

The product that we are seeking approval for here
is acellular therapy, but of course, it is admnistered in
conjunction with surgical procedure, sonetines follow up
surgi cal procedures, and an intensive postoperative
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rehabilitation course.

The best way to determne the contribution of the
cells would be to have everything the same here but for the
cells. That experience does not exist. | hope to nake it
clear that the |ack of existence of that experience does not
or should not nmean in our mnds that we then should just go
hone, particularly given, as has been noted here, the way
this product has devel oped, and our attenpt to see, not so
much -- and | want to nake this clear, too -- not so nmuch to
apply different standards of efficacy, but to |l ook carefully
to see whether exploring the various types of data we have
avai | abl e, what can be determned fromthose dat a.

So what does that nean regardi ng conpari sons?
Vel |, on the one hand, we have said, and nade cl ear, that
this therapy need not be superior to other effective
therapies, but as | noted before, it is also inportant to
bear in mnd that it has to be shown to be effective.

Now, there are two ways that therapies are
typically shown to be effective, one nmuch nore common than
the other in terns of Agency review. The nost comon way by
far is by showing it to be superior to either no treatnent,
pl acebo, sonetines a | ow dose of the same therapy, sonetines
anot her active and accepted therapy, or even an experi nental
therapy if it is thought that that one has little Iikelihood
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of doing harm ear-cut superiority to any of those woul d
establish that a drug has an effect.

A second, | ess common way is by showi ng that a
drug or biologic has equival ence to an active therapy. This
is |l ess common because it is a very difficult proposition.
For one thing, one has to be certain that you have an active
t herapy of known efficacy. It has to be of known and
quantifiable efficacy, and it has to be of reproducible
efficacy, one that you know if you conpared it to a control,
it would have a quantifiable and reproduci bl e anmount of
ef fi cacy.

The reason that we have those requirenents -- and
these two, | discussed historical controls, but these sorts
of active control conparisons have al so been greatly
di scussed and negotiated -- and the reason those
requi renents are there i s because when you conpare to an
active control, therapy as an endpoi nt, you determ ne of
course the difference between the therapi es and a confi dence
i nt erval

You set alimt. |[If you are not requiring that
the drug be superior to an active therapy, you set a limt
to how nmuch inferior you need to exclude, which is to say
your null hypothesis is no |longer that they are equival ent,
but that it is not substantially worse than, and you set how
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much worse than the active control therapy, the confidence
interval can extend to, and you are still confortable that
you have shown an effect of drug.

To set that limt of how nuch worse than the
active control therapy, a new therapy can be, you need to
know how nmuch worse the pl acebo woul d be because, after all,
if drug is simlar to an active therapy within a range that
is so broad that it includes the entire effect of the active
t herapy, then, your drug may be simlar to doi ng nothing.
That, of course, does not establish efficacy.

Simlarly, there are sone effective therapies that
are hard to reproduce. 1In sonme studies they work, in some
studies they don't, and if you conpare to an active therapy
in that sense, and you are not sure that on the basis of the
conpari son that that study worked, it is hard to establish
efficacy by conpari son.

So what we are looking at here, then, is there is
not a situation where one needs to be superior to an active
t herapy, but there is a situation where we are | ooking for
evidence that the treatnent itself is effective.

Now, it is very difficult to know exactly what to
conpare it to. As we have heard, the data just absent the
cells, but with the flap, and with the flap used the sane
way, W thout abrasion, the sane orientation, and in the sane
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pati ent popul ation are very rare.

V¢ have | ooked sonewhat to debridenent and | avage.
Since debridenent and | avage are part of this procedure, we
think that debridenent and | avage data are inportant, and we
would think it inportant that this therapy be better than
that as to add cells to debridenent and |avage, if it is no
better, it would be of questionable efficacy.

The data you have heard regardi ng debri denment and
| avage, | would have to agree with M. Moscicki, much of
those data are in arthritis patients. It is hardin this
sort of historical database to get the type of -- | noted in
tal ki ng about historical database, you want a disease with a
predi ct abl e and consi stent course, and you want a conparabl e
popul ation that is conparable by baseline -- | think in part
because of the way the drug was devel oped, but also just in
part because of the conplexity of the type of treatnent, the
i ssues you have heard about, woul d anyone do the sane thing
w thout the cells or whatever

The data are not of the type that we would like to
| ook at, so we are asking the conmttee, with that in mnd,
to provide whatever help in terns of making a determ nation
of the data we have.

DR RANGASWAMY: Dr. Hanley, could | ask hima
qui ck question? The issue is not that we are conparing it,
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because you can't conpare them There is a probl emwhen you
| ook at any retrospective study. | think part of the
problemhere today is the fact that you are | ooking at
retrospective data, and there is always flaws and
[imtations init. Even though you can't conpare it, the
issue really cones in, even though you | ook at each one in a
separ ate box, open each door and | ook at each met hodol ogy,
does it function, is it good, is it not good.

| amnot saying to conpare whether this is better
than that. | don't think you can do that at all. But there
is another thing. | have tal ked about different other
things, but here also we really don't know a | ot about the
natural history of this particular thing, because you only
see the patients who cone in. You also don't know about the
nunber of patients who may have simlar |esions who just
have not shown up or who have el ected not to get sonething
done.

So there is a whole host of information, not them
nobody has, and | think that nmakes a difference.

DR MXBACKI: My | comment on that, as well,
because again, these patients that we are tal ki ng about were
all synptonmatic patients, and nost, although there is not a
| ot of good data on natural history, | think the experience
of nost surgeons -- and | would like to ask Dr. Mnas to
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comrent -- is that we can expect that the natural history of
sone patients who have had synptons as long as this are
substanti al .

Al so, renenber that many of these patients have
had prior surgery to try and correct this and, in fact,
failed, so that dependi ng upon what series you are | ooking
at, the registry or the Swedi sh series, there is a |arge
nunber of patients who, in fact, have failed these

al ternatives, who now appear to be responding to this

pr ocedur e.

Again, | would cone back to the literature issue.
If one tries to dig out -- and we tried our best to dig out
reasonabl e conparisons -- but, for exanple, Jobba's study

was nentioned, and again, the patient popul ation in Jobba's
study for the largest part were perhaps softballs, if you
wll, those are patients who had either small |esions or
partial thickness |esions, and, yes, they cane out well, but
when you | ooked at Jobba's data regarding the patients who,
in fact, had full thickness defects, they did terribly out
of that study.

So | think again, apples to apples, as close as
you can get, this does appear, in fact, to be superior when
you take into consideration the age group, the |esion size,
duration of synptons, and | woul d ask any of our orthopedic

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



aj h

col | eagues here to perhaps comment on their experience and
start with Dr. M nas.

DR MNAS: | would just like to comrent on ny
patient population. | get a skewed viewpoi nt because | have
a referral practice, so |l don't treat primary chondra
injuries usually, but | do use all these treatnent options

inny practice clinically.

| use abrasion, | use drilling. | used to use
perichondriumuntil | had a problemw th themall turning
into bone, and presently | use autol ogous chondrocytes. In

ny aut ol ogous chondrocyte patient popul ation, the average
age is 36 years old. Patients have had on average 2.5
surgeries per knee. They have all failed traditional
treatment options of abrasion, drilling, mcrofracture, or
perichondrial grafting.

So they have had the whol e regi men of treatnent
options, and what is the nost dramatic thing to nme is them
comng back to ny office and telling nme the enornous
difference in quality of life they have had within 6 to 12
nonths after inplantation, and that is certainly nothing I
could provide to thembefore with large | esions, on average
6 square centineters, in the weight-bearing condyles in this
patient popul ation, that | could offer themwth abrasion or
mcrofracture or drilling.
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Now, on the other hand, on the snmaller lesions --
and that is why | nentioned the snmaller contained | esions --
that just debriding the | oose chondral flaps, | have had
ot her surgeons cone to ne and say they did a second | ook six
nmonths |l ater, they saw sone repair tissue in the defect.

There have been reports of synovial cell mgration
to help fill those defects, of bone marrow hel ping to fil
t hose defects, and clearly sone of the snmaller defects are
probably not a problemno matter what nmethod of repair is
used for them and patients have been sent to me with
asynptomati ¢ chondral injuries for "cartilage cel
inplantation.” | have asked them do you hurt? No. GCan
see your arthroscopic pictures? They show ne the pictures.
| see a snall divot, and | say, well, if this progresses, |
can't treat you now because | could nmake you worse. So when
you come back and you hurt, we will talk about it further,
and we will reassess what your knee |ooks |ike and see if
this |l esion has progressed or heal ed.

So your point about natural history is a very good
point. Certainly there are enough advocates of all these
different procedures, mcrofracture, abrasion, that talk
about successful results, and the one that | quoted was Dr.
Rodri go, who had presented his results in lesions that are 2
square centinmeters or |ess, 50 percent of those patients
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returning back to sports.

Vel |, 50 percent of them m ght have returned back
to sports if he didn't do it anyway. |In that article that
canme out |ast year from Scandi navia by Messner, they tal ked
about lesions 14 years later that were Gade Il and G ade
|V partial thickness and full thickness |esion that were 1
square centineter or greater, and that these patients were
able to return to sports in 21 out of 28 patients, however
t hey denonstrated radi ographi c evi dence of joint space
narrow ng, which is obviously what we want to try and
prevent here.

| use all these treatnment options, but in ny
patient practice, patients conme, routinely failing. | think
that the study that is proposed is very useful because what
it wll do for usis it will tell us what we want to know.
It will tell us what is the success rate of a mcrofracture,
what is the success rate of an abrasion, how nmany of them
fail, and for which size | esions can we successfully try
this as a first-armtreatnent method, and when shoul d
aut ol ogous chondrocytes be used as a first-armtreat nent
nmet hod.

In ny practice, | believe at this time that for
| arger |esions that have the wei ght-bearing surface
bottomng out on the tibial plateau, I don't think that
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fibrocartilage is nechanically sound enough that | can use
abrasion as a first-line treatment option.

On those large lesions, | would use autol ogous
chondrocytes, | haven't seen one yet, but | would use those
for ny first-line treatnment option, that autol ogous
chondrocytes for nme, with the large injuries, are just a
dramatic difference in the patient's quality of life.

DR HANLEY: Thank you.

VW have a question froma knee surgeon, Dr.
Coutts.

DR CQUTTS: | want to put nore of a clinical spin
on what we have been listening to this norning and this
afternoon. Wen you are in aroomwth a patient with the
door closed, and it is just you and the patient discussing
what you are proposing to help them we are by |aw required
toinformthem and they are supposed to sign an inforned
consent .

Ctentinmes the difference between a happy and an
unhappy patient is the reality with which we can tell them
about what they can expect fromthis procedure.

V¢ have seen the sanme data presented in different
formats, which in final analysis essentially tells us that
the outcones and the results fit along a spectrumthat is
anywhere fromexcellent, restitution of nornal joint
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function with full return without limtations to sonething
| ess than that, including sone failures.

So there is a degree of variability that is
occurring here, and I don't know whet her you can say that 80
percent are turning out to be what the patients expect or
what you woul d expect, or whether it is a snmaller percentage
of that or |arger percentage.

| don't want to harp on that, however, because it
is clear to ne that the treatnment is clearly capabl e of
giving a good outcone. Wiat | amnore interested in is why
does it not give a good outcone.

There is a variability in the quality of the
hi stol ogy that we have seen. MNot all of these inplantations
are produci ng hyaline-like tissue, whether it is all of the
bi opsy or part of it, and sone of the biopsies are show ng
distinctly fibrocartilagi nous tissue which we know we can
produce in anot her way, much | ess expensively.

| know that fromthe conpany's perspective, you
want to put the best possible spinon all this, but stil
what we really need to do is understand why we have
failures, and | would be interested in know ng whet her there
is any thought been given to why it is that sone of these
patients don't do well. Wat are the factors, are they
bi ol ogic, are they technical, are they nechanical ?
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| would be interested in knowing if you have any
per spective on this.

DR MPHERSON | woul d nake one comrent, and that
is | don't believe there is a nmedical procedure that doesn't
have variability in terns of the ultimate outcone. | am not
aware of anything that has a 100 percent success rate, or it
is avery rare situation

As you have nentioned, there are a nunber of
confoundi ng variabl es that influence clinical outcones,
everything fromthe genetic nakeup of the individual to his
conpliance in rehabilitation. There are an infinite nunber
of variables that probably inpact the ultimate clinica
outcone in any kind of a procedure.

In this particular procedure, | think things |ike
rehabilitation could potentially influence the outcone. How
conplicated the joint is by ancillary disease that
physi cians nmay or may not know about, the nature of the
defect, in other words, are there situations where there is
a greater degree of injury than one woul d hope for, and
there are cells comng up fromthe base of the wound that
are difficult to control, that are influencing whether or
not fibrocartilage is devel oped or not, there are, as |
said, a nunber of different potential explanations for the
variability.
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| do not think variability is unique to this
procedure. In the area of wound repair in general, we see a
great deal of variability for, again, a variety of reasons.
In our cell-based therapies for burn patients, there is
variability in terns of graft take. Again, that is a
consequence of how well the patients have been debri ded,
what kind of a dermal matrix is used to engraft the cells
on, and so forth.

DR MBACK: | would like to al so conment on
that question, because | think it is an interesting and
excel l ent question that you raise. In fact, there are
several issues here. One is consistency.

| think it is the nature of human bei ngs and
bi ol ogi cal responses to be somewhat variable, and | think
that will be apparent in any therapy, but actually, | think
that what we see is a fairly nore consistent result than
what we observe in whatever rough conparisons we can nake
with sone of the alternatives that are available. This
appears to be nore consistent.

| think in terns of consistency, there is another
issue, and that is another point of value of the registry
data that was asked about earlier, and that, in fact, is
that no | onger are we tal ki ng about one surgeon or two
surgeons in one city, but, in fact, now we see that we are
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still getting consistent responses anong mnul tipl e surgeons
inmltiple cities across the United States. | think that
also is quite variabl e.

Furthernore, the registry does provide a new
standard by which we can begin to answer these questions.

VW do track the outconmes. W, in fact, have already
initiated an analysis on our own to begin to | ook at those
patients in whomthe registry has recorded poor outcones,
and begun to go back and | ook at all of the issues that are
already in the registry, with the next step of actually then
queryi ng those surgeons about those cases to di scover any
new i ssues, but that is the gol den opportunity here.

Thi s new standard of rigorous ongoing clinica
outcones information are not available in the past in nost
ot her procedures, allows us to do that kind of an anal ysis.

| think that in terns of many of the failures, we
al ready know that nmany of these involved very conpl ex
revisions. They are not the patients that we think woul d be
the ideal patients for this, for exanple, in the 2 cmup to
10 or 20 cm? in si ze.

These are patients who sonetinmes have ki ssing
| esions. These are patients who have undergone mnul tiple
ot her procedures and therefore have a poor subchondral bone

plate already. 1In sone cases, the failures were sinply due
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to trauma, where the patient fell. So, we know a few of
these factors already -- or didn't follow their
rehabilitation protocols the way that they were supposed to.

But | think Dr. Peterson mght comrent on this, as
well, and I know Dr. Mandel baumis another one of our
overseers of the registry and would |ike to coment.

DR HANLEY: Thank you.

Dr. Mller, do you have a question?

DR MLLER | have several questions | would |ike
to ask. First of all, when | read the proposal, | was
surprised that the FDA ever considered not reviewng this
kind of thing, proposal or PMA  Now | amglad that they
have changed their position and are doing that.

The next thing was when | started to read this,
particularly the review of the literature, ny inpression was
| just read a very nice selection of a series of
observational studies that laid the groundwork for the need
of a well-designed clinical trial

Then, | went on to continue that reading and |
found out that in the U S., we were considering a registry
format for that trial, and in fact it is not a trial, it is
best used for follow up studies.

Secondly, as | read through it, | found out that
we were denied the availability of a control group, proper
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control group, and yet as | read these things, it |ooked to
me like there were a variety of opportunities to construct a
control group, and I remnd this group that a control does
not -- the definition of control is not placebo, it is a
reasonabl e alternative or an existing alternative to the
proposed treatnent, and those alternatives are avail abl e

her e.

| was surprised this afternoon to find out that
random zation couldn't be used in this process, in this
clinical trial process. | think it could be.

So | amlooking at all of these things. | hear
peopl e say we are going to accept equival ence here. Wll,
if you accept equival ence here as your desired goal, you are
introducing a really serious problemabout sanple sizes
because, as you recall, all you do is establish the
probability that the null isn't true, and you never can, in
fact, prove that null hypothesis.

So it just looks to ne like the registry is --
you know, you tell me you are going to spend $6 nmllion, and
you are going to have a registry type result. It just
doesn't seemrational to ne.

So | amglad that the FDAis involved again. | am
glad they are asking these questions. | think there is a
control group, and I think that random zation could be built
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into this, and you can get the results that you wanted.

MR SURCENCR It is difficult to go back and
change the history of the evolution of this procedure, and
as the FDA has al ready nentioned, the conpany nade a series
of decisions under a certain amount of confusion about where
this product woul d be.

It is nmore constructive, | think, to tal k about
where we should go in the future, and | think that is what
you are leading to. There are two separate and di stinct
prograns here that we are tal ki ng about.

(he is the registry program which is an attenpt
to collect data fromevery patient treated, froma product
already on the market. So that is one program It is not a
clinical study. W are asking orthopedic surgeons to
collect data in their practices frompatients that are being
treated. W have infornmed consent for the data to be
col l ected by the conpany.

There is a separate program entirely separate
program to performa post-narketing study. That is one
thing. | just want to nmake sure that those two things are
cl ear. The regi stry programdoes have a cost, sir, but it
isnot $6 mllion. It is about $1,000 per patient that it
takes to collect that data.

So when soneone asked before, should we col | ect
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photos or should we coll ect biopsies, the answer really is
no, we are not going to try to collect photos or biopsies
from hundreds of sites.

But in a conparative study, which | think is one
of the questions that this panel is going to be asked to
conmment on, we certainly are open to suggestions about how
we can inprove the quality of that program

| hope maybe | have clarified those two conpletely
separate initiatives here.

DR MLLER | hear the difference that you speak
to, but when | see howthe difference in interpretation of
definitions of function and type of tissue as we saw t oday
in one of these anal yses, | argue how dependent is your
claimfor efficacy on the type of tissue that you are
looking at. | don't think that histology is in there.

| don't think that those definitions are clear.
think that there is so much mssing in the basic structure
of your proposal that -- $6 nillion, no matter what you
spend it on, that is a msuse of your funds.

DR MBOCKI: Can | speak to that $6 mllion?
That specifically refers to the cost that we project for the
conparative trial, not the registry, it is the conparative
trial, and in that we are dealing with a honogeneously,
prospectively, well-defined group in terns of defect size,
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synptons, so that both groups will start out |ooking very
much the sane using these narrow i ncl usi on/ excl usi on
criteria.

Furthernore, as far as equival ence goes, that
trial is not designed to show equival ence, and that is not
the issue with that trial. W believe that that is a trial
that everybody will want to knowin the future as to when
ort hopedi sts thensel ves nmake up their own mnds on using
this, and it is designed to show superiority.

The sanpl e size was careful ly cal cul ated based on
assumng, in fact, that the one group, the Carticel group,
in a one-sided test has to prove to be superior to the
alternative therapi es when you really have this kind of
head- t o- head anal ysi s.

DR HANLEY: Thank you. | don't think that the
amount of noney you plan to spend is under the purview of
this coomttee. | don't think we need to discuss that at
all.

DR MLLER You are right. | would still like to
under stand better what your control group is and why there
IS no random zati on process.

MR SURGENCR Wuld you like us to cover that
agai n?

DR HANLEY: | think it is well laid out in the
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book. If you want to just nake a brief comment about that.

MR SURCENOR Before R ch does that, let me just
nmake one other brief comrent. That study, the
post-marketing study that we are tal king about, with these
various design features, was designed again in the absence
of an FDA approval, and obviously, there is negotiation to
happen on that, so we are looking for this input.

Ve will be happy to go back through that again.

DR MXBACKI: | think there is a control group.
There are two groups in the conparative trial. There is a
group of patients, as | nmentioned before, that are the same
at baseline, and they have to fill a very narrow definition,
and that is how we construct the control group here.

(ne will be essentially randomy assigned sinply
by the fact of who they present to. It is not a classical
random zati on schenme, and | understand the scientific
attraction of classical random zation, but there clearly is
a control group to nmake a conparison with at the end of the
study, which is in five years.

DR HANLEY: Very good. Dr. Trippel.

DR TRIPPEL: | would like to cone back to this
i ssue of efficacy because it seens to be the major issue
that this coomttee is going to have to deal with. Dr.
McPherson made a very inportant point during his
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presentation, and I will just read fromhis slide because he
said it very well

"There has never been a doubl e-blind, random zed
pl acebo controlled, nulticenter trial perforned on any of
the therapies currently used to treat full-thickness
cartilage injury of the knee."

That is a very harsh, but |I think a very accurate
indi ctnment of the orthopedic research community. It is
reprehensi bl e that we have gone for this |ong w thout
know ng whet her we shoul d use cells or periosteum whether
if we use periosteumwe should put it in one way or put it
i n upsi dedown, whether if we are going to use periosteum we
need to put a defect in the subchondral bone or not, whether
we need to use continuous passive notion in the rehab
program or not.

These are all critical issues for which we don't
have answers. The solution to that problem though, is not
to come up with yet another one-arned, nonrandom zed,
noncontrolled report. | amnot going to use the word study.

For that reason, what we have heard today is of
only mninmal, | think, value.

The Swedi sh study is a very nice attenpt at
starting to solve that problem but it doesn't have a
control group, and | have personally been very concerned
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over what appears to be a di screpancy between the
interpretation of the investigators and an interpretation of
an i ndependent nedi cal reviewer.

Simlarly, aregistry, such as the one that you
have put together in this country, is a very nice idea, as
will. It, too, is not a study, as you accurately pointed
out. It doesn't have any controls, and it nakes it a little
difficult to understand how to explain the results.

Let ne give you an exanple. ne of the
statistically significant results that you pointed out was
that the cartilage inplant inproved patella tracking. The
problemis that about 75 percent of the patients at the tinme
of their biopsy had an additional procedure besides the
bi opsy, and about 25 percent of the patients had an
addi tional procedure besides the inplant.

So it isalittle hard to know which of the
interventions was the one that produced the effect. 1In the
case of the patella tracking, | suggest to you that it m ght
wel I have been not the inplant, but the operation on the
lateral retinaculumthat may have produced that benefit.

The proposal therefore that you have nade to do a
conparative study is absolutely critical, and | want to
conpl i nent you over and over again for that, because that is

where we need to go next. | have heard a comment that when
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your product was started, that it was not regul ated and
therefore this wasn't planned, but anyone who hol ds your
product in high esteemw ||l want to see it get tested in a
valid scientific way, so that it has a chance to prove
itself.

It deserves a chance to unequi vocally denonstrate
that it works, and the only way that you are going to do
that, whatever the FDA requires or doesn't require, is with
good sci ence, and your conparative approach is your
opportunity to do that.

Now, | have a coupl e of questions about that, and
one has to do with this issue of control group. The product
that you are marketing, if | understand it correctly, is
cells. Therefore, if you want to find out if the cells are
doi ng anything, then, the control group has to be whatever
you did with the cells, but not with the cells.

I n other words, you need to have that periostea
flap in there, you need to have the patients be otherw se
simlar. Now, you have pointed out -- and I think very
cogently -- that there are sone potential problens with
peri osteal flaps.

(ne is you need to have a source of cells. Can
the periosteal flap produce the cells? You have al ready

shown that in your beta gal actosi dase studies that the cells
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that you put in do work. There are other studies, which you
didn't cite, however, that show that if you put in a
periosteal flap which has been prelabeled with tritiated
thymdine that the cells will fill the gap with tritiated
thymdine | abel, indicating that the periosteum when used
for correction of defects, will, in fact, provide a source
of cells. So that isn't the problem

Anot her study which you cited was your canine
study, and your scientists did a very nice job of designing
that study. It was a well-controlled study. It included
one group of animals in which there was a periosteal flap
al one, and another group of aninmals in which there was a
periosteal flap with the cells.

At six nonths, if | renmenber the data correctly --
and pl ease correct ne if | amquoting this wong -- there
was a statistically significant difference between those two
groups. The cell group was better than the periosteal flap
al one group.

However, at one year, they were identical. So
that suggests the periosteal flap did just as well as the
cells. Maybe, therefore, you don't need the cells. 1In any
event, it becones an enpirical question that needs to be
t est ed.

A third point that was brought up is the
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possibility that the periosteum because it under nornal
ci rcunst ances can nake bone, m ght nake bone in the wong
site. There was a very interesting study that you provi ded
in your packet, | think it is in Appendi x E, which shows the
results at any extraordinary follow up, sonething |ike 18
years, of a Finnish surgeon's work in which he went back and
t ook biopsies of patients in whomthe treatnent was just a
periosteal flap, and in none of those cases was there any
bone. In fact, in some of those cases there was hyaline
cartilage in there.

So, the argunment against using a periosteal flap
alone as a control is not convincing to ne, and | stil
think that it is a reasonable thing to consider as a
control, because that way you will have nore valid data when
you present your results.

| al so had a question about this random zati on.
Ohe thing that worries me is that if you can randomze in an
el egant way, why random ze in some convol uted way.

DR SIECEL: Just for clarity, they are not
pr oposi ng random zi ng.

DR MXBACKI: Not using a classical random
el ement or random zation schene, but again, | want to
reiterate that we are interested in getting good opi nions on
this. W have opinions fromwhat we thought were good
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ort hopedi ¢ people, who were well experienced in clinica
research, and sonme of this was based on their opinions. W
are certainly open to hearing nore about this panel's

opi nion on both the issues of control group and
random zat i on

| think we have gone through sone of the el enments
as to how and why we ended up choosing for the current
desi gn those el enents.

You have raised the issue of the dog study, and I
think both Dr. McPherson and Dr. Mnas, who was involved in
that study, | think would both be appropriate people to
comment on that study.

DR TR PPEL: The reason for nentioning that
study, by the way, was to conplinent the design actually and
t o suggest that because your scientists deened that to be an
appropriate experinental design, good science, that it m ght
be reasonabl e to apply that same concept to your hunan
st udi es.

DR MPHERSON One point of clarification,
though. In terns of the dog data, you are correct, at six
nmonths the sites that were treated with periosteum al one had
less fill than the sites that were augnmented or suppl enent ed
with cells. You also are correct that at 12 nonths there
was no difference between periosteum and peri ost eum pl us
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cells. But the other key point was sites that were
conpletely not treated, no periosteum no cells, nothing,
just a hole, also heal ed.

So it was a confusing situation in that what
appeared to be an effect of spontaneous heal i ng was cl oudi ng
any result you could see. Beyond that, we al so saw osteo
degeneration in a nunber of aninmals that further conplicated
the results.

The only point | want to nake is that at 12
nonths, you are right, there was no difference between
peri osteum and periosteumplus cells, but there is also no
di fference between defects that weren't treated with

anything. So that is just one point.

DR TR PPEL: Well, if you want to include an
untreated control group in your humans, as well, you could
consider that, but, please, at least drill it.

DR MPHERSON That sort of speaks to one of the
chal | enges of the situation.

DR HANLEY: | think the point has been nade. In
the interest of tine, | think we shoul d nove al ong.

DR SIECEL: May | nmake a qui ck comrent because
there was sonething that was stated by a coupl e of people
about the FDA reviewthat | want to clarify, and that is the
extent to which it differed fromthe sponsor's revi ew
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V¢ reviewed the data by somewhat different
standards. W defined a failure, for exanple, as you heard
in one case, of sonmeone who required a definitive second
procedure. So we cane up wth somewhat different
classifications in terns of the clinical outcones.

But as you noted in a 2 by 2 table, the |large
majority of patients cane the sanme. There were patients
nmoving in both directions. | think that, in fact, in terns
of the clinical outcones, in large part our finding on the
Swedi sh data confirns and certainly is consistent with the
finding of the sponsor.

What, of course, | think is highlighted to
everybody is the difference in whether or not the
hi stol ogi cal data correlated with the clinical outcones.
shoul d note, although this wasn't well highlighted, that the
arthroscopic data did correlate with clinical outcones.

The very few patients who had no defects all had
good out cones. Those who had mnor defects tended to have
not as good, but centered around good outcones, and those
wi th maj or defects had poor outcones, but on the
hi stol ogi cal data, there is that difference.

There are a nunber of reasons why it mght have
occurred. There are many outcone scales potentially that
coul d have been used, or questionnaire data were used, the
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Britberg scale data were used by the sponsor. W used our
chart assessnents. There were also differences in the
hi st ol ogi cal out cormes.

| think the bottomline, though, and | think the
important thing we all need to keep in mnd about that, is
that the sponsor's data suggest sonething that is quite
pl ausi bl e, that the histological data do correlate with
out cones.

Qur data suggest that there is not a |lot of
evi dence there suggesting that they correlate with clinical
out cones, however, whichever way you ook at it, the data
are limted to 22 or 23 biopsies, and | think that nobody
woul d want to make a concl usi on based on either anal ysis.
think it remains very nmuch an open questi on.

DR TR PPEL: Can | just ask one additional, very
qui ck question?

DR HANLEY: Very quick with a quick answer.

DR TR PPEL: |Is there any way that a patient
wi t hout insurance coverage can enter the Carticel group?

MR SURGENCR | amsorry, Dr. Trippel, which
group, the registry or the study?

DR TR PPEL: The conparative study group

MR SURCENCR Not at this tine unless we were to
devel op sone new program Al of the patients in the study
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need to be covered, not only for our costs, but also don't
forget the costs of the surgeon and the hospital

DR TR PPEL: kay. That certainly isn't
random zed.

MR SURCENCR That is a succinct answer.

DR HANLEY: W have a nunber of questions that
have been addressed to the panel, however, before we nove
into those, | want to nmake sure that everyone on the pane
has had a chance to address to the sponsor or to the FDA
reviewers any pressing questions. Pl ease keep tinme in mnd
when you do that.

Dr. Hol eman.

DR HOLEMAN | think you just spoke to one of the
questions that | had. That was the assessibility of this
procedure to the vast majority of the popul ation that desire
t hat procedure.

The ot her thing, when you were naki ng your
presentation, one of you said that the physician had to be
trained to participate. | would like for you to briefly
address to what extent a physician in the popul ati on woul d
have to be trained to do this, and if the procedure is so
conpl ex, should a physician performthis procedure that is
i nexperienced, what are the safety issues?

MR SURCENCR The first part of the training
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issue is that we do train all surgeons who are provided
cells by the service, and that is to ensure that they have
access to the infornmation, the information |ike we have
presented today, as well as a chance to use the technique in
a bioskill setting, but I think in terns of whether or not
surgeons need a certain anmount of experience to practice the
procedure, perhaps Dr. Mandel baum of Dr. Moscicki can
address that fromthe registry point of view

DR MOBACKI: | think that it is perhaps not so
much a registry point of view | have been actually pl eased
that using multiple investigators in the registry, that we
do see that sone of these physicians who have not done a | ot
of cases, still, their patients are reporting at | east at
this early time point of 12 nonths good results consi stent
with what we are seeing in many of the nore experienced
sur geons.

Maybe what you are asking is an issue of nedica
practice, what is our role, what is society's role, what is
t he Acadeny's role.

DR HANLEY: | don't think we have to spend a | ot
of tinme on that. There are nmany orthopedi c surgeons here.
Surgeons can be very easily trained to do this
satisfactorily.

Dr. Coutts, wouldn't you think so?
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DR HANLEY: It is not conplicated.

Dr. Markol f.

DR MARKCQLF: | would like to focus on sone of the

details of the procedure. How are the cells provided, are
they in a syringe with a certain anount of volune? 1Is the
sanme volune injected into different size defects, because
the defects can go from1.3 all the way up to 14 square
centineters? So, how about the concentration of the cells
that you are injecting into the defect?

MR SURGENCR Cells are provided in a vial. Each
vial has a specified nunber of cells plus or mnus of
variability. The surgeons can order multiple vials based on
an estimation of the size of the defects, and we provide a
mechani smfor estimating that.

That system has worked extrenely well. W have
not had any situations where surgeons have had fewer cells
that they require. | think that is a short answer. There
is lots nore we could discuss in that if we needed to.

DR MARKCOLF. So, basically, you are scaling the
nunber of cells to the size of the defect?

MR SURCENCR  Yes, we are.

DR MARKCLF: So you suture this flap with sutures
around, and at the last instant you inject these cells in,
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and then you close the last flap. How can that flap be
expected to withstand two to three times body wei ght w thout
squirting the cells out?

DR MNAS: You are right, they can't is the
answer. That is the inportance of the physical therapy
regimen and training the patient preoperatively what their
postoperative care wll be.

The postoperative protocol involves crutches and
touch wei ght bearing for six weeks followed by a graduated
wei ght bearing up to three nonths before they are off of
crutches. They then use a cane, and they are usually off a
cane by about four to four and a half nonths.

That goes basically along the repair process
whereby we find that usually there is tissue fill after a
proliferative phase of healing by six weeks, and this then
starts renodeling and starts to integrate by three nonths.
By that time, there is usually satisfactory pain relief when
the patient starts to bear weight on it.

Qovi ously, those are issues that are key for this
bi oactive incubator is the way | usually tell ny patients, |
say you have sone saran wap with cells that have to grow
underneath it, and basically, until that matures, you are at
ri sk of damagi ng your graft.

So whether it is done for the trochlea, a
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different protocol was done versus a wei ght-bearing fenora
condyl e, a different postoperative protocol was done, and we
educate the patients carefully in the hospital before they
go hone how that is done, and then there is ongoi ng

communi cation with |local therapists as to the postoperative
pr ot ocol .

DR MARKCLF: But as you know, just from nuscle
activity, there is substantial forces across the joint even
w t hout weight bearing or partial weight bearing, and it
seens that -- we saw in one of the slides this norning,
quite dramatic, it |looked |like a very large portion of the
fenoral condyle was covered with this very fragile saran
wap, as you point out. It just seens hard for nme to
bel i eve that those cells are going to stay in the place that
you want themto stay for a period of time to acconplish
their effect.

DR MNAS. The suture technique is crucial, and
you get a good tight seal before you check it with saline to
make sure you don't spill any, and then we seal it wth
fibrin glue before the cells are injected.

Pretty nuch from adhesion of cells to the base of
t he subchondral bone, the adjacent cartilage, and the
under si de of the periosteum fromthe dog nodel that we did,
when we sacrificed a dog acutely at 24 hours after
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i npl antation, we found the beta-gal |abeled cells were well
adherent to all the sidewalls.

| think probably a ot of the supernatant or the
growth nedia in which the cells are delivered probably gets
absorbed through this sem perneabl e nenbrane, and the cells
are left behind to proliferate after they have nade
attachnent, and that usually occurs within the first 24
hour s.

DR MARKCLF: But the fibrin glue is now a new
elenent. This is different fromthe Swedi sh procedure, is
that not correct?

DR MNAS: No.

DR MARKQLF: They al so use fibrin glue?

DR MNAS. They also use fibrin glue, yes. It is
the identical procedure. The difference, | think is in the
cell culturing, differences, which were discussed earlier

DR MARKCLF: (ne final question. | actually
reviewed the Britberg rabbit study, and in that he had noted
that there did not seemto be adherence between the
hyal i ne-type naterial and the surrounding cartil age.

Coul d you comrent on that, because | could see a
little island of hyaline-like cartilage that is not
connected to its neighbors and in the high shear stresses

that you can have in the knee, | can see nechani ca
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pr obl ens.

DR MNAS. Was that with the carbon fibropad
i npl anted cel |l group?

DR MARKCLF: No, actually, that was with the
periosteal flap, too. It is right here in front of ne.

DR MNAS. W found that in the dog nodel, as
well, early on. Wen the sectioning was done at six nonths,
you could see that clearly there was better integration to
subchondral bone than to adjacent cartilage, and that is one
of the proposed nmechani sns of failure as to why the ani nal
nmodel didn't work in the long run, because we coul dn't
control the aninmal activity as the ani nal s becane nore
active, and we knew that we didn't have bi onechani ca
integration and firmess as early as six nonths.

So, when we started proposi ng nechani sns as to why
the aninmals at 12 and 18 nonths had evi dence of generalized
joint disease in all three treatment groups, including the
control, as well as spontaneous healing. | nean the aninals
j ust became very active once it got confortable.

DR MARKCLF: | amjust wondering if nmaybe the
human response is the hypertrophy that has been observed
around the perineter of these grafts. |Is that nmaybe
evi dence of inconplete healing at that joint, or inconplete
junction between new cartilage and ol d?
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DR MNAS. Fromny own experience, just when |
shave the cartilage, the hypertrophied area down, it felt
like when | probe it, you can still see the site of graft to
host, but it felt quite firm it didn't feel like | could
separate the interface.

DR MARKQLF: | would also vote for sone type of
mechani cal probe testing. | think that woul d be inportant.

DR MNAS. There is two nechani cal probes that
are available, that are just becom ng developed. One is the
one that Dr. Peterson denonstrated, and there is only one
prototype, and he has it, and that is from Fi nl and.

There is another prototype that is available
through Professor Quillen in Seville, Spain, which | have
been working with, and we don't have that yet. W are
hopi ng to have a prototype. Wen ny first two-year biopsies
are comng up, we would like to access them nechanically, as
well as histologically and w th phot ography.

There is a third prototype out of MT, which is a
photoel ectric prototype, and we are working with themto try
to see if can get that to speed. The generalized
availability of arthroscopic indentation probes is not that
wi dely avail able, but we recognize it is very crucial to
assessing and determning the repair tissue.

DR MARKCLF: Thank you.
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DR NELSON Just two concerns related to the
endpoi nts of either your registry and the proposed study.
(ne, again, | just want to bring up the issue of the
A ncinnati Mdified. Wthout knowing the reliability and
the validity of this instrunment, you can have any anmount of
surgeons that want to say that this is a great test, but
wi thout having it norned and without havi ng know edge of the
reliability, validity, et cetera, it istone arelatively
usel ess test. So you may want to consider using or
assessing the reliability issue.

The ot her issue that concerns nme is the
physi ci an's assessnment of the patient at the end. You have
133 physi ci ans naybe doing it now, and they have invested
tine, noney, et cetera. |If | didthat, | mght be alittle
bi ased, you know, in terns of aren't you better or don't you
feel better.

| woul d hope that you woul d consi der some kind of
activity where a person that is blind to the procedure or
blind to the idea that woul d then not influence the issue,
because if | have invested that nmuch tinme and noney into it,
| would like to deal with that inalittle nore objective
way.

The last itemis have you consi dered | ooki ng at
wal ki ng patterns. There are several new devices out that
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assess in a very sinple way wal king patterns and | ook at
stride length, step I ength, double support tinme, those kinds
of things. | amnot tal king about a 3-D notion anal ysis at
all, but have you consi dered | ooking at the functional

i ssues of wal ki ng?

DR MXBACKI: | think those are all very good
suggestions that we would like to explore further as we
gather nore data. Again, we chose the Mdified G ncinnati
based on the best opinions that we could get at the tine.

V¢ understood Dr. Noyes' devel opnent of this instrunment was
consi dered by many to provide an instrunent that people were
famliar with and there was apparently confort with Dr.
Noyes' instrument, and the nodificati ons were nade together
with Dr. Noyes, so that we solicited his direct opinions in
t hat .

However, | think that particularly as we go
forward with the conparative trial, we are interested in
thinking about it, and, in fact, in the conparative trial we
have careful | y di scussed addi ng nore nmax scoring systens,
the SF-36, as | nentioned before, is part of that
conparative trial

Ve will, in fact, use a knee scoring systemt hat
was build by the Arerican Acadeny and that will al so
suppl enent the Mddified Gncinnati, and if there is a
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consensus that one of these should be the primary efficacy
variable, I think we would be very open to those kind of
suggesti ons.

DR HANLEY: Dr. Friedl aender.

DR FR EDLAENDER First, | would like to
congratul ate the sponsors in choosing a very inportant
public health issue. | think that the repair and
regeneration of cartilage is a huge, huge factor that we
have to face, and inprovenents in this area would be very
wel cone, and you have obvi ously spent a great deal of tine
and effort in providing us with information.

| for one woul d be upset to interfere with the
bringing of a technology to the public that caused sone
i nprovenent. (Coviously, | would be even nore concerned in
the presence of early enthusiasmin bringing a technol ogy
that brought increased risk and hardship to this sane huge

group of patients.

| need to echo the issue about the efficacy of the

cells, because | can see, as a total procedure, the
opportunity to prove equival ency. Wat | am concerned
about, though, is why is it working, and this issue about
the cells keeps comng to mnd in that, first of all, |
share Dr. Markol f's concerns about retaining the cells in
the defect, and | believe that sone of the work that was
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presented showed that tagged cells in very snall nunbers
were found | ater on.

| al so was concerned about the expectation that
there woul d be sonewhat of a dose-response curve for the
efficacious cells, and that as we saw | arger nunbers of
cells inplanted, we saw a | essening of the clinical result,
so this dose-response curve was, in fact, inverted, and
brings into question at |east, because we all believe that
this is a cell-based phenonenon, but which are the cells
whi ch address this phenonenon.

That brings us back to the issue of the periosteal
flap once again, and | think one way or another, whether it
is an aninmal nodel or sone other way, it needs to be
addr essed before convinci ng sone peopl e, nyself included,
where the efficacy of this particul ar approach resides.

| will provide that as a comment because | think
in many ways we have gone over that ground.

In the longer termview, | would ask the sponsors
if they are concerned about durability and | ong-term
efficacy wth a procedure that provides little congruence or
fit at the joint surface, either by hypertrophy or by
failure of fill, and in the sane regard as Dr. Sl edge
started the discussion, wth an architecture, a
t hree-di mensional architecture that is not known for
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durability or the lack of a three-dinensional architecture
that, as Dr. Poole would point out, is known for durability.

DR MBACKI: | think that those are all
excel l ent questions, and | think we actually have sonme good
answers. | think Dr. MPherson would like to respond to the
i ssue of dose-response. | know Dr. Mnas would like to
discuss a little bit about control groups in the hunman
arena. Dr. Trippel said why not do it as you have done it
in animal s where you can construct that experinent. Humans
are different, you have different considerations in human
studies. Let nme start with Dr. MPherson.

DR MPHERSON | nade the comment when | began ny
talk, | said that all tissue repair is cell nediated, and in
this case, we obviously believe that the chondrocytes that
are provided foll owi ng chondrocyte inplantation are
providing the repair.

In terns of dose, | think you have to understand
that the dose that was used was largely enpirically arrived
at fromthe Swedi sh experience or based on the Swedish
experience. | nean they did not have a good dose-response
kind of an analysis that you woul d expect for a parenteral,
for exanple, drug that you were using to treat sone kind of
condition, so the dose is largely enpirical

Now, the question, why does it appear that when
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you put in nore cells per unit surface area, for exanple,
the effect seens to be perhaps not quite so good. Until
recently, we didn't really have a very good answer to that
question, but within the |ast few weeks we have been doi ng
sone experinents -- again, thisis invitro, incell culture
-- looking at the capacity of chondrocyte to redifferentiate
as a function of cell density and al so | ook at not only
their proliferative capacity, but their ability, as | have
said, to make Type Il collagen and aggrecan, and so forth.

It turns out there is an inverse correlation
between the cells ability to proliferate and their
production of hyaline cartilage matrix conponents as a
consequence of cell density.

Again, this is based on RNAse protection kinds of
anal yses, immunohi stochem stry and also tritiated thym di ne
uptake to nonitor cell proliferation. The bottomline is
that there probably is roomto nodify the dose based on the
clinical data and these newin-vitro data, and perhaps get a
nore consistent result by nore carefully focusing on the
dose per unit surface area.

DR HANLEY: Thank you. Next answer.

DR MNAS. | was just going to comment on the
periosteumas a control group. There are so nmany vari abl es

with periosteum Dr. Trippel nentioned a study whereby
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tritiated thymdi ne and periosteum denonstrated that the
cells originated fromthe periosteum

In a rabbit study, this was done with the canbi um
| ayer facing up into the joint, so the cell popul ati on was
fromthat |layer. That clinical experinment in human
popul ation, the results aren't quite as good. | talked
about Dr. ODriscoll's results, 9 out of 15 satisfactory
results, 6 out of 15 poor results using that technique.

The technique of putting the canbiumlayer down in
an ani mal nodel was done by us, and we couldn't really
comrent well on that because we, at the 3- and 6-nonth nark,
it was against the enpty control. At six weeks it | ooked
like the cells were better than the periosteum al one.

In Dr. Peterson's study that was published | ast
year using rabbit nodel in the patella wth periosteum
facing down with cells versus no cells, there was a cl ear
difference, which was highly significant up to one year

So, in that control group in that aninmal nodel, it
seened that the effect of the cells was dramatic. 1In ours,
it appeared that there was an inprovenent, but we coul dn't
validate it because we didn't have 3- and 6-nonth aninals
with periosteumal one to control against.

In the cell layer upwards with tritiated

thymdi ne, the human experinent for that doesn't seemto be
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working that well, so the questionis if we were going to
use periosteumas the control, the only other thing that I
have in ny clinical experience is perichondriumfacing up,
but then again, here we have a chondrocyte hypertrophy in
bone formati on, and we al ready know t hat peri osteum has
chondrocyte hypertrophy with Type X col | agen expression, so
will that turn into bone, as well.

So, what is the direction of the periosteun?
Seeing as we don't have a human control w th periosteum down
ever published or even a study available in any literature,
and an animal nodel that fails --

DR HANLEY: W can discuss that in detail during
the discussion period if we think it is inportant. W
appreci ate your answers. | think we need at sone point to
get to the questions which the FDA has addressed to the
advi sory comm ttee.

| woul d suggest at this tinme that everybody stand
up for two mnutes, and we will conme back in a few m nutes
and address the questions.

[ Recess. ]

Comm ttee Questions

DR HANLEY: | think we are ready to reconvene and

we will now bring the advisory panel neeting back to order.

VW have four questions for the panel to discuss
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today. | will read themin order and then we shall return
to the first question.

The questions addressed to us are:

la. Please characterize the expected outcones for
patients with simlar cartilage defects and who are nanaged
simlarly to those treated in the BLA but wi thout Carti cel
In particular, please describe expected short and long term
outcones in patients treated with debridenent, |avage, and
physi cal therapy, with or without periosteal flap (or other
procedures) in each of the follow ng areas:

i) functional / synpt onmati ¢ out cones;

ii) arthroscopic findings;

iii) histological findings.

I n the discussion, please comment on the basis on
whi ch these determnations are nmade, for exanple, through
the published literature, personal experience, or other
manners. Mich of this has al ready been di scussed.

b. In the sponsor's functional analysis, based on
retrospective questionnaires, approximnmately 20 percent of
the patients reported less function at the time of the
questionnaire than before surgery. The absence of a
concurrent, random zed control armnakes it difficult to
assess whether or not Carticel could have had a negative

i mpact on these patients. Wile the Carticel data do not
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suggest any significant systemc toxicities, do these
findings raise concerns about |ocal deleterious effects?

2a. Discuss the extent to which, in light of your
answer to question 1, these data denonstrate that Cartice
has a favorable effect on each of the foll ow ng outcones:

i) short or long-termfunctional/synptonmatic
out cones;

ii) arthroscopic findings;

iii) histologic findings.

b. Considering all outconme neasures, and again in
light of the answer to question 1, has it been denonstrated
that the Carticel therapy has a favorable effect on outcone
nmeasures and that this effect is reasonably likely to
provide clinical benefit in the short or long tern? That is
t he key question we are addressing.

c. Do the arthroscopi c and hi stol ogi c data
contribute significantly to your determ nation?

d. To what extent can it be concluded that the
cells contribute to the favorabl e out cones beyond the
contributions of other treatnents, such as a flap?

3. Are there particular patient characteristics,
for exanple, lesion size, lesion |ocation, diagnosis of
osteochondritis di ssecans, or other diagnostic categories or
| ocati ons which define a subpopul ati on, whi ch appear to
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respond differently than ot hers?

4. For the discussed trial, input is sought.

a) Wat is/are the optinmal control treatnent(s)?

b) Wiich patient popul ation(s) shoul d be studi ed?

c) Wich endpoints (functional/synptonatic,
structural, and/or histological or others) should be
nmeasured, and over what tinme course?

d) Wuat type of study design is optinmal and
feasi bl e as recently di scussed, random zed, blinded, early
versus late treatnent, et cetera?

These are the questions that the panel is asked to
comrent on. One leads into the other, they all are
i nt erdependent, and we have di scussed aspects of all of
these in detail. W wll nowreturn to the first question
for open discussion.

Again, the question is: characterize the expected
outcones for patients with simlar cartilage defects and who
are managed simlarly to those treated in the BLA but
without Carticel. |In particular, please describe expected
short and long termoutcones in patients treated with
debri denent, |avage, and physical therapy, wth or w thout
periosteal flap with regard to the outcones di scussed,
function, arthroscopic, histologic, and what do you base
this on.
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The floor is open for discussion, comments. Have
we had enough di scussion on this already, so that we nay
sumari ze?

DR SLEDCGE: | do want to make one comment. | am
concerned about the phrase "the Carticel group,” since it is
not a group intw regards. One is it is not a honogeneous
popul ati on as we have heard discussed. It is a variety of
different lesions. So, it is not a grouping, it is not a
honogenous group that can be di scussed as a single entity.
| think there would be subsets, such as the focal fenora
condylar lesion that woul d be better described as a group.

Secondly, it has not been conclusively
denonstrated that the Swedi sh popul ati on were treated the
sane way. The technical aspects were the sane, but there
are differences we heard described in the treatnment of the
cells. So | amnot perfectly satisfied that we can
extrapolate directly fromthe Swedi sh data using cells that
they culture and produce and expand, and the current
technology. So | think the extrapolationis alittle
t enuous.

DR HANLEY: Qher comments?

DR SIECGEL: Let nme commrent on that commrent if you
don't m nd.

DR HANLEY: Pl ease go ahead.
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DR SIECEL: | would just like to point out that
this is a coomon dilemma in cellular therapy. There is, |
think, frequently for the nmany cel |l ul ar therapi es under
devel opnent, a constant evol uti on where people in the
| aboratory realize technical inprovenents, you know, they
want to get a certain type of serumout, because of risks,
they want to put a certain type of growh factor in.

| amnot going to offer an answer to that
guestion. What | amgoing to say is that as we regul ate
this whol e class of therapies, the answer cannot be al ways
to repeat clinical data, since it is just not feasible, so a
certain amount of judgnent needs to be nade about the
l'i kelihood that technical inprovenents in culturing are
leading to a variant or inprovenent of the sane product or a
di fferent product.

It is a decision we are facing all the tine. |
woul d just encourage you to nake that consideration on your
own basis, but recognizing that facing not conplete
certainty about what changes will be nade, we are often
faced w th neverthel ess having to deci de whet her we can
extrapol ate clinical data.

DR HANLEY: Thank you.

Dr. Coutts.

DR QCQUTTS: The question about what is the
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natural history of these lesions | think is unanswerabl e.
Dr. Mnas referred to the types of patients he has seen who
have had multiple procedures, and | amnot sure that he has
seen the natural history of this disease or whether he is
treating iatrogeni c disease.

The tendency for orthopedic surgeons is to see
these lesions and to do sonething, and then that clouds the
picture, so it makes it very difficult to define natura
history. The point | ammaking, | don't think we know
natural history.

The other part of the question is do we know how
this treatnent that, with the information currently
avail able, relates to other treatnents that are known. |
think the only other treatnent which has conparable results
to the Carticel nethod is allografting. That is the only
treatnent that seens to have any sort of longevity in terns
of its outcome. It holds up quite nicely and there is
10-year data on it. Carticel would appear to be equival ent
with about a 70 percent good result.

The ot her nethods, despite the deficiencies of the
l[iterature in this regard, with lack of controls and
conparability to this, generally speaking, give poor
results.

DR HANLEY: | think that is a good sumary. |
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t hi nk our di scussion throughout the afternoon, and with Dr.
Coutts' summary, would indicate that fromthe avail abl e
evi dence, other therapi es which have been enpl oyed,
i ncl udi ng debridenent, |avage, variations thereof, the
results of those treatnents are sonewhat |ess than the 70
percent range that have been indicated for the Carticel
therapy and for allografting, and this would be true with
regard to all types of outcones, functional, arthroscopic,
and probably histologic if we had histol ogy.

DR FR EDLAENDER  Excuse ne. Are you saying that
for long termor short tern?

DR HANLEY: For long term

DR FR EDLAENDER  Ckay. But for short term
resul ts?

DR HANLEY: For short term the discussion today
woul d indicate that nost therapies, particularly those
i nvol ving sone type of flushing out of the joint, wll have
sonme neasurabl e benefit over the short range.

DR FR EDLAENDER | would agree with that. |
just didn't hear that in your response.

DR HANLEY: | didn't say that.

DR FR EDLAENDER Ckay. That is why | didn't
hear it.

DR HANLEY: Thank you for helping me out with
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t hat .

DR FR EDLAENDER  Any ti ne.

DR HANLEY: The second part of this question
relates to some probl ens associated with the treatnment
group, the Carticel group. Sone patients had probl ens,
there were conplications, and these have been addressed in
the presentation and the discussion.

The question for the commttee is: in the absence
of a control armit is difficult to assess whether or not
Carticel could have had a negative inpact on these patients.
Wre there systemc or local toxicities that caused a
problemor were the problens related to the performance of
the procedure due to the arthrotony, the section, and that
sort of thing?

Comments? Dr. Pool e.

DR POOLE: W never discussed whether or not the
actual renoval of tissue to isolate chondrocytes fromthe
joint diditself create any pathology, and | think this is
sonet hing we have to consider as a potential issue.

The ot her observation, as | said, in |ooking at
two sets of specinens, where we | ooked at the regenerated
tissue and conpared it to the nornmal tissue close by, it was
clear that that normal tissue was quite abnornal, and

therefore the question is does the chondral defect or does

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



the filling of the defect or a conbination of both in any
way produce pathology in the surround cartilage, and | think
we still have to determne that.

DR SIEGEL: Could | ask a question? Dr. Poole
in your experience, is the occurrence of abnormalities in
the tissue surroundi ng a defect a commonpl ace occurrence
wi th ot her approaches?

DR POOLE: Yes, this is quite common and it
really relates | think, as Dr. Markolf has indicated, to the
fact that the chondrocytes are incredibly sensitive to the
| oadi ng, and when you create a defect in the close-by
envi ronnent, then, the |oadi ng changes, and that abnor nal
| oadi ng, because it is not what the cells are used to, can
itself create degeneration of that cartilage which was
ot herwi se nornal .

So you can have indirect effects on the
surroundi ng tissue by the change in the | oadi ng which coul d
be created by either the original defect or the nmanagenent
of the defect. The sane could apply to the creation of a
defect to provi de donor chondrocytes, sonething which we
have never di scussed.

DR HANLEY: Further comments?

DR SLEDGE: There is a flip side to that, and
that may be that there wasn't sufficient resection of the
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abnornal |esion before the procedure. | think it was
nmentioned by Dr. Mnas that when the operation is
undertaken, there is a resection back to "nornal."

| amnot sure howthat is determned, but if in
the sections you saw there was limted resection or reasons
of a conservatism you woul d expect to see histol ogically
what you saw. So it may not be cause and effect.

DR HANLEY: Dr. Kuettner.

DR KUETTNER  Just in support of what Dr. Poole
just said, the |atest work of Dr. Ei gner fromthe Max Pl anck
in Germany showed that whenever you have on any side of the
cartilage sone defect, the rest of the cartilage is
respondi ng with an abnormal synthesis of Type Il and ot her
matri x conponents, so the cartilage per se is always
responding if there is any danage on one side, the rest of
the cartilage will respond with an increased synthesis, kind
of a stimulation, so the rest of the cartilage is not
dor mant .

DR HANLEY: | would ask the coomttee if they
think there are any systemc effects fromthis or this just
a | ocal phenonenon that we are tal ki ng about.

Dr. Coutts.

DR CQUTTS: | think it is fair to say that the

effects of this procedure are fairly well localized to the
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joint of concern and that we have not heard anythi ng today
whi ch woul d suggest that there is a systemc effect.

DR HANLEY: Thank you.

Dr. Trippel.

DR TR PPEL: Wth respect to the local effects,
there is | think another possible interpretation of Dr.

Pool e's findings, and that is that the abnornality is a
result of the presence of the defect which causes an
abnornal distribution of forces across what once was nor nal
cartil age.

Wiet her the filling of the defect may have
actual |y decel erated the process is not known. Wether the
filling of the defect had no effect on it or whether it
accelerated, | think is unknown, so that as far as question
(b) is concerned, | think it falls into the same category as
question (a), and that is, that we don't have enough data to
be able to answer the question intelligently.

DR HANLEY: | think so, but | think the
di scussion earlier today, and now, would reflect the fact
that we do not believe there are najor systemc toxic
effects and that |ocal effects are related to how nechani ca
i nfl uences and responses to |oading and rough terrain, if
you will, occur in situations like this.

O course, it will occur with the di sease process
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itself al so because you have a divot, if you will, in the
bone.

DR TR PPEL: And, of course, there is the
hypertrophy that was commented on earlier. Sonetinmes it is
synptomatic. In cases where it is asynptonatic, it nay
still have an adverse effect on the opposing articul ar
surface over tinme, but | don't know

DR HANLEY: Dr. Poole.

DR POOLE: Addressing the original defect, again,
we don't seemto have any information about because we have
not heard about it today or perhaps we have. W don't know
how i nportant it is with respect to the managenent of this
defect with this procedure, with respect to the tine at
whi ch the defect was created.

Do you get a better repair rate if you manage the
defect nore rapidly than less rapidly, for exanple, and this
is | think sonething we really have to address - the
managenent of the tine-dependent nmanagenent of that defect,
does it affect outcone.

DR HANLEY: Dr. Coutts.

DR CQUTTS. ne final observation. No discussion
was given today with regard to norbidity of the donor site.

DR HANLEY: That was just brought up, and | think
that is part of this particular question. The attenpted
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answer to this particular question, that we really don't
know.

| think to summarize the coommttee' s di scussion
in all of the discussion that has gone on today, we really
don't know what is happening locally, but they are not najor
concerns over what is happening systemcally with regard to
these things. It is not a lack of understanding of this
particular thing, is not in and of itself a deterrent to
continue to study this process.

Dr. Tonford.

DR TOWCORD: | would like to just remnd the
panel that this requires two general anesthesia surgica
procedures in contrast to one general anesthesia with
scraping out a lesion or sonething |ike that.

So interns of a systemc toxicity, there is the
perhaps snal |, but nonethel ess present risk of two genera
anest hesi as i nstead of one.

DR HANLEY: Two anesthetics of sone sort.

DR TOWCORD: Anesthetics. Ckay.

DR HANLEY: Noted.

DR SIECEL: Before you leave this, two things.
(ne is the issue of the hypertrophy which was seen i n about
40 percent of patients, a little over half of those who had

arthroscopy. | wonder if there is any comment on that. |
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believe Dr. Mnas said sonme of those patients have catching
as a result of the hypertrophy, that is relatively easily
managed, but mght require another procedure. |Is that
correct?

DR HANLEY: Yes, that was ny interpretation. He
said in his experience it was the graft donor site where he
t hought the periosteumhad ridden up, but there are other
reports that we read where, in fact, the cartilage graft, if
you will, was hypertrophic and proud, if you will, and was
tri mmed back.

This seens inherent in at | east sone percentage of
patients that undergo this. | amnot sure we have had any
evidence to tell us why or howto control this.

Conment s?

DR FR EDLAENDER It is clear | think fromthe
past that incongruity, either too much or too little, wll
affect the long termhealth of the joint.

DR LIZAMBR : | have a comment about the question
of whether or not renoving the cartilage fromthe donor site
makes a difference. There were approximately four to five
patients of the 153 who had biopsy site fromthe opposite
knee, the normal knee. This was often in people who had
previous procedures and | acked good donor sites.

There were one or two patients that then sonmewhat
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subsequent|ly, not imrediately, but nonths to a year or two

| ater devel oped sonme problens in that knee, but oftentimnes
those patients were not conpletely normal in both knees, but
| do recall at |east one that had a very normal arthroscopy
at the harvesting in the opposite knee, and then
subsequent | y devel oped probl ens after that.

DR HANLEY: Well, there is no doubt that anything
you do, anytine you do anything to anybody w |l have sone
effect. It is just a matter of how nuch an effect it has.
So | don't think anybody is saying it is not causing any
issues. It is just a matter, is it amjor, clinically
significant item

Dr. Sl edge.

DR SLEDGE: | think it is fair to say, and should
be noted, that there is no articular cartilage that is not
wei ght-bearing or used. If it weren't weight-bearing or
used, it wouldn't exist. So | don't think we ought to be
too frivolous about the donor site. That is weight-bearing
articular cartilage, and I would be willing to sacrifice
mne for a procedure that worked, but we shoul dn't
trivialize the fact of the donor site.

DR HANLEY: Further comments? To sumarize, it
is the general opinion of the coomttee that there are |ocal
effects fromthe performance of the procedure, and there may
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well be alteration in | ocal bionechanical and bi ochem ca
issues at the site, but these do not seemto be influencing
t hi ngs outside of the knee, and we don't know the long term
effects of that.

Question 2. Discuss the extent to which, in |ight
of your answer to question 1, the data presented denonstrate
that Carticel has a favorable effect on each of the
foll owi ng outcones: short or |long-term
functional / synptonati ¢ out comes, arthroscopic findings, and
hi st ol ogi ¢ fi ndi ngs.

O (b), we will have a vote of the voting nenbers
on the commttee. This question is: Considering al
out cone neasures, and again in light of the answer to
question 1, has it been denonstrated that the Carti cel
therapy has a favorabl e effect on outcone neasures and that
this effect is reasonably likely to provide clinical benefit
in the short or long term

Back to (a). Does it have a favorable effect on
short or long-termfunctional, arthroscopic, and histol ogic
findi ngs?

DR FR EDLAENDER  Just a point of clarification
Wen we say "it," do we nean the cells, articular cartilage
cells alone or the entire procedure?

DR HANLEY: The entire procedure.
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DR FR EDLAENDER  Not knowi ng from whi ch el enent
of the procedure the benefit is derived.

DR HANLEY: The entire procedure which includes
the cells, which differentiates it fromother simlar
procedures without cells. Correct?

DR FR EDLAENDER  But enphasi zing the fact that
we do not know from which specific elenent of this procedure
the positive benefit is derived.

DR SIECEL: 2(d), when we get to discussing 2(d),
we will ask specifically.

DR FR EDLAENDER  The sequence in whi ch these
wll be voted makes it inportant to clarify this ahead of
tine.

DR HANLEY: In ny opinion, you are absolutely
correct. W don't have enough information to separate and
sort this thing out to where the effect conmes from W are
tal ki ng about the procedure as described which enpl oys
cells.

Dr. Rangaswany.

DR RANGASWAMY: | have a question. Can we really
comment on the long termresults given what was presented
today? | nean it was brought up even in question 1.

DR HANLEY: You can conmment. Maybe | don't know.

DR RANGASWAMY: | don't think you should bring it
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up for a vote on that particular issue of long term

DR SIECEL: Let ne clarify what we nmean by that.
Qoviously, there is very little 5- or 10-year followup, a
few patients, but very little here. W were specifically
di stinguishing, as we did in the MAS cell policy, the 6- and
12-nonth data fromthat 18, 24, you know, which you
correctly point out that is not exactly long term but it is
a sonewhat different body of data since the expectation, as
expressed here, has been different for traditional therapies
out to tw to three years fromwhat one woul d expect from
the sane therapies in one year, and rmuch | ess favorabl e, but
a point well taken, and that the truly long termdata we
won't have for a nunber of years.

DR HANLEY: Dr. Sl edge.

DR SLEDGE: Again, | need clarification. Are we
tal ki ng about articular chondrocyte transpl antati on when you
say the "Carticel treatnment"? |f you mean specifically the
Carticel treatnent, we don't have anything except the
registry data, is that correct?

DR HANLEY: That is correct.

DR SLEDGE: So if you want to tal k about anyt hing
| onger than six or 12 nonths, then, you have to go to the
Swedi sh data, which is not the Carticel product.

DR HANLEY: | think we can use that in our
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di scussion. Qarification, Dr. Siegel?

DR SIECGEL: Well, | think that we woul d val ue
your judgnent on that. W have | ooked at the Swedi sh data,
our scientists have | ooked at the validation of cel
production, and there were biopsies froma nunber of
patients that were split and cultured in part in the United
States and in part in Saeden, and the outcones were studied
and as | understand fromour reviewers in terns of cel
growt h and ot her outcone neasures provi ded a significant
| evel of assurance to us that the changes nade in the
procedure were not such that they would invalidate
generalization of the clinical data, however, if you are to
bel i eve ot herw se --

DR SLEDGE: | amnot questioning that. | just
want clarification of what we are tal king about. | am not
questioning it.

DR SIECGEL: Wat we are tal king about is what has
been shown for the Carticel therapy, however, we have been
operating under the assunption that the Swedi sh data are
relevant to what we can tell about the Carticel.

DR SLEDGE: | think if we are going to vote on
it, we should stratify and nmake sure we are voting on either
the Carticel or the Swedi sh data.

DR HANLEY: Further discussion? Dr. Trippel
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DR TR PPEL: This is another point of
clarification. It sounds to nme as though we are bei ng asked
to vote on sonething that is different fromwhat is witten
here, so | would like to request that we either change what
we are voting on or change the wordi ng here so that they
mat ch.

If we could replace the word "Carticel™ wth
"therapeutic regi men" or "conplex of surgical procedures" or
sonething like that, then, we can vote on it, but Cartice
is the cells, and we have no controlled studies to | ook at
what the cells are doing or aren't doing, so we really can't
vote on what Carticel is doing. W don't have the data.

DR HANLEY: darification, please.

DR SIECEL: Yes, that would be hel pful. 1 think
as | have indicated in ny earlier remarks, we are quite
interested i ndependently, in a separate determnation, as to
whet her the overall treatnent regi nen provided benefit, and
as indicated, if that is the case and there is a reasonabl e
l'i kelihood that the cells contributed, we can look to -- you
know, we have precedent in |looking to additional studies to
confirmng that, but the independent determnation as to
whet her the conbi nati on nay provide a benefit and that the
cells likely had a contribution, recognizing that there
aren't data to nake that determnation, would be very
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hel pful .

DR HANLEY: So that is what we are going to do.
V¢ are going to discuss and vote on the procedure which
i nvol ves the use of cultured chondrocytes as di scussed, not
just the cells.

Any further comments on how t he procedure
enpl oyi ng the cul tured chondrocytes influences short or
| ong-termfunctional, arthroscopic, or histologic findings?

I will summarize our discussion today. W wll
ask for comments fromthe panel. It appears fromthe
presentations and fromour discussions that there is sonme
short- and nediumtermeffect that is in excess or better
than other treatnent regi nens enpl oyed, such as debri denent,
| avage, isol ated periosteal coverings, and it appears that
the patients, fromthe limted informati on we have, do
better than what we think is the natural history of the
di sease for patients presenting with synptonmatic defects in
their articular cartilage in the knee.

So we think they do better functionally and
synptomatically in around the 70 percent success range. W
can comment on this.

Arthroscopi cal ly, we have evidence that suggests,
again limted, that the patients that do wel|l have sonmewhat
better |ooking articular surfaces, not always direct
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correl ation, but somewhat better.

The histology is another issue, and fromthe
di scussion -- again, | amnot trying to inject ny persona
opi nion, but reflect the discussion -- but what | hear about
histology is that it is difficult, if not inpossible, to
correlate the clinical outcome with what the histol ogy | ooks
like, and that nore work needs to be done on that.

V¢ may have disparate opinions on this, but the
fact remains that it is hard to prove the case that we can
make pretty good or hyaline-like cartilage that correl ates
with the clinical outcone.

M/ summary statenents are now open for correction
or di scussion.

Dr. Rangaswany.

DR RANGASWAMY:  Wien you use the word "better
than," it inplies that there is a conparison w th another
nmethod, and it is really not better than. The patients did
do well, they did respond, they becane asynptomatic, but
this really wasn't a trial with any kind of study with
control s.

DR HANLEY: | would alter that to say were
inmproved fromtheir pretreatnent state.

DR FR EDLAENDER  That is an inportant
clarification and the same one | was going to nake. A
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beneficial effect is easier for me to enbrace than a
conparison, and there was a chart provided to us that showed
that the short-termbenefits of virtually all of the other
alternatives were in the sane range.

DR HANLEY: W are tal king about the nediumterm
VW are tal king between a year and three years or so, |
think, that is the best we can do with the infornation we
have.

DR FR EDLAENDER | was | ooking at the question
and one of the specific portions of the question was short
termand the other was long term

DR HANLEY: W are not going to address those two
issues. | think we will leave it at it appears to provide
synptomati c and functional inprovenent for patients
undergoing it in the period beyond a year and up to three
years or so, and we are not here to define what short and
| ong term are today.

DR SIECEL: R ght, but | would like a
clarification regarding that distinction between -- | mean
obviously, at least in the shorter term there seens to be
consensus wWith our determnation, as well, that a nunber of
procedures that mght just involve | avage and debri denent
al so benefit the patient.

| think what you are saying as the sense of the
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commttee is that the extent of the benefit extended beyond
that is greater than one would expect with alternatives.
Recogni zi ng t he weakness, and we have discussed this al
day, of conparisons, it is not sinply enough for us to know
that they are better, but that there is reason to believe
that they are better than they woul d have been had they not
been --

DR HANLEY: That is ny opinion.

DR SIECEL: At least two or three nods.

DR HANLEY: That is ny read on the discussion.

Any comments? Dr. Trippel

DR TR PPEL: |If | understood Leela and Gary's
points, there really hasn't been the type of study that
woul d enable us to specifically say that it was better. The
literature includes, as has been di scussed, a w de range of
different indications for this, the groups are not
necessarily conparable, the treatnments are in a w de range
of categories, and | think that we woul d be nuch safer
saying that we weren't certain about a conparison, but that
the data is at |east perhaps conparable.

Wuld it be an acceptabl e conprom se to say the
same or better than?

DR RANGASWAWY: | don't think you can say better
t han unl ess you have got anot her conparable group. Wen you
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say "conparable group,” the group should be identical inits
denographi cs and everything. | don't think you have that if
you really want to be pure science about this, but I think
you can certainly say that the patients were i nproved. You
don't have to nake a conpari son.

DR TR PPEL: How about inproved to a simlar or
greater extent?

DR FREDLAENDER | don't think that the question
asks us to do that. | think in fairness both to the sponsor
and our deliberation, it is asking whether there is a
favor abl e response, period.

DR RANGASWAMY:  And there is a favorable
r esponse.

DR SIECEL: It is asking whether there is a
favorabl e effect on outcone. W are asking are there
favorabl e outcomes that woul d not be anticipated were the
Carticel product not adm ni stered.

DR HANLEY: | think the nmenbers of the commttee,
many menbers feel that there probably is, is ny read, and
sonme do not think they can nake that decision because of
| ack of validated scientific information available. W are
tal ki ng about clinical opinion versus p val ue.

| amnot sure we are going to be able to resol ve

that today, but let the record reflect that those are
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concerns of the coomttee. Some of this will cone out in
the vote al so, because we will see, because that is the rea
I Ssue.

At this time, | would like to query the voting
panel nenbers with regard to their view as registered in a
vote on question 2(b).

Considering all outcone neasures, and again in
light of our answer or discussion concerning question 1, has
it been denonstrated that the Carticel therapy procedure --
the whole thing -- has a favorabl e effect on outcomne
nmeasures and that this effect is reasonably likely to
provide clinical benefit in the short or long term-- and we
wll elimnate long termsince we can't nmake that decision
and short term-- to provide clinical benefit. 1Is it
hel pful ?

Ve will now read the voting nenbers.

DR RANGASWAMY: Can | ask one question? Wy is
the word "therapy" used?

DR HANLEY: W changed that.

DR RANGASWAWY: W aren't using the word

"therapy," then, right, we are leaving it out.

DR SIEGEL: It was used, in fact, for the sane

reason that you use the word "procedure,” that we are not

speci fically asking whether the product here, but whether
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the therapy including the surgical procedure, the product,
post oper ati ve managenent.

DR GREENVALD.  Wul d you enunerate, please, 1, 2,
3, 4?7 \Wiat are the outcone neasures we are tal ki ng about ?

DR SLEDGE: O would it be sinpler just to say
out cone?

DR HANLEY: Qutconme. Really, we could pick over
this thing all day long. Do you think this help patients?
That is the question, it really is.

DR SIECEL: Let ne clarify how the questions are
framed, as well. Under (a) we enunerated so we coul d get
di scussi on about specific outcones, but we do need an
integrated opinion, did it affect outcome neasures that you
believe are likely to predict, that are reasonably likely to
provide clinical benefit in the short or long term

| think some outcone neasures nay be easier or
harder to determne for different individuals based on both
background and on the nature of the control group. It may
be nore apparent that it had an effect on histol ogy that you
woul dn't have gotten without the therapy. It mght be nore
apparent to sone clinically.

But at this point we are asking to integrate as to
whet her you think it is denonstrated there is an effect, and

given that that effect may or may not be based on clinica
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data, we will get to that in (c) and (d), does that effect
i kely provide clinical benefit.

DR RANGASWAMWY: | think what Dr. Hanley said
earlier when he said it provides a favorabl e response and
synptomatic relief, you cannot use outconme neasures because
we didn't do an outcone study. This was not an outcone
study. So there is no way that you can even put that word
in, I don't think. It would be totally msleading. So, |
think you had better go back to what Dr. Hanl ey said.

DR HANLEY: W will go back to "provide a
clinical benefit," which nmeans do you think it hel ps
patients.

| will read now the voting nmenbers, the appointed
voting nmenbers, and ask you to state your nane, please, or |
will read your nane and give ne a yes or a no to the
questi on.

Dr. Keith Markol f.

DR MARKCLF: This is not voting for the BLA this
is just this question?

DR HANLEY: Correct.

DR MARKCLF:  Yes.

DR HANLEY: Leel a Rangaswany.

DR RANGASWAMWY:  Yes, knowi ng the changes we nade
in the wording.
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HANLEY: Dani el d auw
CLAUWW  Yes.

HANLEY: Gary Fri edl aender.
FRI EDLAENDER  Yes.

HANLEY: A Seth G eenwal d.

GREENVWALD:  Yes.

3 %3 3 3 3 3 3

HANLEY: Kl aus Kuettner.

=

FREAS. H s vote, M. Chairnan, was yes, and
he had to | eave to catch an airplane about two m nutes ago.
DR SIECGEL: The record probably shoul d show t hat
he voted on the question as originally worded, not as
r ewor ded.
DR FR EDLAENDER He was here for the full
di scussion. He just left two mnutes ago. He voted on the
way the question was nodified, yes.
DR HANLEY: Thank you for that clarification.
dinton Mller.
DR MLLER | amabstaining. | see thisis a
clinical decision, not a scientific one.
DR HANLEY: Roger Nel son.
NELSON:  Yes.
HANLEY:  Ant hony Pool e?

POOLE:  Yes.

3 3 3B 3

HANLEY: d enent Sl edge.
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SLEDCE:  Yes.

HANLEY: W/ Iiam Tonf or d.
TOMFCRD.  Yes.

HANLEY: Stephen Tri ppel

TR PPEL:  Yes.

3 %3 3 3 3 3

HANLEY: Thank you.

=

FREAS. M. Chairman, that is 11 peopl e voting
yes, and one individual abstaining.

DR HANLEY: Thank you. On our commttee the
chairman votes in the case of atie. | believe this is our
comm ttee neeting, correct?

I f your answer to 2(b) is yes, please discuss the
following -- the answer was yes -- do the arthroscopi c and
hi stol ogi c data contribute significantly to your
determnation? Further discussion? Dr. Coutts.

DR CQUTTS. | was just sitting here thinking that
maybe you mght want to divide that question and ask about
the arthroscopic and then the histologic separately.

DR HANLEY: That is what | think. Let's start
with arthroscopy. VW had sone of that discussion right
before our vote. Arthroscopy, do you think the reports we
have received of the arthroscopic findings post-treatnent
correlate with the results and indicate that it is a
benefi ci al procedure?
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Dr. Trippel.

DR TR PPEL: | don't believe that the
arthroscopi c findings were quantitated, and the nunber of
i ndividuals in whomarthroscopi c findings were reported as a
percentage of the total of the patients who were anal yzed is
| ow.

DR HANLEY: | think that is a fair assessnent.
The good ones they showed us | ooked good, and we don't know
about the other ones.

DR SIECGEL: | think arthroscopy was about 80 or
90 percent.

DR CQUTTS. MNo, they reported on 82 patients that
had had art hroscopy.

DR SIEGEL: | amsorry, 86 patients.

DR QCQUTTS. Yes, and there was a reasonably good
correlation between the arthroscopi c description, and they
were categorized in a sem-quantitative fashion, and there
was seemng correlation without benefit of a regression
analysis. There appeared to be a correl ati on between the
arthroscopic finding and the quality of the outcone.

DR HANLEY: Dr. Friedl aender.

DR FR EDLAENDER W are tal king about a clinica
benefit for the short termonly?

DR HANLEY: For the non-long term yes.
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DR CQUTTS. And this is Swedi sh dat a.

DR FR EDLAENDER | don't have any problem
There isn't a correlation -- there may be, but | don't need
that, no. | didn't see that.

DR HANLEY: Correct.

DR SIECGEL: Let ne point out because | think this
was a little unclear. Around the fifth or sixth page of
your slides fromthe FDA are the data about that.  those
who had mcroscopic integrity at a high | evel w thout m nor
defects, there were only four, and all four had resuned
nornmal activity.

G those wth mnor defects, 12 had resuned all
activities, 22 had sone inprovenent, 11 had no inprovenent.
G those with major defects, only 1 resuned all activities,
7 had sone inprovenment, and 11 had no inprovenent. So |
think that is what you were referring to in the data,
suggesting a rather strong type of correl ati on between those
out cones.

DR HANLEY: Let nme attenpt to summarize this.

VW have been shown sone information that
arthroscopy may correlate to sone degree with clinical
out cone, but we have insufficient evidence to say that it
absol utel y does.

H stol ogy, we do not have evi dence that suggests
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that there is a correlation between the histol ogi c findings
and t he out cone.

DR CQUTTS: | think it is fair to say that it is
confusing. There is data, it is very confusing.

DR HANLEY: | think it would be very inportant to
say | amnot saying that it does not correlate, but we have
no distinct evidence that it has a direct correlation.

DR SIECEL: Let nme make sure that we are clear
about what the question is because this question is
inportant in terns of the various regulatory strategies |
di scussed up-front.

VW are not asking whether these data have been
val i dated as surrogates, whether you can determ ne that
sonet hi ng works from histol ogy or arthroscopy. W are
asking, in your integrated decision that there is reasonably
likely to be clinical benefit, is that based entirely on the
clinical outcones or do the clinical outcones per se support
that or is there a significant contribution fromthe results
observed in arthroscopy and in histological data that |ead
to that concl usion.

So it is a sonewhat different question fromthe
way you are phrasing it. | want to nake sure we have it
answered in the right way, so that I know what to do with
t he answer.
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DR HANLEY: Leel a Rangaswany.

DR RANGASWAMY: This is really a clinical
deci sion? You know, it goes back to the old thing of
surgeon saying you have a gut feeling this is going to work,
but this does seemto work clinically, but I don't think any
of the other data can be used to substanti ate what we have
said. | nmean it is there, it is interesting data, one can
ook at it, but I amnot sure it adds significantly even if
you change the wordi ng.

| think it doesn't really contribute to the
determnati on we nmade, because that was based really on a
clinical decisionmaking, not on science here.

DR HANLEY: | think we have a dil emma here
bet ween scientific nethodol ogy and clinical practice of
medicine. | think scientifically, we are having a difficult
time validating this. | think the orthopedi c surgeons nay
use a little bit of everything to cone into their decision.

Dr. Pool e.

DR POOLE: This is a probl embecause we j ust
don't have enough data to really say scientifically whether
or not we definitely feel this process is working, but based
upon the data that we have, we clearly can say that there
are successes and failures. W cannot generalize and say
that there is al ways success.

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



aj h

W all know there are successes and failures. Ve
have to understand why there is a difference. But when we
| ook at the data, we realize at least in the short term
there are clearly benefits. That is why | said yes, but in
the long term if we have histology like that, we are goi ng
to be concerned, at least I wll be, about long-term
out cone, because of inability to sustain a proper |oading of
the cartil age.

DR SIECGEL: Are you saying your yes was based in
part on the histol ogi cal assessnent?

DR POOLE: I n part, because there was sone
successes, not perfect as | said in ny report. One has to
recognize that. This is the very first tine data of this
ki nd has been generated, and it is far, far fromperfect,
but it is very encouraging. That is why | was positive in
ny final statenent in ny report.

DR HANLEY: Dr. Coutts.

DR OCQUTTS: | would like the record to show t hat
there are different kinds of science. There is the basic
sci ence we have been tal king about, and there is clinica
science, and we are going to be nore and nore dependent upon
and will be making decisions in the future based on clinical
sci ence, and we have had sone clinical science presented to
us here today.

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



aj h

| amnot commrenting on the quality of the science,
just that we have had sone clinical science, and it is on
that basis that we are al so maki ng sone deci si ons.

DR HANLEY: Thank you. | think that summarizes
how we got at our answer on those issues.

The next question we have visited and revisited,
and let's go again. To what extent can it be concl uded t hat
the cells contribute to the favorabl e out conmes beyond t he
contributions of other treatments, including the periosteal
flap?

Dr. Friedl aender

DR FR EDLAENDER | have yet to be convinced that
the cells are the sole source or the primary source of the
i nprovenents and benefits that we have been tal ki ng about.
It would not surprise ne if they were, | just haven't seen
t he evi dence.

DR HANLEY: Dr. Poole.

DR POOLE: For this reason we have to have a
proper control study.

DR HANLEY: | think that reflects what the
di scussion has reveal ed before, and we need sone nore worKk
on that. W don't know.

Question No. 3. Are there particular patient
characteristics which define a subpopul ati on, whi ch appear
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to respond differently from ot hers?

Wio is the best candidate? W had di scussion
about the fenoral condyle lesion, the tibial |esion, the
patella | esion, the osteochondritis dissecans |lesion. The
information presented clearly favors the fenoral condyle
lesion as the best in their results although they have new
data, they say, that says that the patella is doing better
than it did before.

Comment s?

DR SLEDCGE: W didn't talk about the OCD | esion,
t he osteochondritis di ssecans, because | didn't see
stratification by age, and I think it is fairly well known
that that |esion before the growth plate is closed, has a
very favorable natural history, so | would say that that is
a group that probably shoul d be excl uded from st udy.

There is another worrisone thing we didn't comrent
on. In the Snedish data, it |ooked to ne in sort of a rough
summary that patients who had a fenoral condyl ar defect plus
and ACL-deficient knee had better inprovenent with a
conbi ned aut ol ogous chondrocyte transpl antation and repair
of the anterior cruciate |ligament than those with fenora
condyl ar defects al one.

Then, we saw data that said at initia

arthroscopy, | think it was 2 or 3 percent had focal
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cartilage defects at the tine they were first arthroscoped
with their ACL defect. Later, when they canme to the
surgery, it was 20 percent. |t suggests that that is a
different lesion, it is not a traunatic |lesion, perhaps it
is related to the deficiency of |iganentous instability.

So | think that group woul d be worri some and woul d
contamnate with another variable the purity of a clinica
st udy.

DR HANLEY: | would agree that fixing their
anterior cruciate |liganent al one may have provi ded the same
degree of inprovenent, we don't know

Dr. Mller.

DR MLLER | was going to say it seens to ne
like this is one of those questions where we don't have the
data. In saying that, for exanple, when we tal k about the
patient's characteristics, we should include patient
behavi or, and we heard very late in the conversation about
the influence of post-operational behavior of the patient
and how that influences the effectiveness of the cells you
put in there.

So it seens to ne like that has to be taken into
consi derati on.

DR HANLEY: | think that was nade in the
presentation that you need a notivated, cooperative patient
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who can performthe rehabilitation program | don't see
much debate here about that.

Dr. Trippel.

DR TRPPEL: | would just like to support what
Dr. Sledge said, and that is that, in fact, we really don't
need to worry about whether the person did or didn't have
the ACL out at the tine because we are tal king about the
entire therapeutic program and that includes ACL
reconstruction for the patients who needed it. It doesn't
include it for those who didn't need it. So we have got al
coners cover ed.

DR HANLEY: So you are saying that we cannot
define a particular patient subpopul ation which is different
or we can define every popul ation there is?

DR TR PPEL: What | amsaying is it doesn't seem
to matter whether the ACLis in or out initially if
reconstructing it as a part of the therapy corrects the
probl em for you

DR HANLEY: | agree.

Dr. Pool e.

DR POOLE: Actually, | think the QCD group is
extrenely interesting and inportant, and Dr. Lizanbri drew
our attention to it. One of the very interesting features

of OCDis that there is clear evidence for vascul ar invasi on
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into the cartilage, and this could pronote the healing of
t he defect.

In fact, this | ooked |ike one of the best groups
based upon the imted data, and that could well be because
of the nature of the di sease process which features an
angi ogeni ¢ process of cartilage invasion, which we don't see
in any of the other groups ordinarily except in rheunatoid
arthritis.

DR HANLEY: M take on this is that we can't
define too nmany subpopul ati ons.

DR SIECGEL: There is not a lot of patients, but I
would like a clarification fromDr. S edge, your comment
about excluding OCD patients fromeval uation. That was
specifically those who were young enough that their growh
plate hadn't closed. |Is that correct?

DR SLEDCGE: Yes, it is a different
pat hophysi ol ogi cal process.

DR SIECGEL: Are there any comments on how, in
adults, howthe likelihood of repair with, let's say,
| avage, treatnment alternative procedures in QOCD conpares to
the likelihood or expectations in, let's say, traumatic
injury in athletes?

DR SLEDGE: | tried to do a literature survey on
that before | came, and | could only find two papers that
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addressed the natural history of OCD in adults untreated.
Bot h suggested it |eads to progressive osteoarthritis
untreated in adults.

DR RANGASWAMY:  Wien you want to define a
subpopul ation, are we defining it because we want to place a
restriction on it?

DR SIECGEL: R ght now we are just |ooking for
expertise, not specifically looking for that. |If there were
a general feeling that some subpopul ation was clearly so
different that you felt that way, we would want to hear
t hat .

DR HANLEY: | don't hear that in the discussion
other than ny commrents that possibly the undersurface of the
patella doesn't do as well fromthe information presented.

DR GREENVALD. There i s one subpopul ati on, and
that woul d be open growth plate patients, and you woul d
really want to exclude those fromthis whol e di scussion
because the nechani smof nutrition and survival is entirely
different.

DR HANLEY: Let's nove forward here to anot her
| arge issue concerning further studies which nmay be
under t aken.

If a study was to be undertaken, |et us discuss
i ssues concerning the type of study and controls, that sort
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of thing. Wat is the optinal control treatnent? Dr.
Fri edl aender.

DR FR EDLAENDER W have been tal ki ng about
isolating the contribution of the transferred cells. e
way to do that would be to destroy the viable cells in the
periosteum keep it, and there are a variety of techniques
to do that. You would have a periosteal or periosteum
substructure. The barrier should be identical, but you
woul d have no cells to contribute to the repair.

DR HANLEY: In that way you woul d overcone the
issue with regard to putting a periosteal flap over with no
cell s?

DR FR EDLAENDER  You kill the cells in the
peri osteum and you retain the fibrous nature of that
structure, and away you go.

DR HANLEY: That is an alternative to just
putting a periosteal -- another, not an alternative --
anot her control group aside fromjust putting a periostea
flap and no cells, correct?

DR FR EDLAENDER  Correct.

DR HANLEY: Dr. Tri ppel

DR TRIPPEL: | would be a little bit concerned
about that patient population froman ethical standpoint. |
woul d be unconfortable putting dead periosteumin there and
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no cells.

DR FR EDLAENDER W do that all the tine. That
doesn't concern nme at all.

DR TR PPEL: Were are you going to get your
repair cells fron?

DR FR EDLAENDER  The cartilage. Transfer the
chondrocytes just like they are right now, but render
acel lul ar the periosteum and thereby you have elimnated it
as a source of cellular repair.

DR TR PPEL: So you are not proposing to use a
peri ost eum al one.

DR FR EDLAENDER No. | was responding to, in
fact, this is only one alternative, but it is the one that
woul d convince ne that the benefit was being derived from
the transpl anted cells.

DR HANLEY: That gets around the issues that were
brought up before, we don't think we can do this with the
flap al one, we need the cells fromthe sponsor.

Dr. Trippel.

DR TR PPEL: | have another ethical concern with
that design, and that is --

DR FR EDLAENDER | disagree with that, too.

DR TR PPEL: -- it nmandates that the patient
receive two surgical procedures. It doesn't give themthe
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opportunity to see if they can have a successful result with
only one surgical procedure, which mght be possible if you
have periosteumal one and in which case the cells cone from
a peri osteum

DR HANLEY: That is another potential control
group. You don't always have to have just one control
gr oup.

DR FR EDLAENDER  You are nmaking it too
conplicated. First of all, it is already a two-procedure
effort. Secondly, it is possible to retrieve a snall anount
of fibrous tissue in a relatively confined, controll ed,
smal |l type of procedure. Thirdly, you can get it in an
all ogeneic sense if you really wanted to, | suppose. |
think there are ways to overcone that.

DR SIEGEL: W will certainly have nore detail ed
di scussions in the ensuing days and weeks. There are a
coupl e of concerns. W may not be able to hamrer out al
the details. | think | amhearing a clear nessage that
there is a concern about periosteal flap.

| know one of the issues that has been raised is
not just a cellular contribution, but that it may be naki ng
important growh factors, in which case that design per se
may not answer the question as to whether the cells

contribute because a lack of activity mght be because of
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the lack of periosteal cytokines.

| guess | would want to think about whether doing
such a procedure, even if informative, but without any
possibility of benefit to the patient, if that is a
reasonable trial. But | just toss that out there now, you
know, | think these are issues that are going to need sone
nore i n-depth di scussion.

But one thing in terns of the control group that
we want a very clear picture of is that the proposed control
group currently invol ves abrasion, involves abrasion or
mcrofracture to get basically into the bone.

As noted, it is proposed that it be designed as a
superiority trial, and I think a question we have had sone
di scussion on, but sone additional would be useful, is, is
that a useful control or is it nore critical to have a
control that will really tell us, conpare these cells to
sonmething nore simlar and determ ne whether the cells per
se as opposed to the flap and other parts of the process
contribute to the efficacy.

DR HANLEY: Dr. Poole.

DR POOLE: | think we have got to cone back to
Carticel. W are talking about cells, and if we are going
to control for the cells and see if the cells are really

important, we should keep the flap there and | eave the cells
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out. | think that is the only way we can control for this.

DR HANLEY: Dr. Sl edge.

DR SLEDGE: | would like to nention one very
sinple control, and that is the patient himor herself. If
you adopt valid outcone neasures, such as SF-36 or Wnack, |
think it would be very interesting and very powerful to see
the patient hinself or herself plotted against tinme before
the procedure, and if you see a steady state with a | ow
score on SF-36, Wnack, or sone other validated instrunent,
and then see a sustained i nprovenent afterwards, then the
patient is their own control, and | think it is very
powerful information, very sinple, and very ethical, Dr.

Tri ppel .

DR SIECGEL: The majority of patients in both
continents had prior procedures, and we have had interest in
| ooking to -- obviously, they were selected for having
failed or they wouldn't even be here -- but we have been
interested in | ooking at those at the time of failure and
conparing it to Carticel. The problemis going
retrospectively, it is hard to nake too nuch sense on the
outcones on the earlier procedure. There are sone data, but
obvi ously, prospectively, one could do that a |lot better.

DR HANLEY: Let's go back to this question we
have been going at all day long. Do nenbers of the pane
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think it is appropriate or necessary to have a periostea
control |l ed group w thout cells?

DR GREENVALD.  Yes, | do. | do because, quite
frankly, the mechanical environnent associated with the
internal tensile stresses within the renmaining cartil age,

t he underlying conpressive |oads that act across the
periosteal flap, | would find it very difficult to accept
that these cells are not being distributed around the joint
space with sonme proper retention.

You mght be just ending up with a di mni shnent of
cells at the very begi nning of the process. So why not go
t he whol e way and define the control rigorously as saying a
periosteal flap with no cells.

DR HANLEY: Dr. d auw.

DR CLAUW | ama non-surgeon, but | just asked
ny friend here, and he said that there woul dn't be any
problemin doing this. Wat | amwondering is why you can't
use a periosteal flap and do the drilling and abrasion that
t hey had been tal ki ng about doi ng, and have that be one
control group, and then the other control group is the group
that gets the Carticel, but we would be sort of isolating,
we woul d only be adding cells in one of these two groups.

DR RANGASWAMWY: If you want to test to prove or
to disprove that the cells are responsi ble for the change,
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then, it is probably better and probably nore ethical from
the point of viewif you have patients comng in to
basically offer themthe sane procedure essentially, and put
the cells in both patients, and change one ot her vari abl e.
That woul d be the nost reasonable way to do it.

DR CLAUW | think what we are struggling with
here is the difference between science and ethics, and what
| amsaying is that ethically, everyone would agree that if
you did drilling and abrasion, and then did a flap, there
woul d I'ikely be some benefit fromthat, and then the other
group was a group that got the flap plus the cells, we woul d
have a good idea if that group was superior that Carticel
was doi ng sonething. | conpletely understand, but we can go
back and forth forever.

DR SIECEL: |If five years fromnow those two
groups |l ook not nmuch different, then, what do we know?

DR RANGASWAWY: That it is equally good, that's
all.

DR SIECGEL: Pardon?

DR RANGASWAMY: That it is just equally good. It
is not any better or any worse, it is just the sane.

DR TR PPEL: And that you have spared the patient
a second operation. | would just like to support what Dr.
Jauwsaid. | think that is a very el egant way of designing
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a nicely controlled experinent, because there what is being
tested is a constant periosteumthat is stable as a control,
as a controlled variable, and the difference is now whet her
the autol ogously transplanted cells are better than the
patient's own narrowderived cells that cone up and fill the
defect frombelow That is, in ny opinion, a very nice

desi gn.

DR RANGASWAMY: But it still doesn't answer the
guestion of whether the periosteumhad anything to do with
it, so you are back to square one again.

DR TR PPEL: It does test whether the cells that
have been inpl anted have anything to do with it.

DR HANLEY: | think we have beat this around
enough.

DR SIECGEL: W nay have to conme back to this
commttee because, as Dr. Rangaswany said, if the goal is to
determne at the end that they are equally effective, one
needs to know how cl ose they need to be, because one needs
to know how effective the conparator is, and it woul d be
interesting to hear you opinion on the effectiveness of
abrasion with periosteum But we will have to save that for
anot her day, 1 think.

DR HANLEY: | do want to address one issue on the
control group, though, and that is the proposed control
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group, which is mcrofracture or abrasion.

DR TOWORD: Dr. Hanley, | don't want to nuddy
the waters, but really the cells cone in sonething that nay
have sone growh factors init, sotoreally do this, what
you have to do is have the sponsor provide the vial wthout
the cells with whatever else the cells are in, put the
peri osteumon, and then put that under. That is the real
control .

DR HANLEY: (ood point.

Now, let's go back to that question, would it be
satisfactory to have the control as proposed.

DR FR EDLAENDER | don't think it will answer
the question as to whether the cultured articular cells have
contributed or not to the benefit.

DR HANLEY: | think that answers the question.
So we do not think that is an optinal control, and we do not
think that that can answer the question of what benefit the
cells --

DR SIECEL: But if you added the flap to that,
that woul d answer the question or come closer? | think you
said it would, Dr. Trippel.

DR FR EDLAENDER  Then, in ny mnd, if they were
equi valent, it would suggest that the cells were of no
val ue. That woul d be the problem
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DR HANLEY: | think that is about as far as we
can get that one.

V¢ have discussed (b) before. Wat patient
popul ation(s) shoul d be studied? The sponsor has proposed
this application for fenoral defects. | don't think we are
| ooki ng at other applications, although it could be used for
that, but fenoral defects, should there be restrictions on
t he popul ati ons?

DR GREENWALD:  Are there going to be virgin
defects or are they going to be defects that have resisted
addi tional forns of therapy?

DR FR EDLAENDER | think you need two conparabl e
groups to be conpared.

DR RANGASWAMY: Are you going to offer this,
then, as -- | guess the questionis, is it going to be
offered as a first line of treatnment or is it going to be
i ke we have tried everything el se and not hi ng wor ks, and
therefore, we will try this?

DR HANLEY: You don't have to be exclusive in
t hat .

DR RANGASWAMY:  You can have two groups of
patients, right.

DR HANLEY: You can have two groups. You can
have primary surgeries for defects of X size to X size, and
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previously treated popul ati ons fenoral defects of X size to
X size, and conpare those.

DR RANGASWAMY: But if you do the control study,
then the control popul ati on, whatever you do for them
whether it is the debridenent or whatever it is that you do,
nmust be identical to this group. |f you have two groups
here, one with the virgin knee and one that has been
operated on, they nust have the sane or --

DR HANLEY: Those woul d be subgroups, correct.

Any further discussion? | don't think we can
pre-sel ect out any group.

Whi ch endpoi nts shoul d be neasured? | think we
all think that they all should be neasured, but what is
reasonable? If it is a post-approval study, functional,
synptonmati ¢ outcones, of course, | think there is universa
agreenent on that.

Structural and/or histological. | presune
structural neans MR or arthroscopy, |ooking at it, or
indentation, Dr. Markolf, which is excellent if we can get
the tools fromwherever they are comng from

And/ or histological. | think histology is the
di scussion. Should a post-approval trial involve
reoperations, take specinens for anal ysis under the
m Cr oscope.
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Dr. Pool e.

DR POOLE: W have to address integration with
the existing cartilage. This is absolutely essential as |
said earlier.

DR HANLEY: W are talking theoretically about a
post - approval st udy.

DR RANGASWAMY: Can you, | guess in all good
faith, an asynptonatic patient two years |ater cones down
the road, and you say, gee, | would like to |l ook in your
knee and take a piece out? | think it is very difficult to
offer that kind of thing to sonmebody.

| think the patient has synptons and they cone

back in, that is a whole different thing, because then you

have a different group of patients. | amnot sure that
ethically you would feel -- if it was ny knee, | certainly
don't want sonebody to look at it. | would prefer themto

have sone ot her nethod, so they coul d estinmate whether the
cartilage is intact or not.

DR HANLEY: Dr. Poole.

DR POOLE It mght be doable with MR if people
set up experinments reproducing this defect, for exanple, in
a cadaver, and seeing if they can see the defect in the
cadaver, and then, say, put the plug back in and see if you
can see the presence of a junction because there is no
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integration. So the potential for looking at it with MR is
there, and I would strongly encourage that to be pursued.

DR HANLEY: | would agree. | think if you are
designing a post-approval trial, you can't subject patients
to that, so that non-invasive structural neasures, such as
MR, are the appropriate things to do.

Any di sagreenment with this?

Big question. (d) Wat type of study design,
random zed, blinded, early versus late treatnent is optinal
and feasi bl e?

Dr. Rangaswany.

DR RANGASWAMY: In today's climate with all the
constraints | guess that we have on just the practice of
medi ci ne and everything el se, can you really do a true, pure
random zed study? The patient has to give you inforned
consent, you have to discuss the pros and cons of all the
procedures and all the various options, so therefore, how
does it becone random zed? The patient preselects in a
sense and decides if they are going to see a particul ar
doctor. | amnot sure how you could do a random zed, a pure
random zed study. You can do a control study. | am not
sure that it can be blinded in this instance because this is
agai n involving two surgical procedures on a patient, and
you have to explain all this to the patient.
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So | would like sone clarifications as to how does
one go about doing that.

DR SIECGEL: There have been a nunber of designs
proposed for random zation. Wat was proposed fromthe
conpany is not a randomzed trial. It is one where the
treatment is determned by the patient's sel ection of
physi ci an.

(One can do random zation to treatnents, the
treatnments that are available at the sane center. As |ong
as the patient consents, there is not any restraints to that
froman ethical point of view |If the two treatnents are
consi dered appropriate for study and they are both avail abl e
to the patient, that can be done.

The Agency has had sone concern about the inpact
of a lack of random zation on interpretability of results
out of such a trial, although there has been sonme expression
of concern about -- that you raise -- about the ability to
randomze. So we are particularly interested in -- | don't
think there is anything intrinsic to today's environnment, in
either pre- or post-marketing that nakes random zation
inmpossible. W see it all the tine. If there is sonething
speci al about this disease or therapy that you think is
problematic, I would Iike to know

Blinding. There has been a | ot of discussion. W
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w | I, depending on the control or whatever, | assunme ask for
as much blinding as possible. That is always good. There
m ght be blinded evaluators if there can't be blinded
treaters. There was one suggestion that | think deserves
pursuit, of a cell-free population to inject that m ght

al | ow even hi gher |evels of blinding.

| think that is sonething that depends on the
control, it will depend on discussions, but we are
particularly concerned about the inplications of patients
usi ng different physicians and which different types of
patients go, and what this conmttee thinks about
random zation in such a setting.

DR RANGASWAMY: | still don't know how you woul d
random ze it, how you woul d random ze this particul ar
procedure. | amnot sure.

DR SIECGEL: Based on the fact that you are not
l'ikely to have physicians equally trained in both, if a
pati ent woul d show up at the nedical center and woul d be
offered a trial in which if he were random zed, he woul d
have physician A do treatnment A, or physician B do treat nment
B. If, however, the control, as many of you have suggest ed,
is aflap with or without injection of cells, it probably
coul d be the sane physician. |[If the control is sonething,

as sone of you have suggested, different, such as abrasion
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or mcrofracture, it mght be preferable to have it
differently, but as long as the patient consented, there is
certainly nothing that has been said by this coomttee that
woul d suggest that any of those options woul d be consi dered
ethically unacceptable or nedically inappropriate, and so a
pati ent could be random zed using traditional random nunber
generators, and woul d have the appropriate procedure by the
appropriate provider.

DR HANLEY: That is one way to do it. It could
be blinded also if you el ected one way that has been
sel ected, where you do the flap and inject the liquid
without the cells, the nonexperienced probably woul dn't know
the difference, just to get the juice back and put it under,
and sew it up, and open it.

This is again post-approval, so that it brings in
all kinds of other issues that we are tal king about, and
easy to say, but nore difficult to do in the post-approval.
It is easy for a doctor to present to a patient a study
where he really has no intrinsic bias, where he says |
really don't know which one is better, we have designed the
study where everything is the sanme except for one little
thing, and we are going to pull a nunber out of a random
table and do it. But it is very difficult to randomze if a
doctor has a preconceived bias or belief, which we already
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have with this particul ar probl emeven before there was any
scientific evidence.

DR SIECGEL: But there are other therapi es out
there, and | nean in oncol ogy, approved drugs, people are
random zed all the time to different regi mens of approved
dr ugs.

DR RANGASWAMY: Drugs are easy to do. This is
not a drug.

DR HANLEY: | think we have brought up the issues
to discuss here, that everybody believes randomzation is
better because it is nore scientifically valid. Everybody
believes that blinding is better because it is nore
scientifically valid. But we have to work within the
constraints of the situation at hand and desi gn the best

study possible that will permt patients to be treated

ethically and still have buy-in fromparticipants of the
study, i.e., the doctors.
Dr. Mller.

DR MLLER As we cone to closure here, | would
like to see this design nmake sone attenpt to exam ne those
people that are lost. It appears that you have a lost to
foll owup of somewhere around 30 percent dropout rate, and |
would like to knowa little bit nore about them

DR HANLEY: W can nmake a recommendati on that an
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attenpt be nade to continue to follow these patients that
are inthe registry here and go out and fill in the nunbers
as best as possible. | would assune the sponsor is
attenpting to do that, but we coul d nake the recommendati on
that nore information is better, and there are ways to do
that rather than the routine that can optimze it.

Dr. Trippel.

DR TR PPEL: |Is there any way of making this
recommendation a little bit stronger? This probl em of
articular cartilage repair has been pl agui ng orthopedics for
centuries, and this is alnost a unique opportunity to solve
the problemonce and for all. The last thing we need or
t hat anybody needs, the conpany, the patient, is a study
that will be subject to criticism It nmust not have an
Achilles' heel.

So maxi m zi ng el egance and rigorous science shoul d
be the way to go with this. Anything else will only be a
wast e of everybody's tinme and resources.

DR SIEGEL: | would like to say that the coments
of this commttee on study design are likely to be critical
to the doability of a study. |If this commttee says it is
appropriate and inportant to have random zation, | think
that makes it that nmuch nore likely that such a study wl

happen.
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| amnot sure if | understand fromyour commrent,
Dr. Hanley, in saying random zation is desirable if
achi evabl e, are you confortable that if not, that patient
sel ection of which treatnent they get, or which physician
and thereby which treatnent, is an adequate way to do a
st udy?

DR HANLEY: That will be a suboptinmal study. M
comrent is that it could be difficult to do. | amalways in
favor of the random zed thing, and I would conme down in
favor of that in this and in every other thing, but | have
sone worries that it may not be doabl e.

DR RANGASWAMWY: | have one comment. | assune
that all the people who will participate in this trial wll
be I RB approval before they do this, because if they then
want to publish it, that is one of the things that nost
publ i shers now | ook at.

DR HANLEY: Well, you are just bringing up that
other issue. Post-approval studies are a conpletely
different bird than pre-approval studies, which are
investigational studies that are nandated to have | RB
approval, but as part of this, we are trying to, in a
speci al circunstance, reconstruct sone appropriate
information, and we woul d advise that it be subject to I RB
approval. O course, it has to be because once you gat her
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data on individuals, you are obligated to do that. W hope
t hat everyone does that.

| think we have addressed the questions as best we
can. | think we had a unique and sonewhat difficult
situation today to discuss. W would thank the sponsors for
their excellent presentation and their patience today.
Thank you particularly for the trials and tribul ati ons of
goi ng through the answer peri od.

| would like to thank the FDA peopl e who
participated in the review and presentation, and assisted us
in this discussion, and I would especially like to thank al
of our old and new nenbers of this conbi ned advi sory panel .

For those of you who are working tonorrow, we wil
see you then.

The neeting is adjourned.

[ Wier eupon, at 6:03 p.m, the proceedi ngs were

recessed to be resunmed at 9:00 a.m, Friday, March 7, 1997.]
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