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PROCEEDI NGS

Wel come and Adm ni strative Remarks

DR. FREAS: M. Chairman, nenbers of the
commttee, invited guests and public participants, | would
like to welcone all of you to this, our second neeting of
t he Transm ssi bl e Spongi f or m Encephal opat hi es Advi sory
Committee.

| amBill Freas, the Executive Secretary for this
commttee. Should anyone in the audi ence need to
communi cate with nmenbers of the commttee, please do not
directly approach these nenbers. Please see ne during a
break or during lunch, and I wll be nore than glad to rel ay
your nessage to the nenbers of the committee.

Today's presentations are all open to the public
and everyone is welcone to attend the entire programtoday.

At this time | would like to go around the table
and introduce to the nmenbers of the audi ence those seated at
the table. Starting on the audience's righthand side of the
room the first chair is the transcriber, of course, not a
menber of the conmmttee. The next chair is enpty but wll
soon be filled by Dr. Linda Detwler. She is senior staff
veterinarian, U S. Departnent of Agriculture.

Qur first commttee nmenber is Dr. Raynond Roos,

Chair, Department of Neurol ogy, University of Chicago.
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| would Iike to ask the commttee nenbers to raise
their hand just so the people in the audi ence can see you.

Next is Dr. Glbert Wite, Professor, Departnent
of Medicine, University of North Carolina.

Next is Ms. Barbara Harrell, our consuner
representative, Director, Division of Mnority Health, State
of Al abama, Departnent of Public Health.

Next is Dr. Ednmund Tranont, Professor of Medicine,
Medi cal Biotech Center, University of Maryl and.

Next is M. Leon Faitek, a consuner advocate on
this coomittee from San Di ego, California.

Next is Dr. R chard Penn, a tenporary voting
menber for today's neeting. He is Professor, Departnent of
Neur osurgery, Rush-Presbyterian-St. Luke's Medical Center,
Chi cago, Illinois.

Next is Dr. Sidney Wl fe, Director, Public Gtizen
Heal t h Research G oup, Washington, D.C

Next is our chairman, Dr. Paul Brown, Medical
Director, Laboratory of Central Nervous System Studies,
National Institute of Neurological D sorders and Stroke.

Next it is nmy pleasure to introduce a conmttee
menber who | ast night it was announced that he had received
t he Nobel Prize in Medicine, and that is Dr. Stanley
Prusi ner, Professor of Neurology, University of California

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



School of Medi ci ne.

[ Appl ause. ]

DR. FREAS: The next seat is Dr. Lawence Lessin,
Medi cal Director, Washington Cancer Institute.

The next is Dr. Lawence Schonberger, Assistant
Director for Public Health, D vision of Viral and
Ri ckettsial D seases, Center for Di sease Control.

Next is Dr. Raynond Sawaya, Professor and
Chai rman, Departnent of Neurosurgery, University of
Texas-M D. Anderson Cancer Center.

Next is Dr. WIIliam Hueston, Associate Dean,

Vi rgini a- Maryl and Regi onal Col | ege of Veterinary Medicine.

There will be two seats at the end of the table
for FDA speakers and participants who will not be nenbers of
the conmttee, but may join the table for presentation,
answering questions throughout the day.

There are three comm ttee nmenbers who coul d not
make it today. They are: Dr. David Hoel, Professor and
Chai rman, Departnent of Bionetry & Epidem ol ogy, Medi cal
Uni versity of South Carolina; Dr. Katherine O Rourke,
Research M crobiol ogi st, U S. Departnent of Agriculture,
Agricul tural Research Service, Washington State University;
and Dr. Karen Hsiao, Associate Professor, Departnent of
Neur ol ogy, University of M nnesot a.
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| would now like to read into the public record
the Conflict of Interest Statenent that is required for this
meet i ng.

The foll om ng announcenent is nmade a part of the
public record to preclude even the appearance of a conflict
of interest at this neeting.

Pursuant to the authority granted under the
Commttee Charter, the Conm ssioner of FDA has appointed
Drs. Richard Penn and Raynond Sawaya as tenporary voting
menbers.

Based on the agenda nade available it has been
determ ned that the agenda addresses natters of general
applicability, therefore, waivers of general applicability
approved by the Agency on April 16, 1997, for all nenbers of
the TSE Advisory Conmttee apply for this neeting.

Further, it has been determ ned that all financial
interests in firns regul ated by the Food and Drug
Adm ni strati on which have been reported by the participating
menbers, consultants, invited guests as of this date present
no potential for an appearance of a conflict of interest at
this nmeeting. The general nature of matters to be di scussed
by this commttee will not have a unique and distinct effect
on any comm ttee nenbers' personal or inputed financial
i nterest.
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In regards to FDA's invited consultants, guests,
speakers, the Agency has determ ned the services of these
participants are essential.

The follow ng reported interests are bei ng nade
public to allow neeting participants to objectively evaluate
any presentation and/or comrents made by consul tants,
guests, and speakers.

The interests are as foll ows:

Dr. Maura Ricketts, a guest speaker, is a
princi pal investigator for the CID Surveillance Systemin
Canada.

Dr. Robert Rohwer, a guest speaker, is a principa
i nvestigator on a contract supported by the Anmerican Red
Cross, and he has a contract wwth the Swiss Red Cross. He
al so consults with regulated firnmns.

Dr. Raynond Sawaya, a tenporary voting nenber,
acts as a nedical adviser to the Transpl antati on Research
Foundation on allograft dura mater issues. This is a
voluntary function for which he receives no renuneration.

Ms. Marian Sullivan, a guest speaker, is enployed
by the National Blood Data Resource Center, a nonprofit
organi zation, as the Executive Director. Four regul ated
firms have made contributions to her organization. In
addition, three firnms have representati ves who serve on the
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Nati onal Bl ood Data Resource Center's board of directors.

Dr. Robert WII, a guest speaker, is negotiating a
research project on CJIDwth a regulated firm

The foll ow ng participants have no interests to
disclose: Drs. Dringer, Penn, Soucie, Tateishi, and
St eers.

In addition, the foll owm ng speakers are
representatives of industry and therefore they were not
screened for their presentations at today's neeting. They
are: Dr. Mchael Fournel, Bayer Corporation; M. Art
Hei nrichs, Lifelink Tissue Bank; Dr. Theodore Mli nin,
University of Mam Tissue Bank; Ms. Gerry Oster,

Bi odynami cs International; and Dr. Peter Page of the
American Red Cross.

In the event that the discussions involve specific
products or firms for which FDA' s participants have a
financial interest, the participants are aware of the need
to exclude thensel ves from such invol venents and their
exclusions will be noted in the public record.

A copy of the waivers are available by witten
request under the Freedom of Information Act.

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

Dr. Brown, | turn the m crophone over to you

DR. BROMN: Good norning. | think that it is
important for not only the nenbers of the conmttee, but
those in the audi ence and the speakers, perhaps nost of all,
to be rem nded that we are asked to give answers at the end
of the day to two very specific questions, these two and
only these two.

The questions are: Taking into consideration the
clinical benefits of dura mater allograft and the adequacy
of alternative products, for what surgical procedures is
there a need for dura nater allograft?

The second question is: Wat neasures or
saf eguards should be used to mnim ze the risk of CID
transm ssion associated with the surgical use of dura mater
al l ograft?

At this time we have a few introductory comrents
by Linda Sherman, who is the Senior Adviser for Medical
Policy to the Deputy Comm ssioner for Operations of the FDA

Dr. Sherman.

Wel come and I ntroductory Comments

DR. SHERMAN: Thank you, Dr. Brown, for those

wor ds, and good norning. Again, ny nanme is Linda Sherman

and I amthe Senior Medical Adviser for Medical Policy to
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the Lead Deputy Comm ssioner for Dr. M chael Friedman.

| have the pleasure this norning of representing
Dr. Friednman and all ny coll eagues at FDA in wel com ng you
to the second Transm ssi bl e Spongi f or m Encephal opat hi es
Advi sory Comm ttee neeting.

Dr. Friednman, who was unavoi dably cal |l ed away for
a neeting with Secretary Shal ala, sincerely regrets not
being able to join you for this inportant discussion that
will take place both today and tonorrow. However, he wanted
you to know how nmuch he appreciates your willingness to be
able to participate in this neeting.

As you know, the issues with TSEs are very
conplex. W are dealing with a set of diseases for which
our scientific knowl edge base is inconplete. Therefore, the
Agency | ooks to you, the experts from academ a, the
community, and other parts of governnent to provide us with
the nost up to date advice, so that you can help us at FDA
and ot her governnent agencies to reach the best possible
decisions related to TSEs, so that we may ensure the health
of the Anerican peopl e.

Since you |l ast convened in April of '97, several
m | estones have occurred. First, on June 5th of this year,
FDA published its final rule to prohibit mammalian tissue in
the feed for rumnant animals. It becane effective in
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August of this year.

Second, on July 30, 1997, the European Comnm ssion
i ssued a policy decision which prohibits certain tissues,
the so-called specified risk materials, or SRMs, or
general |y neurol ogical tissue of cattle, goats, and sheep
over 12 nonths of age, banning themfrom food,
phar maceuticals, feed, and cosnetics.

This ban applies to any country regardless of its
BSE status that exports products to the European Union.
Ef fective January 1, 1998, governnents will have to conply
to certify that the SRV were renoved from source ani nal s at
the time of slaughter in order to export to the European
Uni on countries.

As we speak, a FDA del egati on headed by Deputy
Commi ssioner for External Affairs, Sharon Smth Hol ston, is
headed towards Brussels to neet with European Conmm ssion
officials to discuss the potential inpact of the EC s
decision. The delegation wll express the U S. concern that
the decision will inpact on the availability of potential
i nportant nedi cal products needed worl dw de.

Third, it gives me the great pleasure to announce
on the October 7th, 1997, tonorrow, the publication of a
Notice of Availability in the Federal Register of FDA's
gui dance for industry entitled, "The Sourcing and Processing
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of CGelatin to Reduce the Potential Ri sk Posed by Bovine
Spongi f orm Encephal opat hy i n FDA- Regul at ed Products for
Human Use."

Some copi es should be avail able here either today
or tonorrow, and if they are not, the document is currently
al ready avail able on FDA's Hone Page on the Internet.

Once you get to the Hone Page page, the docunent,
which is 15 pages |ong, can be downl oaded fromthe option
More Choices, and fromthere go to Gui dance Docunents.

It is particularly gratifying to make this
announcenent because the gui dance docunent was devel oped
with consideration of the advice that the Agency received
fromthis distinguished panel of experts.

The comm ttee reviewed data on the sourcing and
processing of materials used to nmake gelatin, as well as
data from an experinental study on the effect of gelatin
processing on the infectivity of a spongiform agent.

Based on the FDA review and the many points nade
by the Advisory Conm ttee nenbers, FDA nmade siXx
recomendations which I wll not cover at this tine. The
gui dance is a Level 1 guidance docunent consistent with Good
Qui dance Practices, and the Agency wll be soliciting
comment. However, it will inplenent the guidance
i mmedi at el y because of the public health concerns related to
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t he use of gelatin.

Thi s docunent represents the Agency's current
t hi nki ng on reducing the potential risk for transm ssion of
BSE related to the use of gelatin and FDA regul ated products
for human use.

Now to return to the business at hand, this second
Advi sory Conm ttee has been convened to address two
addi tional areas of concern related to nedical products and
TSEs. Once again we seek your advice as we approach these
delicate issues in uncharted territory.

Today, you will be asked to consider the safety
and risk-benefit of processed human dura mater as an inpl ant
for surgical use with regard to the risk of
Creut zf el dt - Jakob di sease transm ssi on.

Tonorrow, you will be asked to deliberate on
another difficult area concerning TSE-inplicated secondary
products, for exanple, a TSE-inplicated plasnma derivative
that was either added as an excipient or used as an agent in
t he manufacturing process.

| look forward to the various presentations and to
hearing the conmmttee's deliberations on these difficult
i ssues over the next two days.

On behalf of Dr. Mchael Friedman and the entire
FDA, | thank you all who are gathered here today and
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tomorrow for being a part of this inportant process.

| would Iike to take two seconds to congratul ate
Dr. Prusiner on his Nobel Prize on behalf of the FDA and Dr.
Fri edman.

Thank you.

DR. BROMN: Thank you very nuch, Dr. Sherman

Open Public Hearing

This, as you know, is an open public hearing and
on our agenda now i s opportunity tinme for the public to make
t henmsel ves heard on this particular issue, and that will be
handl ed by Dr. Freas.

DR FREAS: M. Chairman, at this tinme, in
response to the announcenent in the Federal Register we have
not received any requests from nenbers of the public to
speak at this norning' s open public session.

Are there nmenbers here this norning who would |ike
to address the commttee?

[ No response. ]

DR. FREAS: At this tine | see no hands. W wl|
have anot her open conmttee hearing tonorrow norning at
8:55, and if anybody would |ike to address the conmttee,
they are nore than wel cone to do so during the schedul ed
open public hearing tonorrow norning.

Thank you.
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DR. BROMN: Thank you, Bill.

The next four presentations will occur
sequentially before the norning break.

The first will concern the background agai nst
which this commttee has been asked to advise the FDA, and
the next three will concern thenselves with the procurenent,
that is, the source and processing of dura mater.

The background presentation will be given now by
Dr. Elizabeth Jacobson, Deputy Director for Science, Center
for Devices and Radi ol ogical Health of the FDA

Backgr ound- Overvi ew of the Human Dura Mater

| ssue and FDA Regul atory Controls for Processed

Human Dura Mater Products

DR. JACOBSON: Good norning. | would like to
extend a warm wel conme to our panel and our speakers today.
| know sonme of you have cone froma very |long way to
participate in today's neeting and we appreciate your
wi | lingness to share your experience and your expertise in
the use of dura mater inplants and alternatives, and a
special thanks to Dr. Prusiner for show ng up the norning
after the Nobel was announced.

My task is to rem nd everyone of the background of

this issue. | think it is alittle |ike bringing coals to
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Newcastle to tal k about this to this group, so | amgoing to
try to be as brief as possible, so we can get on to the
presentations and the discussion, which | know everybody is
waiting for.

We are here today because of recent events
concerning the use of processed dura mater inplants. As you
know, in March, the Wrld Health O gani zati on recommended a
ban on the use of dura mater as an inplant because of
reports of CID in a nunber of recipients, and at the sane
time, Japan's Health and Welfare M nistry banned the use of
dura mater in brain surgery.

Because FDA had establ i shed saf eguards and
guidelines in the late eighties to mnimze the possibility
of such infections, and because we have had no confirned
cases of CID transm ssion by dura since these guidelines
have been inplenmented, the Agency decided in March not to
restrict the distribution of dura mater cleared for U S.
markets at that tinme, but we also decided to hold a public
nmeeting to reevaluate the issue, and that is why we are here
t oday.

Qur safeguards and gui dances are the results of
our experiences in dealing with contam nated processed dura
mater that was inported into the United States in 1987, our
interactions with the tissue industry, and our experiences
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W th other processed human tissue inplants.

The use of tissues as inplants has been around for
along time in the United States, certainly before the 1976
Medi cal Device Amendnents to the Food, Drug, and Cosnetic
Act, and this use was at that tine perceived as practice of
medi ci ne and generally was not actively regul ated by FDA

Because sone tissues introduce special health
concerns, we began to regulate tissues on a case-by-case
basis in the late eighties and early nineties. Dura mater
was one of the first tissues to be regulated by FDA as a
medi cal devi ce.

[Slide.]

| amgoing to put up just kind of a very brief and
abbrevi ated summary, and you can follow through as | talk.

In February 1987, the Center for Disease Contro
and Prevention reported the first of two U S. cases of CID
in a person who had received a dura mater graft. The dura
mater was a Lyodura brand sold by a German conpany, and
al t hough Lyodura had not been distributed in the U S,
Anmeri can physician were obtaining the product from Canada
t hrough the regular mail

The contam nated graft tissue cane from dura mater
ti ssue that had been processed by pooling the tissue from
many cadaver donors rather than processing individual
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donor's tissue separately.

Over the next five nonths, we consulted with our
Neur ol ogi cal Devices Advisory Panel. W issued a warning to
t he nedi cal community on the potential risk of transmtting
CIJD to surgical patients through the use of contam nated
Lyodura product, and we banned the inportation of Lyodura,
preventing this product fromentering the U S. The ban on
inmporting Lyodura is still in effect, and this product has
never received prenarket clearance for distribution in the
United States.

Dura mater was di scussed at two neetings of the
Neur ol ogi ¢ Devi ces Panel in 1989 and 1990, and at the 1990
nmeeting, the panel recomended placi ng human dura mater in
Class Il for neurosurgical use.

[Slide.]

After considering the panel reconmendati on, FDA
deci ded to subject dura to all device requirenents, which
i ncl uded the necessity for 510(k) subm ssions and Good
Manuf acturi ng Practi ces.

The classification of human dura mater has not
been finalized, so it is still considered a preanmendnents
Class |11 device.

We al so issued two gui dance docunents to assi st
FDA staff and manufacturers. There was a guide for 510(k)
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review of processed dura mater in 1990, which was shared
W th processors and providers, and there was al so a
conpliance policy guide on general principles and controls
necessary to process human dura mater for inplantation in
1991. This guide was for FDA staff.

These gui dance docunents cover the appropriate
screening of potential donors. They recomend procedures
for exam nation and quarantine of brain tissue and
hi st ol ogi cal exam nation of the brain of donors although we
know t hat hi stol ogi c exans of every donor is not being done,
and that is one of the things we should tal k about today.

The gui dances warn agai nst pooling of dura mater
tissue fromdifferent donors and it provides procedures for
recordkeeping and facility control.

Since this increased regul atory control has been
in effect, there have been, as | said, no confirmed cases in
the reports in the U S of CIDrelated to dura mater
inmplants. So since 1990 then, tissue providers wishing to
mar ket dura mater nust submt a premarket clearance
application to FDA for review.

In our review and in our inspection for Good
Manuf acturing Practices, we | ook to see if donors are
adequately screened to mnimze risk of transmtting
di seases, if dura mater is appropriately processed, and if
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the appropriate records are kept and nai nt ai ned.

O course, the rest of the overhead outlines what
| said earlier, the WHO recommended a ban in March, that
Japan did ban in March of this year, and that we are hol ding
this neeting today to reassess the safety.

| would also like to nention as a related matter
that at FDA, we are | ooking at ways to provide nore
appropriate oversight for all processed tissues, and a new
conpr ehensi ve approach for regul ating cellular and
ti ssue-based products in which the Center for Biologics
Eval uati on and Research woul d be the | ead, was published in
t he Federal Register in February of '97.

According to this proposal, dura mater woul d be
regul ated as a tissue product under Section 361 of the
Public Health Services Act, and not as a nedi cal devi ce.
Thi s proposed approach woul d i nclude requirenments for donor
screeni ng, recordkeeping, and good tissue practices, which
are essentially Good Manufacturing Practices tailored to the
speci al needs of tissues.

But the regulatory route, that is, regulation as a
device or a tissue, really isn't the question. That is only
t he nechanics of how we get it done. Wsat is inportant and
why we are here today is what the scientifically-based
saf eguards need to be regardless of the regulatory route

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



aj h

that we take to institute these safeguards.

As you know, dura substitutes, such as bovine
pericardium Silastic dura substitutes, and gortex have been
cleared for market in the U S. Wile dura substitutes are
appropriate in many surgical repair procedures, there is a
real question about whether they can be used for al
repairs, so the charge to the commttee today thenis to
assess the safety of processed human dura mater as an
i nplant for surgical use with regard to the risk of CID
transm ssion considering its purported clinical benefits and
t he adequacy of alternative products.

| would |ike to thank you all once again for
comng and | look forward to a very interesting,

i nformative, and productive day.

DR. BROMN: Thank you, Dr. Jacobson.

Maybe the same question has occurred to other
menbers of the commttee as has occurred to ne, and you
m ght be able to answer this.

The FDA ban on the inportation of Lyodura, which
was stipulated explicitly in 1990 or '91, as you showed on
the slide, would that have nmade the mailing through U S.
mai | from Canada of a Lyodura graft illegal and subject to
penalty or not?

DR. JACOBSON: That is a good question. | imagine
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it would. That would be interstate distribution. People
can mail things through the mail. O course, we have no
control over what goes through the individual nail, we can't
| ook at every package, but that was one of the reasons why
we also did a big publicity effort at the tinme, making sure
t hat peopl e understood what the risks were and that this
particul ar product was associated with a real hazard.

DR. BROMN: So prior to the inport ban itself, it
woul d not have been illegal to mail a Lyodura patch into
this country even though Lyodura had not gone through any
qual i fyi ng consi deration by the FDA?

DR, JACOBSON. Wwell, | would say that it would be
illegal, it was not an approved product for use in this
country.

DR BROMWN: So if a product is --

DR. JACOBSON: | nean we woul d have to check with
t he Conpliance folks. This is kind of an esoteric question.

DR. BROMN: Yes, | guess, although it is not
especially esoteric fromthe point of view of the
possibility of the manufacturer of anything which can fit
into an envel ope doing an end run around FDA regul ati ons.

Thank you. Does anybody el se have any questions
for Dr. Jacobson? Larry.

DR. SCHONBERGER: As one who was involved in the
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investigation in 1987, | certainly was not left with the
i npression in discussion with FDA that what had happened was
illegal. | think that is too strong a word in terns of the
shipping from-- it cane froma Canadian firmthat mailed it
to the U S., this Lyodura. It was not in ny understandi ng
illegal what they did. It was a way of around --

DR. BROMWN: Wuld it have been illegal follow ng
the inport ban in 1991?

DR. SCHONBERGER: That, | do not know.

DR. BROWN: So, before 1991, it would not have

been illegal, it would not have been approved, but neither

woul d it have been illegal. Followng 1991 and the inport

ban that was explicit, it would have been illegal. Okay.
St an.

DR. PRUSINER. Paul, could you give us a little
nore background on this? | amnot aware of the details of
t he shi pnment from Canada.

DR. BROAN: Larry, would you like to -- | nean as
far as I know, what had happened was that -- just why
Germany or this particular firmin Germany evidently decided
that it did not wiwsh to subject itself to exam nation for
whet her or not it could be officially inported, and
therefore did this end run through Canada, a Canada firm
whi ch then mailed dura mater to any surgeon who wanted it in
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this country.

DR, SCHONBERGER: Paul, in our investigation, it
was certainly ny inpression that the conpany in Germany was
not aware that its distributor in Canada was distributing to
the United States, or at |east they denied know edge of that
and specifically indicated that they asked the conpany to
stop that practice.

DR. PRUSI NER: Wat were the dates? Wen did al
this start?

DR. SCHONBERGER: Well, CDC was inforned of a
28-year-old pregnant wonen who had CID, which in and of
itself was shocking to us. | nean we don't get that many
reports.

DR. PRUSINER | am asking the years when the dura
started to be shipped from Canada into the United States.

DR. BROMN: At |east through the entire 1980s.

DR. SCHONBERGER: The particular date | guess of
this one was -- the product was nade in 1982, but was
shipped into the United States and used in this patient |
think in 1985.

DR. PRUSINER  So, in other words, for a long tine
this firmin Canada was shipping Lyodura into the United
States before any of this cane to anybody's attention?

DR. BROMN: Certainly for a matter of years, yes.
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DR. PRUSINER: So, in other words, if I amto
understand this correctly, then, there was a continuing
practice up until it becane illegal with the inport ban.

DR. BROMN:  Yes.

DR. PRUSINER Is this everybody's understandi ng?

DR. SCHONBERGER: It nay have stopped after --
there was a neeting held as part of the investigation of the
case in 1987, | believe it was, and the conpany nmet wth FDA
and with CDC and indicated that they were not any | onger
going to be using the product in the United States, and that
they were al so going to change the procedures, the nethods
by which they made the product beginning in May of 1987. |
believe | have got the dates right.

DR. BROMN: Any further questions?

| have just been informed that Art Heinrichs from
the Lifelink Tissue Bank in Tanpa, Florida, one of the U S.
producers of dura, will not be present this norning.

DR. FREAS: Just to follow up on that, because M.
Hei nrichs could not be here, late Friday night he did wite
up his speech, and there are copies of his speech that he
woul d have given in all the blue folders at the conmttee
table, and there will be a |limted nunber of copies for the
menbers of the public if they ask at the reception table.

DR BROMWN: So, we are left with two speakers, one
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of whomis from Bi odynam cs International, |located in
Florida. It is interesting. Al of these firns are in
Fl ori da.

Followi ng that, there will be a presentation by
Theodore Malinin fromthe University of Mam Tissue Bank in
M am .

Now we shall hear from Gerry Ann GCster

Procurenment and Processing of Human Dura Mater
CGerry Ann Gster

M5. OSTER. Good norning. | am Gerry Oster, the
Director of QOperations for Biodynamcs, as well as the
Director of the tissue bank for Bi odynam cs.

Later on, for questions, | have in attendance with
me our | egal counsel, M. Jonathan Kahn, who will assist in
answering any questi ons.

[Slide.]

My thanks to the TSE Advi sory Comm ttee for
inviting Biodynam cs International to this nost inportant
nmeeting. M presentation has been prepared to inform about
Tutopl ast dura mater - the product description and use, the
safety of Tutoplast processed tissue, and nedi cal need.

[Slide.]

Tutopl ast dura mater is a sol vent dehydrated

resorbabl e anatom ¢ human tissue graft. The coll agenous
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connective tissue with dinensionally intertwned fibers
retains the nmultidirectional and nechanical strength of
native dura mater, while providing the basic formative
structure to support replacenent by new endogenous ti ssue.

Qur product has been cleared by the FDA and is in
conpliance with its 510(k), Quality Standards, AATB
Standards, the State of Florida, with our own specifications
and with our Quality Program W have been licensed in the
State of Florida since 1995 and we nost recently were
i nspected for renewal and had no observati ons.

The raw material is recovered in the United States
and Europe follow ng strict adherence to the InterimRule,
which will be Final in January of '98. Biodynam cs does not
performthe harvest of dura mater per se, but contracts with
several recovery prograns to carry out the tissue
procurenent. These tissues are processed at our facility in
Florida, and we are awaiting the status of our AATB
accreditation inspection.

Upon recei pt of the tissue, a strict quality
control regi nen of recordkeepi ng begins, from quarantine
tissue log-in docunentation to conputer data entry. Tissue
fromdonors will be processed predicated on acceptabl e
serological results for HV-1 and 2, hepatitis B surface
antigen, HCB anti body, HTLV-1 and syphilis tests.
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The processing core is a Cass 10,000 Controlled
Envi ronnment Processing Lab and final handling of tissue
prior to packaging and sterilization is conducted under
Cl ass 100 conditi ons.

Process personnel nust performtheir duties by
adhering to rigid universal precautions. Each tissue is
i ndi vidual Iy handl ed and maintained in an intinmte | abel ed
container. All steps in the proprietary Tutoplast process
are docunented in great detail by trained personnel.

[Slide.]

Tutopl ast dura mater is indicated for use in
neurosurgi cal applications. W are aware that physicians
may el ect to use our product for orbitaplasty in the area of
facial surgery and in the real mof pediatric surgery
involving large gastric repair or tracheal stenosis, and
ot her procedures as well.

Labeling, inclusive of Directions for Use, specify
neur osurgi cal use and incorporate current regul ations for
| abel ing to include Contraindications, Precautions,
Utilization, Warning, Adverse Effects - including reporting
instructions, Sterilization, Storage, and a statenent of
serol ogical testing for infectious diseases.

The benefits of Tutoplast dura mater offer greater
confidence for the clinician and the patient. The
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bi oi npl ant is resorbable - exam nations reveal that the

col | agenous tissue is ultimtely surrounded by

wel | -vascul ari zed, cell-rich unspecified granulation tissue
conposed of macrophages and fi brobl asts.

Qur product has a greater tensile strength, no
vascul ar gaps such as seen in freeze-dried dura, and has no
evi dence of enzynes or antigenicity. There have been no
reports of sensitization with subsequent rejection follow ng
a transplant with Tutopl ast dura.

The greatest benefit of Tutoplast dura is safety.
Hi story of this product, as well as the elenments of donor
screening and testing and a uni que validated process which
handl es i ndividual tissues have resulted in no threat for
infectious viral disease or CID transm ssion. Tutopl ast
dura mater provides quality of life - the best principles of
heal th span versus |ife span

Substitutes for damaged or renoved tissue have
exi sted for nore than 100 years. Experinments began with
rubber, gold foil and other materials which resulted in
severe tissue reactions.

Sonme satisfactory outcone occurred early on in
ani mal experinments with synthetics, such as cell ophane,
pol yvi nyl alcohol, Olon and others. There is little doubt
that these trials led to the current use of nodern synthetic
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mat eri al s.

Serious conplications have been reported in
patients with dural grafts fromdura mater substitutes -
henmorrhage, infection, re-exposure of the brain when
reopening a craniotony site, formation of thick connective
ti ssue capsul es or hematonm, and possi bl e neurol ogi cal
deficit. Xenotransplantable tissues are avail abl e t oday,
but conplaints of infection and reaction to the nenbranes
have been reported.

The first reported autograft occurred in 1893.
Aut ografts continue to be used extensively by surgeons
around the world because they are assuned readily avail abl e.
The risks to the patient are evident from docunentation of
addi tional surgery for tissue renoval.

These risks include difficulty harvesting an
adequat e anount of tissue for the application, potential
infection at this harvest site, prolonged anesthesia tine,
and extended recovery tinme. The burden to the patient as a
consumer is cost.

[Slide.]

Safety of tissue transplant is forenost on the
m nds of everyone in attendance. Biodynam cs has pl aced
enphasis on the safety of Tutoplast processed tissue for
nore than 20 years. Qur programincludes conprehensive
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donor screening and testing, the inactivation and
sterilization steps conpleted in the Tutopl ast process,
tissue tracking fromrecovery to end user, and, of course,
our track record speaks for itself.

[Slide.]

Donor screening is a critical elenent of donor
sel ection and approval. The potential donor is rigorously
screened and tested through scientific neans to identify the
possi bl e presence of risk of infectious diseases which may
cause the tissue to be unsuitable for transpl ant.

Bi odynam cs adheres to current FDA and state
regul ati ons and AATB Standards in the donor screening
process. Specific questions are presented to the
interviewee to determ ne high risk behavior and nedi cal
hi story.

Serol ogical testing is perfornmed on bl ood sanpl es
whi ch have been determ ned not to be plasma diluted. Al
tests are perfornmed in CLIA | aboratories which utilize FDA
approved kits and reagents. Procurenent nust take place
Wi thin 24 hours of death and there nust be records of
refrigeration of the body.

A detailed report of the physical exam nust
acconpany the donor chart to Biodynam cs. W have specified
that recovery in Europe nust include not only all of the
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af orenenti oned information, but also a transl ated autopsy of
t he donor.

Al'l of the above information, as well as avail able
hospi tal and EMI records, police reports, and any pertinent
i nformati on nust be assenbled and reviewed wthin the master
donor chart.

Bi odynam cs enploys a full-time nmedical director
who in conjunction with QA reviews every donor chart for
the presence of required, acceptable docunents and
information. The nedical director's reviewincludes a
determ nation of a histologic examof the brain if indicated
by the donor's nedical history or other factors in the donor
chart review. |If this information is not included in an
autopsy, he wll classify the donor as unsuitable for
processing and the tissue will be rejected. It is his
responsibility to approve only those donors who neet the
criteria set forth by FDA, AATB, and Bi odynamni cs.

[Slide.]

VWhat is the Tutoplast process? It is a patented
process. It is in conpliance with its 510(k). It is a
process which neets strict quality control and manufacturing
requi renments for safe bioinplant processing.

The Tutopl ast process is a science and
t echnol ogy- based nethod for virally and i mmunol ogi cal |y
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i nactivating and sterilizing tissue, rendering it
contam nation free, and preserving it for surgica
transpl ant .

Beyond screeni ng and i nspection of the source
material, the actual Tutoplast processing of the tissue
elimnates or neutralizes bacterial and conventional viruses
whi ch are of the greatest concern today, including HV and
hepatitis, and unconventional viruses or prions such as CJID
whi | e mai ntai ni ng the bi omechani cal properties of the
healthy tissue. The Tutopl ast process | eaves no del eterious
residue and mnimzes antigenic potential.

Bacteria which nmay be present when the tissue is
recovered are conpletely destroyed and renoved during the
process. Each tissue undergoes m crobiol ogi cal anal ysis
prior to and followi ng sterilization with no detectable
evi dence of contam nation.

| nactivation of conventional viruses is
acconpl i shed as denonstrated in validation studies. To
prove that even high nunbers of viruses can be inactivated,
dura mater was incubated for four weeks in a virus culture.
During this time, the viruses propagated exponentially.

Each individual processing stage was then tested
with this high concentration. Every single stage al one was
capabl e of inactivating these high virus concentrations.
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Since all Tutoplast donors are tested before the grafts are
preserved, such high pathogen concentrations can reasonably
be ruled out. Therefore, the Tutoplast process closes the
di agnosti c w ndow.

Unconventional viruses or prions, whose nature is
still not fully understood, cause spongiform
encephal opathies in animals and CID in man. They are
resistant to common disinfection and sterilization nethods.
The pat hogen concentration increases continually in the
i nfected host until death.

The brain contains by far the | argest
concentration of all tissues. The only denonstrably
effective nethod for heat-sensitive and chem cal -sensitive
tissue is inactivation by sodi um hydroxi de, as docunented by
Dr. Paul Brown and other researchers. |t has al so been
docunent ed that various organic solvents are effective in
treat ment agai nst these pat hogens.

The efficacy of such treatnments in the Tutopl ast
process has been tested and found to be effective. Studies
have been conducted worldwide in |ight of the serious
consequences of CJID transm ssion. Using scrapie nodels,
esteened researchers such as Dr. Carlo Masullo of the
Institute of Neurology in Rone have anal yzed the |evels of
peak concentrations versus the reducing capability of the
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Tut opl ast process.

The results of his study clearly denonstrated that
treatnents with sodi um hydroxi de, hydrogen peroxi de and
organi c solvents are capabl e of reducing the | evel of
infectivity to the point that the odds of contracting CID
are 1 in 3.5 mllion, which is [ower than the overall risk
of the general population to naturally or iatrogenically
acquire the disease.

Simlar studies and anal yses have been conduct ed
on individual and conbi ned el enents of the Tutopl ast
process, with simlar outcones, that Tutoplast processed
ti ssue represents the hi ghest possible degree of safety at
present.

Most interesting, a recent study conducted by Dr.
Ei sennmenger at the University of Minich has shown t hat
Tut opl ast processed dura undergoing DNA trace anal ysis
resulted in no anplification or less than 10 picograns of
DNA per 1 gramof dura mater. Based on the sensitivity of
t hese tests, there was no identifiable human DNA.

Since there are no specific tests for these prion
organi sms, our exclusion criteria are especially strict.
The rel atively | ow pathogen concentration at this point is
inactivated in just the sanme way as in the peak
concentration tests. Therefore, there is no risk of
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transmtting TSE di sease with Tutoplast in light of the
present state of know edge.

[Slide.]

Quality control of the Tutoplast process is the
foundation of our Quality Program As previously nentioned,
donor screening and serol ogical testing for infectious
disease is the initial step required to begin the processing
of tissue.

Tissue is placed in prepared containers with
storage nedi um under controlled conditions until beginning
preservation and sterilization processes. All tissues are
unanbi guousl y | abel ed and nust pass standards for size,
structure, cleanliness and quality before being rel eased for
processing. No donor pooling is allowed.

Ti ssues are cleaned with saline solution of
various concentrations, resulting in the osnotic destruction
of cells so that the source tissue is reduced to its fiber
and m neral conponents.

| norgani ¢ agents, such as hydrogen peroxi de and
sodi um hydroxi de, are used in specific concentrations and
for specific tinme periods shown to inactivate HV and the
agents responsi ble for CID.

The denaturization of soluble proteins is achieved
wi t hout significant alterations in the collagenous structure
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of the tissue. The tissue is then preserved by the
extraction of water using organic solvents. Through a
gentl e nethod of preservation, the dense col |l agenous fi ber
structure is retained.

The organi c sol vents used are conpletely renoved,
W t hout residue, at the end of this process. The organic
solvents used for this part of the process have the benefit
of disinfectant properties also capable of inactivating HV
as well as being effective on the CID pat hogen

Fol | owi ng preservation steps, the tissue is cut
into standard sizes and packaged in transparent pouches for
i nspection. Each tissue is mcrobiologically analyzed
before and after gamma irradiation sterilization and dura is
tested for nmechanical strength performance.

A Fi ni shed Goods package of tissue is conmposed of
ti ssue sealed in a doubl e-peel pouch system Each outer
pouch is properly labeled with the contents, size,
expiration date, reorder nunber, a bar code, and conpany
i nformati on.

Thi s pouch systemis placed in a carton along with
t he package insert and a Tissue Utilization Record.

Labeling conplies with current FDA regul ati ons, AATB
standards, and the Tutoplast 510(k). As you can see, each
step is docunented by trained personnel and retained in a
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Lot Hi story File.

Al'l procedures are maintained in a Device Master
Record, appropriately updated and controlled by both Quality
Assurance and Qperations. Rejected tissue is docunented and
destroyed as nedical waste in conpliance with the | aws of
Fl orida and AATB standards. No issue is released to
Fi ni shed Goods until all records have been revi ewed and
approved by QA and Qperati ons.

[Slide.]

Tracki ng donor tissue from point of recovery to
the end user is acconplished by Bi odynam cs through strict
recordkeepi ng and docunentation of tissue shipnment. Each
product for transplant is maintained in a database for the
pur pose of noving the itemin and out of Finished Goods
i nventory.

Each package contains a Tissue Utilization Record,
which allows the end user to record | ocation, patient, and
procedure information on the preprinted, postage-paid
addressed card. Upon receipt of the Tissue Uilization
Record, Biodynami cs maintains a filing system by donor
recovery site and donor identification. W also maintain
ti ssue reference sanples representing every unit avail able
for transplant.

[Slide.]
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Bi odynam cs International has a track record which
presents a very positive inmage of the Tutoplast process, and
nore inportantly testifies to the well being of the
transpl ant recipients and the judgnment of their surgeons in
choosi ng Tutoplast tissue. |In nore than 500, 000
applications in approximtely 25 years of transpl ant
hi story, there have been no reported cases of viral disease
or CJD transm ssion.

[Slide.]

The annual volunme of Tutoplast dura is in excess
of 1,000 units. Typically, one dura nmater will yield five
units ranging in sizes from4.5 square centineters to 55
square centineters. The demand far outwei ghs the supply as
i ndicated in our current backorder of hundreds of units.

Bi odynam cs believes that this vote of confidence
by United States surgeons, as well as our dedication to
provi di ng the safest bioinplant, allows Tutoplast processed
dura mater to remain the tissue of choice.

We have provided detailed information to the Wrld
Heal t h Organi zation in support of our Tutoplast processed
dura mater. It is clear fromtheir nost recent publication
that they acknow edge that in sone cases there may not be
any good alternatives to human derived dura mater for
dur apl asty.
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The Wrld Health Organization clearly recommends
that dura transplants be all owed where no reasonabl e
alternative is available for a specific patient. The Wrld
Heal th Organi zation report also acknow edges that all dura
mat er products are not equally safe. |ndeed, the cases
whi ch the report nentions did not involve Tutoplast dura.

The Wrld Health Organization report establishes
the following three criteria for selecting the type of dura
mater to be used for transplant:

1. The dura mater nust be froma single donor and
not pooled fromdifferent donors.

2. Potential dura mater donors nust be carefully
screened for neurol ogical disorders including CID.

3. The dura mater nust be subjected to validated
viral inactivation procedures that have presumably been
approved by a recogni zed national health authority.

Cl early, Biodynam cs Tutoplast dura satisfies all three of
these criteria.

We agree wth the reconmendation that the practice
of nmedicine and patient need govern the transplant of dura
mater. Tutoplast dura mater should be used only when in the
j udgnment of the individual patient's physician, its
transplant is the safest and nost effective treatnment for
the patient. The availability of Tutoplast dura mater
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therefore allows physicians to decide the best alternative
for patients based on nedi cal needs.

DR. BROMN: Thank you very nmuch. You m ght want
to stay there because | have at |east a dozen questions and
per haps nmenbers of the commttee have the sane or different
dozens.

| amgoing to ask commttee nenbers if they have
any questions before |I raise those that occurred to ne.

Yes, Leon Faitek.

MR. FAITEK: In one of your slides, it shows that
you require autopsy reports fromEurope. |Is there a simlar
requi renent for tissue acquired in the U S. ?

M5. OSTER: The current standards require that if
an aut opsy was perforned, we nust have a report of that here
in the United States on U S.-recovered tissue. |If there was
no aut opsy, we are dependent on our nedical director to
review all of the conprehensive records and nmake a final
deci sion on that particular donor. Donors can be recovered
W t hout autopsy in the United States.

MR. FAITEK: But it is required in Europe, but not
in the States?

M5. OSTER. W require it, Biodynam cs requires an
aut opsy on every donor from Europe.

MR. FAITEK: But not in the States?
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M5. OSTER. No, it is not a requirenent. |If it is
performed, we nust have a copy of that for review

DR. BROMN: O her questions fromthe conmttee?
St an.

DR. PRUSINER: Could you go back -- | didn't
understand the math in the |last two overheads. There was
one where you had 500,000 units, and then you have 1, 000
units? | was confused.

M5. OSTER. No. 1In 25 years there have been at
| east 500, 000 applications of the Tutoplast dura in surgery.
We are supplying approximately 1,000 units annually out of
our facility in Florida. The 500,000 refers to what have
previously been distributed by our counterpart in Europe.

Bi odynam cs al so exists in Germany. W have a plant in
Cer many.

DR. PRUSINER: So the 1,000 units is for the
United States, the 500,000 is for Biodynam cs worl dw de over
25 years.

M5. OSTER That is correct.

DR. BROMN: And there was a greater than 1, 000.
| s that nuch greater?

M5. OSTER: Not nuch greater. | just rounded off
ny nunbers. So it is 1,000 and change.

DR BROMN: So it is approximately 1, 000.
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M5. OSTER R ght.

DR. BROMN: Ray, you had your hand up.

DR. ROOS: | have a couple of questions. First,
remnd us all what dura mater is. You nentioned there was a
smal | anmount of DNA there. | nmean how nmuch cel |l ul ar
conponent is there? You nentioned that there is no
rejections, so presumably there isn't a |ot of
hi stoconpatibility antigen expression in this material ?

M5. OSTER. That is correct. After our process,
there is no antigenicity which would cause a reaction. The
process itself does a thorough protein breakdown. W have
done not only studies in |abs, but also there have been
hi st onor phol ogi cal exam nations of the tissue to | ook for
other factors that could cause problens of rejection, and we
do not detect it.

DR. ROOS: | guess the other part that | was
especially interested really had to do with the interview
process and the collection itself. Mybe you could just go
over that. For exanple, what are your exclusion criteria
for the donors of this tissue, and is there any standard way
of collecting the material itself?

M5. OSTER: To answer your first question, there
are requirenents that we nust abide by. They have been
published in the InterimRule as far as donor screening.
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The AATB al so has very specific questions that have been
reviewed by FDA and were just recently published in the AATB
Information Alert, and Bi odynam cs goes beyond that and
institutes even nore rigid questions.

Typically, you are | ooking for high risk behavior
to rule out individuals who may participate in lifestyles
that woul d not be desirable, and indicate a tendency toward
acquiring di seases, such as H V.

DR. BROMWN: Ms. Oster, we are tal king today
specifically about Creutzfeldt-Jakob disease.

M5. OSTER  Yes.

DR. BROMN: So, what are you specific exclusion
criteria for this disease?

M5. OSTER. In the interview questions that are
put to the interviewes, they would like information as far
as any indications of denmentia, other synptons typically
di spl ayed by people that may have CID. W have added those
questions, | believe it was about two years ago. AATB has
al so incorporated those in their reconmended |ists of
guestions. So the interviewees are asked very specific
guestions alluding to any type of synptons that CID m ght
di spl ay.

Also, the interview, we have a dura transplant, is
there a history of QD in the famly, and so on, and so
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forth, incorporating that entire area.

And your second question | forgot.

DR. ROOS: The second question had to do with
renoval of the dura mater and whet her there was any protocol
t hat was advi sed and followed uniformy by your tissue
col | ection program

M5. OSTER. Yes, we have specific procedures for
recovery that we put out in our recovery manual. Typically,
dura mater is recovered during autopsy by nedical exam ners
al t hough people are trained, recovery people are also
trained to do it, and they nust follow our prescribed, as
wel | as AATB, standard procedures for recovering that dura.

It can be done in an OR setting, in a norgue.
Again, we specify that an aseptic procedure be used and t hat
they follow all appropriate universal precautions in doing
t hese recoveri es.

DR BROMWN: G I, you had a question.

DR. WHI TE: Just a couple of clarifications. Wat
percent of your donors are above the age of 50, what percent
have autopsies, and what percent have brain histol ogy as
part of those autopsies? Can you give us those nunbers?

M5. OSTER: To answer the third one, it is a very
smal | percentage. That is not a procedure that is routinely
done. It may be done during part of autopsy and therefore

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



aj h

it will be in the report, and our nedical director wll
review that information.

The nunber of donors over 50 years of age right
now i s probably in excess of 50 -- it is higher than that --
it is probably about 70 percent. W receive a |lot of tissue
in the State of Florida, and as you know, there is a higher
popul ati on of ol der individuals there.

But also fromaround the United States, we have a
| ar ge donor popul ation, and | would say it's about 70
per cent .

DR. WHI TE: And autopsies?

M5. OSTER:  Autopsies are performed on about 80 to
85 percent of our donors.

DR. BROMN: But you said w thout neurohistol ogic
exam of the brain?

M5. OSTER:. There may not have been one perforned,
and it is our nedical director's responsibility to review
t hose autopsy records, as well as the interview process.

DR. BROMN: O course, autopsies to us don't
matter a bit as |ong as neurohistologic examis not done,
autopsy is irrel evant.

DR. WOLFE: You said there was a small -- what is
the smal| percentage that you estinate have
neur ohi st ol ogi cal brains, 5 percent?
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M5. OSTER. On the autopsies that conme in?

DR. WOLFE: O those that are autopsied.

M5. OSTER: Less than 25 percent.

DR. WHI TE: That wasn't quite ny question though.

The question was what percent of your units have had brain
hi st ol ogy?

DR. WOLFE: Well, she said 85 percent don't have
any autopsy at all, soit's --

DR WHI TE: So, it's 25 percent or 20 percent?

DR BROMAN: Is it fair to say that overal
probably 5 percent or |ess of your donors have not had
hi st ol ogi ¢ exans of the brain?

M5. OSTER: Less than 5 percent?

DR. BROMN: Total.

M5. OSTER:. That is probably fair, yes.

DR. BROMN: Yes, a question over here.

DR LESSIN: Froma single harvested dura specinen
-- and | presune and perhaps you can enlighten us on whet her
the entire dura is harvested froma single cadaver -- but
froma single speci nen, how many applications on the average
are derived?

M5. OSTER: The dura mater that we process is just
the area contained within the i mediate cranium W do not
do anything that proceeds down into the | ower cerebellum or
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into the spinal cord. W are |ooking for that skull cap
dura mater.

On average, we yield approximately five units from
dura. They can range anywhere from4 1/2 square
centineters, very small pieces, to the | argest size we
provide right now which is 5 by 11 centineters. W rarely
provide a half or a whole dura.

DR. LESSIN: So the maxi mum nunber of individuals
who m ght have received a graft froma given donor would be?

M5. OSTER:  Approxi mately five.

DR. LESSIN  Five.

M5. OSTER:. It could be nore, it could be |ess.

DR. TRAMONT: | aminterested in your followp or
your so-called Phase IV studies. Do you keep a database of
every person who has received your product?

M5. OSTER: No, we don't have a dat abase of
everyone who has received our tissue. W track where the
ti ssue goes, where it has been distributed to, and we
receive informati on back once the product has been used from
that end user, and that is what we maintain as a file.

DR. TRAMONT: Who is the end user?

M5. OSTER  The surgeon.

DR. TRAMONT: So you don't know individuals who
have received this.
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M5. OSTER. Ch, yes, we do. The surgeon provides
t hat docunent back to us, and on that docunment is patient
and procedure infornmation.

DR. TRAMONT: Good. Now, is there any active
tracking of those patients over their lifetinme?
OSTER: By Bi odynam cs?
TRAMONT:  Yes.

OSTER: No, sir.

T 5 3 0

TRAMONT: Do you know i f anyone is tracking
t hat ?

M5. OSTER:. No, sir.

DR. TRAMONT: So there could be events that are
occurring that are lost, we don't know, that may be
attributed to this product?

M5. OSTER:. That is always a possibility. W rely
on themreporting adverse reactions or contacting us in the
event that we would have to do an MDR, and that has not
occurred to date.

DR. PENN. On this sane issue, what percentage of
neur osurgeons return reports to you?

M5. OSTER  Zero.

PENN: Hospital s?

OSTER  Ch, return the reports?

3 5 3

PENN:  Yes.
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M5. OSTER: | apol ogi ze.

DR. PENN. That may be close to the fact, too.

M5. OSTER. W receive about a 50 percent return
on those cards that we send out with the tissue. It is not
an easy task to enforce the return of those when they use
the product. |If | may explain, for years a postcard system
was used, and therefore information about a patient would
appear on a postcard, and there were concerns of
confidentiality on that.

We now provide a docunent that is folded, so it is
containerized informati on, and we are seeing nore returns
now si nce we have changed the system It has been about a
year and a half, two years now. W can't enforce them
returning that. There is no requirenent for themto return
that information to us.

DR. BROMN: Ray.

DR. ROOS: Just going again over the issue of the
interviewitself. Wo actually conducts that? In other
wor ds, you nentioned that you would reject sonmeone that had
a famly history, and is that one relative or two relatives,
and are there actual questions that are distributed to the
person who conducts that interview, is there a standard
i nterviewee, and what kind of docunentation is there of the
interview itself and what the answers are to those
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gquestions?

M5. OSTER:. There is a recomended interview
process that AATB has published, and we are attenpting to
enforce that particular format with all of our recovery
prograns. There are very specific questions to the
i nterviewees regarding the issues that | addressed earlier.

The intervi ewees nmay be next of kin, may be a
physi ci an, may be a partner or significant other that the
interviewer feels is qualified to address the specific
guesti ons.

The interviewer is typically what is known in the
ti ssue bank industry as a coordinator. This person nmay be a
trained nurse, they may be a nenber of an organ procurenent
organi zation. The process may start wth organ recovery
foll owed by tissue harvesting.

So there are highly qualified individuals who are
trained to deal with the famly nenbers who typically is a
spouse, a sister, a brother, a child, to deal not only with
t he medi cal and high risk behavior issues, but to deal wth
it conpassionately.

DR. ROOCS: And is there witten docunentation
specifically about --

M5. OSTER:  Absol utely.

DR. ROOS: -- no famly history of
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Creut zf el dt - Jakob di sease?

M5. OSTER: Yes. Every question is answered with
a docunmented answer. It is signed. If it is a telephonic
interview, then that is also docunented and recorded.

DR BROAN: | think the conmttee would like to
have a copy of that interview format. | amcertain that the
FDA woul d like it, perhaps they already have it, for our own
consi derati on.

The ot her thing, of course, we all knowit is
difficult to absolutely 100 percent exclude a di sease X on
the basis of interviews. | assune nost -- well, | have a
| ot of questions -- but you said you are attenpting to
enforce this interview format. How does one go about that?

| mean we know, for exanple, in sonme countries
that there have been exclusions of pituitary glands taken
frompatients wth denentia. W also know that the
pituitary glands frompatients, not only wth denentia, but
with CID, have been taken and put in a pot that was |ater
processed for growth hornone.

So, how does one go about enforcing this kind of
sel ecti on?

M5. OSTER. I n the case of European recoveries, we
are working very closely with our technical director at
Bi odynam cs in Europe, as well as the nedical exam ners at
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t he pathol ogical institutes that we are using.

They nust go through the sanme process that we go
through here in the United States. |Is there 100 percent
confidence? W are as confident wwth this programas we are
with the program here we have in the United States, and we
are working very closely right noww th the FDA to take this
step by step to assure that conpliance is net as nuch as we
can assure it to happen.

DR. BROMAN: Ray.

DR. ROOS: How nany actual sites do you have in
whi ch you are collecting this tissue in countries in Europe?
Just to give us sone idea.

M5. OSTER In Europe, there are three countries.
In the United States we have approximately --

DR. BROMN: What are those countries?

OSTER | amsorry?

BROMWN: What are those countries?

5 3 B

OSTER: The Czech Republic, Hungary, and the
Ukr ai ne.
DR. ROOS: And how many institutions in those

countries?

>

OSTER: One each

3

ROOS: Just one hospital.
M5. OSTER: That is correct.
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DR. ROOS: Wy those particular countries?

M5. OSTER: Qur technical director at the tine
felt that he had the ability to go in and speak with them
and work with themto assure conpliance with our specific
i ssues here. W are driving the programfromthis side.

As a matter of fact, | have been over there once
to work with these docunents, and our QA manager will be
| eavi ng next week to go to each of these individual recovery
sites. This is a programthat we are hol ding hands wth and
babysitting very, very carefully.

DR. ROCS: Do you pay the donors?

M5. OSTER:. No, sir.

DR. BROAN: \What proportion of your donors, what
proportion of duras, shall we say, of the total proportion
of duras that you process have their origin in foreign
countries, these three in a given year?

M5. OSTER Right nowit is about 1 percent. W
have just started the program So we have received tissue
from-- dura fromthese countries. It is not processed, it
IS in quarantine until we conplete our docunment review with
our | ocal FDA conpliance officer.

DR. BROMN: So presently, virtually 100 percent of
your duras have a U. S. origin, but unless we throw a nonkey
wrench at you, you anticipate an increasing proportion of
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duras from abroad?

M5. OSTER: Yes, that is correct.

DR. BROMWN: St an.

DR. PRUSINER. Could we go back to the various
studi es that you have carried out? You gave a nunber that
the odds of contracting CID froma dura inplant were 1 in 3
1/2 mllion. This was after a series of inactivation
studi es with sodi um hydroxi de, peroxide, and organic
sol vent s.

Maybe foll ow ng up on Paul Brown's request, |
don't know, you will have to tell ne, Paul, or Dr. Freas,
can we request fromyou the details of this inactivation
process and the details of this study that generate this
nunber ?

DR. BROMN: This is certainly one of the crucial
qguestions that was on ny block. Wthout infringenment upon
your patent, this commttee has to know the precise
conditions of the inactivations that were carried out
specifically wwth a view towards CID. Oganic solvents | am
t hi nki ng of , and sodi um hydr oxi de.

We need to know tinmes, we need to know
concentrations, and short of that, the commttee is not in a
position to be able to judge the validity of what you say.

DR FREAS: Dr. Brown, if I could interrupt. O
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course, we are in open session today. | could call for a

cl osed session to get this material. As you know, during

t he open session, the sponsor could not present trade secret
or proprietary information.

DR. BROMN: It was just pointed out to ne that --
is the process patented?

M5. OSTER: Yes, it is.

DR. BROMN: So the details would be presumably in
t he patent application or approval?

M5. OSTER  Yes.

DR BROMWN: Is this a bad thing for you to tell us
about sodi um hydroxi de at the nonent, or is that --

M5. OSTER. | can tell you about sodi um hydroxi de.

[ Laught er. ]

MR. KAHN. M nane is Jonathan Kahn. | am counsel
to Biodynamics. As a matter of fact, all this information
is in the 510(k). The Food and Drug Adm nistration reviewed
the viral inactivation process as part of the 510(k) review,
and the conpany woul d be happy to provide to the commttee
information with respect to the studies that were done after
t he subm ssion of the 510(k), that al so docunment the
validity of the inactivation process as it applies to CID.

What we would like to do, if the commttee
approves, is to provide that information, at |east sone
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further information on the viral inactivation process as
confidential information.

FDA already has it, but the commttee does not,
and we can provide -- it is quite a nunber of volunes of
information at FDA -- and we can provide summaries or parts
of it to you as you w sh

DR. BROMWN: Well, the conmttee is a bit
handcuffed at the nonent in order to judge this. |

appreciate the offer to make this avail able short of which

we have no basis on which to make any judgnent at all, and
as Stan said, and as | reiterate, | haven't seen any
publ i shed data on this at all. | amunaware of very nuch

publ i shed data on inactivation of dura, and I nust say | am
alittle surprised, if it worked, that it wasn't published.
MR, KAHN.  Well, surprisingly, part of it relates
to your process that you have discussed, Dr. Brown, and in
fact we would be happy to give you that information. It is
nostly fromforeign studies. | amnot sure they have been
publ i shed yet. Sone of it may be unpublished dat a.
We woul d happy to provide that to you, but in fact
the viral inactivation process itself has been sonething
t hat we have di scussed with FDA for years and years. As a
matter of fact, the entire 510(k) review was pronpted by the
Lyodura Safety Alerts back in the m d-1980s, and | can tel
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you that the Food and Drug Adm nistration scientific
reviewers reviewed the inactivation process in great detai
as part of the 510(k) review, as well as reviewng all of

t he donor screening records and the other safety precautions
put in place, and I think it is -- one of the other factors
that is inportant is that over 25 years and hundreds of

t housands of transplants, there has not been one indication
of a viral transm ssion fromthis process. So | think that
shoul d give you sone confort, and | think that if there was
any kind of CID transm ssion, it wouldn't have been

sonmet hing the doctor or the famly woul d have kept quiet.
We woul d have heard about it. And that has been the
experience over the years in the U S.

DR BROMW: Well, | think that is a wonderful
track record. On the other hand, | am not absolutely
persuaded that a case that occurred 15, 20, or 25 years
after the fact woul d have been reveal ed.

In short, is there a good reason why the
commttee, for exanple, does not have details on the
i nactivation procedures as we did during the previous
meeting with gelatin? | nean this should be part of the
presentation. | mean there is nothing confidential that I
know of about an inactivation procedure that is well known
to everybody, which is sodi um hydroxide, for exanple. Wy
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don't we have that?

DR. Cl ARKOMNBKI: | am Art Ciarkowski with the
Center for Devices.

We have sonme of the information in the 510(k)
applications. W thought that by inviting the manufacturers
here to discuss their process, the 510(k) applications are
di sclosable. So the information there is available. So we
felt that when the manufacturers are asked about this
process, they would be able to discuss that during the open
sessi on.

DR. BROMN: Shall we do that?

MR, KAHN. Well, sonme aspects are confidenti al
trade secret information, and Gerry knows better than | as
to how much of that is confidential.

DR Cl ARKONBKI:  Well, you say, if the information
is in the 510(k), then, that information is disclosable.

MR. KAHN. Not necessarily, Art. Parts of the
510(k) are marked trade secret and confidential. Under FDA
regul ati ons, those parts remain confidential until the FDA
makes a decision or the conpany nakes a decision as to the
di sclosability of it, and that has not been done with
respect to this 510(Kk).

But | don't think there is anything secret here,
we are not trying to hide anything.
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DR. BROMWN: Well, then, let's have it.

MR. KAHN:. Pardon ne?

DR. BROMN: Let's have it then.

MR KAHN. | amjust trying to figure out what

parts of this are confidential.

DR. BROMN:  You just said nothing --

MR KAHN. | don't know. | amjust a dunb | awer.
| would allow Gerry to figure that out.

DR. BROMN: Let's redefine things a little bit.

We want any information. W want all information from any
study in which a procedure has been directed towards the
elimnation of CID infectivity.

Now, that can be done | assune -- you wll have to
give ne sone advice on this -- either in a sheet that we
have as a commttee or in public.

MR. KAHN. Dr. Brown, we specifically sent a
letter to you which describes the process -- you have it in
great detail on your desk sonmewhere -- as part of the letter
we sent to Japan, and we sent you a copy of that. So it is
somewhere on your desk

DR. BROAN: Me personal ly?

MR. KAHN:  You personally.
DR. BROAN: | never got it.
MR. KAHN. Well, we also called you several tines
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to discuss it with you, but we never got a call back.

DR. BROMN. That is understandable in ny present
posi tion.

MR. KAHN. The key to it is, | think, is that we
are nore than happy to share it with you. W know you are
an expert in the area. W would like you to have it. W
woul d i ke you to evaluate it. There is a tyranny of tinme
here. | don't think we can do it within the next 10
m nutes, but | absolutely can guarantee you that we would
like the conmttee to have that information. W would |ike
to, you know, sing it to the wi nds, because we think it is
what di stingui shes us from everybody else in the world
i ncludi ng Braun's Lyodura product which has led to a | ot of
t he probl ens including the Japanese ban.

So our viewis we would like you to have it, we
will provide it to you. | amnot sure we can do it within
t he next 10, 15 m nutes.

DR. BROAN: How about the next two hours?

MR. KAHN. | amnot sure. Cerry, how nuch --

DR. BRONN: We need it before the end of the day
if we are going to cone to any decisi on whatsoever, and | am
frankly nore than surprised, | am shocked that this wasn't
part of this presentation.

MR. KAHN:  Well, you know, Dr. Brown, there is
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details of scientific information. W are given 10 m nutes,
and it is very difficult I think within 10 m nutes to
describe the entire inactivation process. W had quite an
anmount of information --

DR. BROMN: |If we could have avoided all this
di scussion, you would have had an extra 10 m nutes
al t oget her anyway.

MR KAHN. Well, it is very difficult to prophesy
exactly what the concerns of the commttee are going to be
before they --

DR. BROMWN: Well, let's not belabor the point. |Is
it possible for this commttee, one way or another, before
the day it out and before we have to judge the applicability
or the advisability of using this, to have all rel evant
informati on both fromyou and fromDr. Malinin nade
available. If you guys are doing tests that inactivate CID
we need to know about them

MR KAHN. Well, it is in the 510(k), as | stated,
so FDA does know about it, and, CGerry, if you could, could
you describe it generically right now for the commttee
wi t hout revealing anything confidential, do you think?

M5. OSTER  Yes.

MR. KAHN: Wiy don't we give it a shot, and then
if you need sonething further, we wll try to accommodate
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you. This is a key issue. W are very sensitive to the
fact you want to know about it, and we would like to get you
everyt hing we can.

DR. BROMN: Ckay. Just a second. Yes.

DR. SCHONBERGER: | just wonder if you could
clarify when this process for this product began, that is,
t he use of sodium hydroxide. |Is this sonmething that is
relatively new or has this been used in that 20, 25 year
hi story?

MR. KAHN: This is the Tutoplast process. It has
been part of the process for tine imenorial since the
Tut opl ast process was started.

M5. OSTER:  Since the begi nning.

DR. BROMWN:  Wien was that, the begi nning?

MR. KAHN. Twenty-five years ago?

M5. OSTER | think it was 1972 or '73, | don't
know t he specific year. Early seventies.

MR. KAHN: Cerry, do you want to take a shot at
t he process?

DR PRUSINER | would like to ask that we not
have a generic review of this process. | think wthout the
details, the precise concentrations, and w thout the
bi oassay data that was alleged to determ ne this nunber,
that I don't want to hear this. | don't want to spend ny
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time. | would like to specific nunbers. That is ny request
to the chairman.

DR. BROMWN: | agree. | don't think that you
orally can provide us with log |oss, for exanple, for a
gi ven concentration. | think you would have had to bring a
slide. Barring a slide, I think you are going to have to
make out a table or in sone way get to us absolute
experinental details as though they were published.

MR. KAHN. Well, having in ny 25-year career sat
t hrough dozens of FDA commttee neetings, | think no matter
how brilliant, with Nobel l[aureates on the panel, | think it
is going to be very difficult for you to evaluate this on
the fly today. We can provide you with the data --

DR. BROMN:  Trust us.

MR, KAHN. Okay. We will try to get you as mnuch
as we can, Dr. Brown, but | amnot sure it is going to work,
but we will give you as nmuch information as we can. | wll
call the conmpany, and we will get you as nuch information as
we can.

DR. BROMN: Good. Are there other questions?

Yes, two fromny right side.

DR. SAWAYA: | just want you to clarify one thing.
You had nentioned about the freeze-dried process that the
pat ches beconme avascular. Did | hear you correctly?
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M5. OSTER. Just a nonent, please.

DR. SAWAYA: | realize it is not a process that
you use in your conpany, but | want to nake sure that |
heard correctly.

M5. OSTER. | believe that the m croscopi c exam of
the freeze-dried tissue has displayed the presence of
vacuol es.

DR. SAWAYA: Vacuol es?

M5. OSTER Yes. Hold on. | did not conmmt al
of this to nmenory.

DR. PENN: Maybe we coul d have the next speaker
address that, because they use a freeze-dried process.

M5. OSTER:. | do have an answer. | indicated that
there were no vascul ar gaps, such as found in freeze-dried
tissue, and this was based on docunents | read about the
freeze-drying process of dura mater.

DR. SAWAYA: | agree the next speaker can address
this, but I wanted to know if there was a specific reference
that you had on that, that's all.

DR BROMWN: WII.

DR. HUESTON: In the situation that you have a
pati ent where the questionnaire history or the clinical
signs of the patients, the presentation of the patient prior
to death, or the autopsy suggests neurol ogic involvenent, in
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t hose cases there is histopathol ogi c exam nation of the
brain. Am1 just reciting this correctly?

M5. OSTER. In the interview process, if there is
an indication of anything that you nentioned, that donor
wi Il not be recovered for Biodynamcs. It wll be ruled out
at that point in tine.

DR. HUESTON: I n which cases then is there
actual ly histol ogical exam nation of the brain? So you are
saying if there is any history of denentia in the individual
or if thereis --

M5. OSTER: Evidence in the autopsy.

DR. HUESTON. -- evidence in the autopsy, they
aren't considered at all

M5. OSTER: Now, we may have the tissue prior to
t hat autopsy report being nmade available to us. It's a
timng i ssue. As soon as we see that autopsy, that donor,
that tissue will be rejected. It will not go through the
pr ocess.

DR. BROMN:  When you say "when you see the
aut opsy, " what short of m croscopic exam nation in the
aut opsy woul d cause you to reject it?

M5. OSTER: That is not what | neant. The autopsy
report itself may cone in tw to three weeks follow ng the
recei pt of the donor's tissue. Wen we review the autopsy
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report, if there is evidence of histological exam nation
that woul d reveal the synptons of CIJD as far as spongiform
evi dence, that tissue at that point will be rejected.

DR. BROMWN: R ght, and that constitutes |ess than
5 percent of all donated tissue, correct?

M5. OSTER:  Approxi mately, yes.

DR. HUESTON. | amstill confused. Which case is
that? |If there is histology, brain histology, which
presumabl y was done as a result of there being sonme concern
about brain |lesions --

M5. OSTER  Possi bly.

DR. HUESTON: And if there is no evidence then of
hi stol ogi ¢ change in the brain, do you continue to use those
tissues?

M5. OSTER  Yes.

DR. HUESTON. And histology then is the only
screening test that you are examning, if brain histopath is
done, gross histology is the only test that you are
currently using as a screening test on that select group of
patients?

M5. OSTER. Yes. Qur nedical director wll
include that information in his review

DR. BROMN: If there are generic type questions
that would also apply to the next speaker, we m ght go on
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t he next speaker. Go ahead. Barbara, did you have a
gquestion?

MS. HARRELL: My question is about the consent,
whet her or not you know about the consent procedure. The
question is, is the consent of the famly infornmed or
i nplied consent?

M5. OSTER In the United States, it is infornmed
consent.

M5. HARRELL: | would like to know the percent of
your donors cone from public versus private hospitals.

MS. OSTER. | don't have that information, | am
sorry. | can get the information. | won't have it today.

DR. BROMWN:. G.

DR WHI TE: Just two short questions. One, |
would like a little nore detail. You say it is a non-pooled
product. Has it always been a non-pool ed product, and when
you say "non-pooled," do you nmean that duras are never m xed
at any point during the process?

M5. OSTER:. That is absolutely correct. To the
best of ny know edge, even when they began the process in
Germany, each tissue was handl ed individually. Absolutely,
in this country, each tissue is handled and containerized
individually. There is no pooling.

DR. WHI TE: Even during sodi um hydr oxi de
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treatment, and so on?

M5. OSTER: Even during any step, never.

DR. WHI TE: And the second question that rel ates
to the previous question regardi ng changes that m ght make
you reject a tissue, has a dura ever been rejected by the
conpany for CID?

M5. OSTER. Not to the best of ny know edge. W
wll reject as we are into the process with the dura, if an
aut opsy report cones back, usually, it's because there is
evi dence of cancer or pneunonia, or sonething like that,
restrictions that are outside the normal paraneters that we
woul d use. To the best of ny know edge, we have not seen
CID.

DR. BROMN: Well, thank you very nuch again, Ms.
Gster.

Dr. Malinin is our next presenter fromthe
Uni versity of Mam Tissue Bank in Mam, Florida.

Theodore |I. Malinin, MD

[ Slides.]

DR. MALININ: | have provided the commttee with a
description of our experience with dura mater and also with
the criteria for rejection of donors. | will therefore try
to briefly summari ze the process and point out sone of the

uni que features of dura mater from which allografts are
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pr epar ed.

[ SIides.]

Dura mater is a uni que anatom cal structure as we
all realize.

[ SIides.]

It is a vascular structure. On the left side of
the screen is a surface photograph of the vascular matter
and the histol ogical section of the sane is shown on the
| eft side of the screen, which shows that we are dealing
with two types of |am nar structures.

[ SIides.]

Dura is in fact a cellular structure. To
appreciate this, we have to nmake horizontal sections through
the sane, and it contains sone elastic fibers. On the left
side is the stain preparation of the dura mater.

[ Slides.]

It is primarily a collagenous tissue. It is
vascul ari zed and there is a definitive and symetri cal
distribution in the collagen fibers throughout both
hem spheres of the dura.

[ Slides.]

This symmetry pattern has been described and is
shown in the plotted chart fromthe scattered |ights on the
left side and the entire dura mater with its vasculature is
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shown on the screen closer to ne.

[ SIides.]

The process that we use in preparing dura mater
allografts is essentially the sane. It was described over
20 years ago, in 1976. The dura mater is sterilized with
et hyl ene oxi de, and not exposed to any ot her chem cal agents
during the processing and treatnent.

Foll owi ng the freeze drying and washi ng, ethylene
oxide sterilization is perforned. It then becones an
acel lular structure which retains its original
configuration, intercellular conposition primarily coll agen,
and it is rendered nonantigenic, which has been shown by us
in rodent experinents, but not obviously in human
experinments.

[Slides.]

This is the appearance of dura mater follow ng
freeze drying. The left side is a surface photograph.
Again, there is a pattern of distribution of doubly
refractive collagen, which is unaltered by the process.

[ Slides.]

This is a cross-section of the dura, on the left
side stained with Masson stain, and on the right side of the
screen again showi ng two patterns of collagen distribution
on the cerebral and the cranial surfaces of the structure.
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[ SIides.]

These are higher magnifications show ng again
sections fromfreeze-dried dura. On the left side, the
symetrical pattern of distribution of doubly refractive
coll agen is shown, again the outer layer with a different
orientation conpared to the inner layer is shown on the left
side of the screen, and the vascul ar channels are in fact
preserved by this process.

[ SIides.]

If we | ook at the recipients, and take 100 random
reci pients, the age distribution of the recipients is given
in the chart on the left, and we can see that it varies
greatly, but for sone reason femal es predom nate in the
m ddl e age groups, so the recipients of these dura mater
allografts may be children, and they will retain the graft
probably for the duration of their life.

On the left side of the screen is a histol ogical
section taken froma dura graft in the right portion, where
you can see the junction in the center, and this particul ar
material is healing well to the recipient's dura mater, and
it is eventually being replaced by the fibroblasts and
coll agen fromthe host itself.

[ Slides.]

The allografts are prepared from sel ected donors.
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They are divided into sections in several sizes. As |
menti oned, again they are sterilized with ethyl ene oxi de,
freeze dried, but they nust be reconstituted prior to
i npl antation, and other than exposure to ethylene oxide, in
our experience, we have not treated dura mater grafts with
any other chemcals, as | have nentioned.

[ SIides.]

The sel ection of donors of dura nmater is rigorous.
On the left side of the screen, during 1996, we had a
potential of over 2,000 donors. Qut of these, we have
sel ected 534 donors fromwhich the dura mater was exci sed.
During the process of further evaluation, 175 of these were
di scarded, so we are winding with alittle bit nore than
bet ween 10 and 20 percent of duras prepared fromthe donor
pool which is originally avail able.

[ Slides.]

Now, what are the reasons for rejection?
| nadequat e serum sanpl es, inconplete identification, that
is, possibility of mx-up in nunbers, poor physical quality,
excessive postnorteminterval, which is investigated
retrospectively, autopsy findings. |f we have gross autopsy
findings relating to the brain, of course, the dura would
not be collected fromthis individual at all, so these are
related to m croscopic findings.
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In retrospect, historical findings and serol ogical
findings, if we |l ook at the serol ogy, the nost donors which
have been rejected are because of presence of antibody to
hepatitis C virus. W have only three that we have picked
up for HV, and this is contrasted to the popul ati on, which
usual ly carries in the nei ghborhood of 3 percent of HV
positivity, and it illustrates the point that historical
information is very reliable and accurate in elimnating HV
carriers, but it is totally unreliable in elimnating
carriers with hepatitis.

[ SIides.]

The dura mater is being processed individually.

It is divided into various sizes.

[ Slides.]

It is then sterilized in ethylene oxide and pl aced
inliquid nitrogen for storage prior to freeze drying. The
freeze-drying apparatus is shown on the left side, and on
the right side of the screen is a view of dura mater
al l ografts whi ch have been packaged under vacuumin gl ass
cont ai ners.

[ Slides.]

These can be maintained for up to five years. The
vacuum i s dasted [ph] before rel ease, and the bl ue
coloration, which is obtained in the presence of vacuum from
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a spark test, is |likew se denonstrated on the |eft side.

[ SIides.]

If we look at the dura nmaters and see how many of
those are prepared, we can | ook at the data obtained in 1988
and '89. Again, we had sone 600 donors at the tine and from
600 and so, we have prepared 1,100 grafts, so in our hands,
on the average, we usually prepare 2 grafts from each donor,
frequently single graft if large dura is required, and |
don't think under any circunstances we woul d have nore than
4 smaller grafts fromthe sane.

[ SIides.]

As | nmentioned, we do sterilize dura mater with
the et hyl ene oxide using a 12-hour cycle for sterilization.

[ Slides.]

The dura mater is perneable to the gas. On the
| eft side is an indicator show ng that it has been converted
with the dura mater used as a patch in the pouch, and
control is found on the left side.

[ Slides.]

A nunber of studies perforned by Vironed have
i ndi cated that ethylene oxide sterilization does inactivate
a nunber of the viruses, and that these have been tested on
the dry surface as shown on the left side.

We have not subjected a scrapies virus to this
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test, but have picked up as nany resistant viruses as we
possi bly coul d.

[ SIides.]

| f the viruses are absorbed on dem neralized human
bone powder, again, inactivation with the sanme reginen is
obtained and it is in cancellous anc corticocancel |l ous bone
bl ocks.

[ SIides.]

This is very nmuch the sanme kind of a response that
is obtained with treatnent with sodi um hydr oxi de and
hydr ogen peroxide, as well as with 2 1/2 megarads of
radi ati on.

The entire process of dura mater preparation is
mai ntai ned in device master record. W can trace each
i ndi vi dual donor. An autopsy is performed universally on
all of the donors. The only exception to histological brain
exam nation is in the younger donors which are dead of
trauma, and a pathologist at tinmes may not choose to subject
these brains to mcroscopic examnation, and [imt the
exam nation to gross exam nati on.

However, starting this year we will require that
all of the brains are to be exam ned.

[ Slides.]

We have a built-in internal control as far as
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following the patient is concerned. Between 1979 and ' 89,
we had 900 recipients of dura allografts in our own
institution. This is divided between all services.

Approxi mately, | would say 80 to 85 percent of these were on
t he neurol ogi cal surgery service.

Since that tine, an additional 800 patients have
been added to the series, and 186 of those were patients who
had spi nal operations versus the intracranial operations.

So this provides the summary of the use of the
dura mater in our hands. An inevitable question wll be
asked is how can we follow these patients for the periods of
20 and 30 years or so, and we cannot unless these patients
return to our institution.

In the period since the University of Mam Tissue
Bank was preparing dura mater allografts, which goes back a
nunber of years, we have distributed over 30,000 of these
grafts, and we have to date had no reported instance of
transm ssi on of Creutzfeldt-Jakob di sease with these grafts.

Now, what el se needs to be done to safeguard the
recipients | think is a question we would like to ask this
particular commttee.

| think if the conmttee feels strongly that an
exposure to sodium hydroxide is a desirable safety
precaution in treatnment of dura mater allografts, we can
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certainly do so, although there are undesirable

bi omechani cal side effects. | think these could be avoi ded
by adjusting the concentration and by subjecting the grafts
to further extensive washing procedures.

The sanme is true for the exposure to hydrochl oride
solutions, and we woul d be | ooking forward to the
commttee's recommendations in this regard.

In sunmary, we have had no problens with di sease
transm ssions of these particular allografts. These have
been prepared in response to the requests for our
Neur ol ogi cal Surgery Departnent, and the Neurol ogi cal
Surgery Departnent Chairman, Dr. G een, does informne that
they woul d prefer to continue having availability of these
grafts for their patients.

Thank you.

DR. BROMWN: Thank you, Dr. Malinin.

Dr. Malinin, | had a question, and it is possible
t hat neither you nor the Bi odynam cs representati ve woul d be
t he appropriate person to answer it, but she put on a slide
in which she showed or |isted adverse neurosurgical
consequences when sone sort of substitute for a dura was
used. Wat was m ssing, of course, was a conparable |isting
of adverse neurosurgi cal consequences when dura grafts are
used, and I would hope that with the neurosurgeons present,
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we woul d get a nore bal anced account.

| amsure that it is just that a bad thing doesn't
happen just after a substitute is used, but a certain nunber
of bad things happen after duras are used, and | would |ike
to see sonme sort of conparable information about adverse
consequences for one or another of the kinds of substitutes,
as well as the dura.

Is it fair to say that that wll kind of cone
about when we have the use of the dura mater products in
surgi cal procedures, wll there also be sone information
about the use of non-dura mater, so that we can get sone
feel for just how, shall we say, desirable fromthe
neurosurgi cal point of view a dura is under sone
ci rcunst ances?

DR. MALININ: | don't have firsthand information
on dura mater used in neurol ogical surgery. Dr. Penn and
Dr. Sawaya can address and answer that particular question
Qur response in preparing dura mater allograft has been
specifically to the requests from our neurol ogi cal surgeons
for these grafts.

| am not aware of major instances of
conplications, that is, infections, difficulty with wound
heal i ng, cerebrospinal fluid | eakage, and the |ike, and |
repeatedly ask these questions of our own staff.

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



We do have a universal response for our
recordkeeping in each patient which receives an allograft is
duly recorded and is placed in our files. M personal
experience with dura mater grafts is outside of neurol ogical
service, neurological surgery, and | didn't think it is
applicable to this commttee.

DR. BROMN: | just raised the question so |
woul dn't forget nyself, but I think that is an appropriate
gquestion or issue to be considered by each of our
neur osurgi cal consultants and commttee nenbers, nanely,
Drs. Penn, Sawaya, and Steers, so why don't we just back off
that and remind ourselves that it would be interesting to
| earn.

Ray.

DR. ROOS: | had a question as to where you get
your dura maters, what institutions they cone from and al so
the interview process, who are the interviewers, what kind
of tenplate witten questionnaire, and |lastly, what
procedures are used in actual to take out the dura mater
itsel f?

DR. MALININ:.  Qur dura mater is obtained from
donors within three counties: Dade County, Broward County,
Pal m Beach County, and the majority of these conme from Dade
County. W use two sets of information-gathering material,
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that is, before the individual becones a donor and before
the dura mater is released, which allows us a nunber of
weeks to obtain additional information.

The formis a standard one, and the question is
asked have there been any neurol ogi cal diseases in the
famly or with the donor, also, the nedical records are
revi ewed, but the anmount of historical information generally
that you can obtain with accuracy fromthe survivors, in our
experience, has not been very reliable, and this is borne
out by the studies which we have done both with hepatitis C
and hepatitis B. Neither famly nmenbers nor probably the
deceased thensel ves frequently are aware of having a
pr obl em

So, al though social and nedical history is hel pful
and obviously if we would have a history of senile denmentia
or of an individual being confined in a hospital for
what ever neurol ogi cal reasons, such patient is going to be
excluded fromthe donor pool.

But | think at this stage, the selection of these
donors is done with a multiplicity of sources of
information, not the |east of which is being exam nation of
the brain at postnortem and we insist that all of our
donors have such an exam nati on.

DR, BROMN:  Larry.
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DR. SCHONBERGER: Coul d you give us the total
nunber again of in the past 30 years of how many dura you
have put into recipients?

DR. MALININ:  In our own institution. In our own
institution, we have put pretty close to probably now about
1, 800 duras or so.

DR. SCHONBERGER: And all together?

DR. MALININ. Al together, between 30- and
40, 000.

DR. SCHONBERGER: | think it is appropriate to
tell people about the case that we are investigating now of
CJD. Did you want to comment on that or do you want nme to
talk about that? W are currently working with their tissue
bank on a case of CID that received such a product.

DR. MALININ. | can give you what information I
have on that particular individual, unless you would like to
doit, and I wll be glad to fill in the gaps or voids if
there are any.

DR. SCHONBERGER: | think since we are discussing
this, it may be worth at least bringing to the attention of
the conmttee that there is a case under investigation. It
actually was a case that appeared in the newspaper that was
followed up by us with the University of Mam School of
Medi ci ne Ti ssue Bank.
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It is the first non-Lyodura dura mater associ ated
CID case reported in the United States, and | use
"associ ated" deliberately because it nay be a coi ncident al
association and it nmay not in fact be related to the dura,
but nevertheless, | think it is worth bringing it to
peopl e's attention.

The patient, as | understand it, was a 72-year-old
man who had a nine-week classical CIDillness with onset a
coupl e of years ago, May 1995, and this was about 4 1/2
years his onset after he had an operation in Florida for the
removal of a brain neningi onma.

At that operation, a dura mater graft obtained
fromthe University of Mam Tissue Bank was used, and that
was Novenber 1990.

The patient had a rapidly progressive denentia, a
typi cal EEG pl us nyocl onus, speech abnornmalities, aphagi a,
mld trenor, and visual problens. The neurol ogist described
the illness as a textbook case of CID, but no autopsy or
bi opsy was perforned.

The patient's nother and the patient's aunt, the
nmother's sister, both died at 89 years of age or ol der, and
had Al zheinmer's di sease as their diagnosis.

The investigation that we are in the process now
of the source of the dura revealed that it came froma
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34-year-old male firefighter who died in a car accident, and
had been w t hout any known neurol ogi ¢ di sease. As Dr.
Mal i ni n had described, this patient's brain, because of the
age, was | ooked at grossly, but was not put under pathol ogic
study. There was no abnormality grossly to the 34-year-old
patient's brain.

In addition to the one dural graft, the donor's
cornea were al so donated to two wonen who di ed about one
year and just over two years after recei pt of these cornea,
and our investigation indicates with the help of the M am
Ti ssue Bank that there was no neurologic illness responsible
for the death of these two recipients of the cornea.

We have al so had an investigation of the hospital
where the operation was perforned on a dural graft recipient
and thus far we have recovered no indication of a nosocom al
transm ssion for this particular patient.

We are trying to arrange for the neningi oma that
was renoved fromthe patient in 1990 to be | ooked at for
prion. That is the only tissue that we have woul d be
rel evant.

Qoviously, if the patient's surrounding tissue to
t he meni ngi oma show evi dence of prions, it would indicate
that the dura had nothing to do with this patient's illness,
but that the patient was incubating already at the tine of
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t hat operation in 1990.

Qur conclusion at this point is that the history
is conpatible with either coincidental sporadic CID di sease
in a dura mater graft recipient or possibly dura mater
rel ated di sease.

| would say the ages to the case, 72, and of the
donor, 34, meke the coincidental association and this nunber
that you just gave ne, about 30,000 recipients, at |east
makes a coi nci dental associ ation possible, but | think the
comm ttee should know that at |east this case exists.

DR. MALININ: To add sone additional information
to the case, when the recipient, the gentleman wth
meni ngi oma presented hinself, his initial presentation sign,
as | understand this, was nental confusion.

The donor's brain weighed 1,600 grans and it
appeared entirely normal. W had a chance to interview
donor's nother, and she gave extrenely detail ed history of
t he causes of death of his grandparents and her parents and
the siblings, and there has been no history of neurol ogical
di sease in that fam |y including both maternal and paternal
gr andparents.

DR. SCHONBERGER: Thank you.

DR. BROMN: | think, to recapitulate that case, a
patient died with clear-cut CID five years follow ng an
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operation in which a dural graft was used. It is equally --
well, it is likely I think that the answer as to the origin
of the CJDin that patient will never be conclusively proved
unl ess, as Larry says, the neningioma fromthe recipient can
be shown already to have had the abnormal protein present.

So, it is one of those archival anecdotal cases
and actually is just one nore wonderful exanple of what a
very useful procedure in this field, mcroscopi c exam nation
of donor brain tissue is, because if we had had that, we
woul dn't be asking the question today.

Now we have a break and we wi |l be back at 10: 45
for a presentation by the neurosurgeons.

[ Recess. |

DR. BROMN: The remai nder of the norning is going
to be divided between a set of speakers who are intimately
acquai nted wth neurosurgery and are thensel ves
neur osurgeons, which will give us | think on the commttee a
very good overall picture of the use of dura mater, on the
one hand, and substitutes for dura mater, on the other, what
the pros and cons are for each.

That set of three speakers will be followed by a
second set of three speakers who are a m xed group, one, Dr.
WIl, who will describe epidem ol ogy, and then two speakers,
Dr. Diringer and Dr. Tateishi, who will describe
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experinmental work on dura mater.

We begin nowwith the first of three speakers
addr essi ng the neurosurgical procedures thensel ves and the
pros and cons of using processed human dura mater.

The first of the three speakers is R chard Penn
fromthe Rush-Presbyterian-St. Luke's Medical Center in
Chi cago, Illinois.

Dr. Penn.

Use of Processed Human Dura Mater Products
in Surgical Procedures
Ri chard D. Penn, MD.

DR. PENN. Thank you. It is a privilege to talk
to this distinguished group.

As a neurosurgeon, you wll see why we have a
certain amount of enbarrassnent through this part of the
program because we cannot provide you with the types of
information we would like to. That is, you are not going to
see prospective random zed studies, nuch | ess prospective
studi es, and you are going to hear about our opinions as
opposed to proven scientific ways of justifying the surgical
procedures that we use.

| cone to this comnmttee having had sone

experience wwth the FDA, being on their advisory conmttees
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and as a transplant neurosurgeon, | have in fact done sone
even porcine fetal transplants, and I nust say froma
personal standpoint | amvery concerned about CJD because a
neurol ogi st at our institution, and a good friend, an
epi | eptol ogi st, just died of that disease this year. So
everyone is concerned with the possibility of passing the
di sease.

| was to give the introduction for our group of
neurosurgi cal reports to you, and what | would like to do
first is go over very briefly with you the types of
operations and the procedures that we use dura mater in, why
we find it is inportant in neurosurgery and why we do need a
substitute, and then I will go through a nunber of aspects
of the questions that | was asked to address by the
committee chairman.

If I could have ny first slide, | have just taken
an atlas and we will see nore graphic pictures.

[Slide.]

| have here a picture of one of the standard
atlases. This just shows the situation in which we are
likely to need a graft across an area of dura that is
di srupted. Here is a tunor that is growng into the dura
mater. It is a neningioma, and that is a very conmon tunor
to do so. It is involving sone of the sagittal sinus and
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sone area dura mater here that will be not be as inportant.
[Slide.]
We can see the surgery now, taking out the tunor.
[Slide.]
Here is the base of the tunor and you see the
| arge anount of dura mater that has been renoved, the sinus
bei ng over here, and this is over to the other side.
[Slide.]
Then, there has to be a patching of this area, so

that the brain will not be exposed, and so CSF will not

| eak.

[Slide.]

Anot her use for dura mater in patients would be a
CSF leak. It can be traumatic in origin or conme in an

i diopathic fashion. Usually, they are at the base of the
skull, and it requires an operation --

[Slide.]

-- that exposed where the leak is at the base of the skull.

[Slide.]

This slide shows the replacenent of material in
filling that, which usually turns out not to be totally
water-tight, and here is an area where the dura has been
ri pped.

[Slide.]
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This shows a dural graft being put into place.

So it is operations like this that we are tal king
about. Sone nmay be in the posterior fossa, sone are done in
infants wi th neni ngonyel ocel es, and nany are done for
trauma, and certainly for tunor surgery, and we wll see
ot her exanpl es from ny neurosurgical coll eagues.

[Slide.]

So the mmj or reasons why we need coverage of the
brain are the followng. First of all, we want to protect
frominfections and prevent CSF | eakage. Having an extra
barrier of tissue will confine the infections hopefully to
an epidural space if they occur. Preventing CSF | eakage is
extrenmely inportant to us because we know that any CSF | eak
that continues over a long period of tine is very likely to
lead to neningitis.

There is also the inportant point of not having
the cortex adhere to the cranium and there is the
possibility, at least in sonme animal studies, show ng that
if you do get such adhesions, you have a nuch hi gher
i nci dence of seizures.

[Slide.]

The material we would like to be able to use
obviously is the patient's own material if it is available
and conveniently sized, so that we can fill the place that
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t he dura has been renoved from and fascia | ata has been
traditionally used.

It requires a separate operation obviously in the
|l eg area, requires extra draping, and sone thought ahead
that you are going to need it as a graft material.

Tenporalis fascia can be used and pericranium O
course, pericraniumwuld be an ideal material to use, but
it is not available particularly in the elderly patients
t hat have neni ngi omas for use because it is not in as good
shape basically and can't be used as a graft. It has
deteriorated over tine.

[Slide.]

So there have been a nunber or things that we want
in an ideal tissue replacenent and that are partly provided
by the human autografts, but we would want for anything that
woul d replace it. First of all, it has to be strong, it has
to have a flexibility that is simlar to the normal dura,
and that neans it can take sutures, so that we can nake
water-tight closures with it.

One of the features we would like to have is that
it would be gradually absorbed with tine and that the
regul ar tissue of the patient would infiltrate the dura and
repl ace, and of course it has to be i mmunol ogically
acceptable. | have nentioned the sutures. It is inportant
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that fluid not |leak through it. And of course we want no
transm ssion of disease, and we want it easily stored,
avai | abl e, and very cheap. So those are the things we woul d
like to have.

[Slide.]

| put down here the nunber of transplants, just
give you a very order of magnitude inpression of how nuch
dura has been used as a replacenent, that is, a transplanted
mat eri al .

We have a nunber of figures. For exanple, from
1987 to 1994, approximately 400,000 Lyodural grafts were
used worldwide. In the past 30 years, in one article there
was an estimation of several mllion allografts, but one of
t he panel nenbers thought that estimate is certainly high by
a factor of maybe 32 to 100 tines when they questioned a
nunber of providers of dura.

[Slide.]

| have looked at it in a slightly different way.
Texas Distribution Center gave ne the follow ng figures,
that they distribute about 2,500 grafts per year, and the
Tut opl ast we have just heard are about 1,000 grafts per
year.

Interestingly, the conpetition to these groups,
which we wll talk nore about it, Bovine Pericardium there
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wer e approximately 20,000 grafts at 400 centers over the

| ast three years, and they have been selling, they say about
7,000 units per year. So Bovine Pericardiumis used by far
more in the United States than are human cadaver dura grafts
of various varieties.

If we estimate that maybe about 10,000 grafts then
are used per year in the United States -- that is what the
neur osurgi cal demand m ght be in the country -- and we about
80, 000 neurosurgi cal cases per year, you see that the nunber
of grafts is really very small conpared to the nunber of
cases, so that maybe 1 in 100 cases will require or at |east
t he neurosurgeon will feel needs a dural graft.

[Slide.]

There have been all sorts of substitutes tried for
the last hundred years, and this out-of-focus, and now
in-focus slide will show you the many resourceful things
t hat neurosurgeons have put in the brain to try to solve
t hese probl ens.

Qovi ously, silver, gold, and platinumare not the
gold standards that they should be. They all cause problens
as do all the other substitutes that | have nentioned here,
particularly the silicon has been well| studied, and there is
a very large fibrous reaction that occurs to it, and it can
be associated wi th henorrhages.
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[Slide.]

So all these materials have failed. Sone of them
have been nmuch too rigid, sone have been poorly incorporated
into the host. There have been fibrotic reactions with
t hese. There have been | ow resistance to infections in sone
of them and excessive foreign body reactivity, and then
henorrhage has been a major problem as | nentioned, with
sonme of the artificial substitutes.

[Slide.]

The allograft material we have covered and we wi |l |
di scuss in nuch greater detail about how that is taken.

[Slide.]

| want to nention what are the other substitutes
that are being used. Now, bovine pericardiumis one that is
bei ng very actively pronoted, and as you can see, is the
substitute that nost neurosurgeons are choosing within the
United States right now It is prepared by gl utaral dehyde
tanni ng and ethanol treatnment. Then you have to wash it and
it is stored in a bacteriostatic solution and has to go
t hrough sone processing before it is used.

Those are the tissue bank rules, but | nust point
out that the experience wwth this is very limted. There is
only one published article that |I have, that involves 35
patients, and that is an enbarrassnent that this has not
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been tested in humans over a | onger period of time and that
we don't have nore information on it.

It seens to have a nunber of physica
characteristics that make it quite acceptable for us, but
none of the questions about whether it will transmt prion
di seases have been fully answered, and of course there is
the worry that it will be a problemin the future

[Slide.]

This shows a nunber of synthetic grafts.

Qovi ously, that would be the answer to at |east the

i ntroduction of slow viruses into patients to have sonethi ng
that is entirely manufactured, and a nunber of these are
listed here. Synthetic bioabsorbable pol yner sheets are
going to be discussed by our neurosurgeon from Edi nburgh, or
synthetic cellul ose has been used. Bicol is a sponge

mat eri al that has been used in a nunber of countries, and
then bil ayered human col | agen prepared in various ways, and
then a nunber of other materials.

| would like to end with another slide that talks
about All oDerm - -

[Slide.]

-- which is a freeze-dried acellular human derms. Now, |
shoul d nmention that this conpany is actively pronoting the
use of AlloDermfor human use, but that we have had no

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



publ i shed articles on it for dural replacenent, but that is
fair game still for these conpanies to provide it because it
is a tissue and the neurosurgeon has a right to use it even
t hough there has been no human experience prior to their
pronoting it for this particular use, nor does it have to go
t hrough sone of the rigid qualifications of the materials of
human transpl anted dura that we have been tal ki ng about.

That is the |ast slide.

Now | would like to nention where | think that
things stand. It is very clear to ne that neurosurgeons
woul d rather not use any material other than easily provided
to them by Mdther Nature, that is, the patient's own
material for dural grafts.

Over 100 years, neurosurgeons have wanted to have
repl acenent materials and have worked on them that all the
synthetics so far have failed and we do not have any | arge
studies to show that the materials that are avail abl e now,
even Cortex, are suitable for |ong-term human use.

On the other hand, we are stuck with patients who
have | arge dural openings. W have the general inpression,
never proven scientifically, that closing the dura is
hel pful to patients. W have never done any controlled
studi es where we don't close sone patients and do cl ose
others to give us guidance.
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But it has been a principle of neurosurgery, just
i ke asepsis has been, that it is better to not have a CSF
|l eak and that is a logical thing for us.

So we are left in the situation where we cannot
provide you with a type of data we would like to have. On
the other hand, we are very concerned with the risks as a
group of neurosurgeons and we would |i ke to have your help
intrying to mnimze those risks, but still have a suitable
mat eri al that we can use.

Thank you.

DR. BROMN: Thank you very nuch, Dr. Penn.

| have a question and perhaps ot her people do.
may have m ssed beat, but | was trying to figure out
approximately -- and it is an approxi mation -- how many
dural grafts are used in a year in this country. Did | cone

away with a figure of about 10,0007

DR. PENN: | would go by that figure with one | og
mssing. | nmean it is possible that it could be 5,000, but
it could be as many as 20 or nore. | doubt that 100, 000

dural grafts are being done with these materi al s.

Now, there are other dural -- we are always using
the normal fascia lata for sone --

DR. BROMN: No, | amtal king specifically about
dura mater grafts. And that bovine pericardial grafts,
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there are about 7,000 a year?

DR. PENN: No, the total. Excuse nme, the total
nunber of grafts added in the bovine pericardi um plus naybe
5,000 grafts of dura mater. So | don't think there are nore
t han maybe 10, 000 at nost of the dura mater, and the bovine,
| do have a figure fromthe conpany as of |ast week that
they were selling about 7,000 per year, and they expected
t hat nunber to go up consi derably.

DR. BROMN: So in round figures, about 10,000 dura
mater allografts, about 7,000 pericardial --

DR. PENN: No, | would think there are nore
pericardial than there are dura mater right now. Since we
are guessing --

DR. BROMN: Let's tal k about bovine pericardi um
human dura mater, and m scel | aneous synthetics, a
proportion.

DR. PENN: | would think in the United States that
we have reasonabl e nunbers on the bovine. That is a fairly
solid 7,000 per year.

DR. BROMWN:  Dur a.

DR. PENN. Dura, | would guess --

DR. BROMN: That's bovi ne.

DR. PENN. That's bovine. Dura, human dura
prepared in one of these two ways, we have at |least with the
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two conpanies present in the room at |east 3,500 per year
that we know about, and there are certainly nore than that.
So if we say 5,000, that would be a reasonabl e esti nate.

For the others, | don't think we have nunbers yet,
and | suspect in the United States it is relatively snal
whereas in other countries it may be nuch higher

DR. TRAMONT: So you are saying 20, 000.

DR. PENN: You are saying that it's about 20, 000.

DR. TRAMONT: |s that what you are sayi ng?

DR. PENN. | amsaying that and | amnot going to
be able to prove it to you exactly. 20,000 plus or m nus
10, 000.

DR. BROMN: What we conme away with is that bovine
pericardiumis a very significant alternative in use in this
country. Wether it slightly nore, slightly less, but it is
a large proportion of grafting in this country uses bovi ne
pericardiumas an alternative to dura.

Dura remains also a very significant player in the
use, and that synthetics in this country play a
conparatively mnor role. |Is that fair?

DR. PENN:. R ght, and | should also say | didn't
tal k about reporting. | forgot to say that the reporting is
about what you hear, that is, very poor, about 40 percent,
and | have heard it is as high as 60 percent of the grafts
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are reported back to the conpany, so that is |leaving out a
significant nunber of patients for foll owup.

DR. BROMN: Do you have any personal feeling about
what we are going to be asked as a second question to
answer, are there any special categories of neurosurgical
procedures for which there is a consensus that a dural graft
IS superior?

DR. PENN: Yes. | think actually it is not fair
to my other colleagues for themnot to have their chance to
show situations in which | arge anmounts of dura are needed
for a proper repair for the patient's safety, and there is
no question that what we have in mnd is closure of major
areas that if not closed would produce clearly infection CSF
| eak and adhesion to the other underlying tissue.

DR. BROMN: So that what you are saying is that as
a category, the size of the repair necessary would favor the
use of a dura graft because it's a better graft?

DR. PENN:. R ght, but | didn't say that about --
bovi ne pericardiumis another issue, and that we don't have
an answer on because there are no studies. | nean there is
one study of 35 patients in the published literature, so we
don't know long termhow that is going to work, but that is
certainly a possibility dowm the line that we could replace,
for exanple, all of the human dura with bovine, but we just
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don't have the information to assert that.

DR. BROMWN: O course, the unstated concern of
everybody in the room and no one is saying it, so |l wll,
then, you will run across FDA approval to prevent bovine
spongi f orm encephal opat hy from being i ntroduced to the human
br ai n.

DR. PENN. O course.

DR. BROMN: Yes. Questions.

MR. FAITEK: Dr. Penn nentioned that there are
approxi mately tw ce as many bovi ne repl acenents as human
repl acenents that are used.

If there are only a study of 35 patients, on what
basis are these 7,000 bovine tissues being sold and bought
and used by the nedical comunity?

DR. PENN. Well, | think there are a | ot of
reasons, and it is something that each individual
neur osur geon makes his m nd up about, but also there are
people pronmoting it, that's one thing, that there is a
shortage of the human dura. |It's not really available
easily, and that it's expensive. Bovine is nuch |ess
expensive. Autopsies are not done on the sources, they
don't discuss the history with the aninmal, and, you know, it
is just a cheap substitute that may be as good or better,
and the issue has not been resolved yet.
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DR. BROMN: It is a good place to ask the question
here. What is the cost of a dura graft?

DR. PENN:. | brought sone dura grafts for you, but
| won't sell them because | amnot in that business. A
dural graft, a human dural graft will be about $800 conpared
to | think about $400 for the bovine, and the synthetics
vary. You could probably tell nme to the penny what it is.
It depends on the size, of course.

DR. MALININ. The charge for a dural graft is
$400.

DR. PENN. Is now 400? Ckay.

DR. MALININ: It has been for years.

DR. PENN. Ckay. Texas is a little nore
expensi ve? ay. And how nuch is the --

M5. OSTER. We range anywhere from 200 to over
1, 000.

DR. PENN. It is the |arge sheets that, of course,
are concer ned.

DR. BROMN: So average $400 or $500 a graft.
Aver age.

Yes, Sidney, you had a question.

DR. WOLFE: Either in your own experience or to
the extent that you know t he experience of other
neurosurgeons, tell nme a little bit about the circunstances
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in which fascia lata or tenporalis fascia could be used, and
do you know places in this country that particularly in the
| ast few years, have noved nore in the direction of using

t hose autol ogous substitutes nore than cadaver dura?

DR. PENN: | think people who were using cadaver
dura are nore likely to have switched to the bovine if they
had concerns about disease transm ssion, and that sone
peopl e who plan out their operations well beforehand, for
exanple, | have a partner who always closes his pituitary
tunmor cavities with fascia lata, so he plans for it.

DR. WOLFE: And he has been doing that for a | ong

DR. PENN. He has been doing that for 20 years.
So alot of it has to do with how you were taught to do it
and what you consider to be an extra operation. The
situation often is that we don't know how | arge an area of
dura that we are going to have to replace until we do, and
then to reprep the patient in a totally different area where
we don't normally operate is tinme-consum ng, raises the
possibility of an infection, and that we wll not be as
happy with as just taking the material rapidly, having it
ready for us, of the right size, and not having to do a | ot
in ternms of preparation

DR. WOLFE: But your point is that planning and
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training could certainly increase the nunber of
ci rcunst ances where autol ogous tissue, such as fascia lata
or tenporalis fascias could be used.

DR. PENN. For sone cases, but it is not a perfect
materi al by any neans.

MR. FAITEK: Doctor, | amstill a little confused.
From the nunbers that you just gave us, it seens that the
bovi ne product is used twice as often as the dura product.

DR PENN: It is ny inpression talking to
conpanies that it is used at |east as nuch as and maybe
nmore, but | can't be sure of those solid figures because |
didn't survey each and every place that is providing dura.

MR. FAITEK: In your personal experience or your
know edge, is there any reason why bovine product can't be
used to totally replace the dura mater product?

DR. PENN: | think you would have to ask the
conpani es whether they would be able to provide enough of it
to do so.

MR. FAITEK: But as for the user, which you would
be, do you see any reason why you can't switch conpletely to
bovi ne product ?

DR. PENN: | can put Silastic in, too. | nean
there are things | can do as a neurosurgeon that are | egal
and there is a history to doing it, but I would like to have
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sone reassurance that that material is going to be good |ong
term and there is no way of getting that information right
now because it hasn't been used extensively until the |ast
three years, and we don't have any major reports on that

mat eri al yet.

DR. BROMWN: We are going to have to nove on to the
next speaker, but before you | eave, since we as a committee
are going to have to be polled individually, let ne just ask
you a final question.

Wuld it nmake you unhappy as a neurosurgeon not to

have dura mater grafts avail able as a choice?

DR. PENN:  Yes.

DR. BROMN: And the reason for that?

DR. PENN. | want to have the choice.
DR. BROMN: Because?

DR. PENN. | want to, as an individua

neur osurgeon, want to ook at all the information avail able
and provide for ny individual patient what | think is best,
and I think that sonmetines an overall ruling on this wll
take away a valuable material for ne in some situations,
that it would be foolhardy for me not to think that the
future won't produce a better material for us, but | think
that there are situations in which we still need it, and so
| would at this point, unless the conversation convinces ne
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otherwise, that it is still a necessary nmaterial to be used
i ke anything el se in nedicine that has sone dangers to it.

DR. BROMN: If down the |ine bovine pericardium
did prove to be a satisfactory alternative -- by
"satisfactory” | mean proved to be a |l ong-term survivor --
t hat woul d nodi fy your opinion?

DR. PENN: Absolutely, as would a synthetic. |
woul d be much nore enthusiastic if we had a synthetic where
we didn't have to worry about it so nuch.

DR. BROMN: So what | amhearing is that right now
as we speak, dura mater is far and away the nost
satisfactory grafting naterial now, it may well be or it may
not be that down the line, bovine pericardiumw || be as
good, or sone presently manufactured or yet to be
manuf actured synthetic, but as we speak, the human dura
mat er has advantages in your judgnent.

DR. PENN:. R ght, and | should nention the
al l odurum which | said we have no experience with, but
m ght very well be a good naterial.

DR. BROAN: Thank you very mnuch.

The next speaker is Dr. Raynond Sawaya fromthe
University of Texas In Houston.

Dr. Sawaya.

Raynond Sawaya, M D
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DR. SAVAYA: | would like to thank the commttee
and the FDA for inviting ne to talk to you today. | had not
consi dered nyself an expert in this field and as far as |
know, | have not won a Nobel Prize, so | hope | can
contribute to the discussion today.

The second coment | would like to make is in
particul ar congratulating Dr. Penn for an excell ent
presentation. This is not an easy topic. The data and the
literature is very confusing, and studies cannot be easily
done in this field, as I will try and highlight.

[Slide.]

Wth that introduction, I will not be as kind to
your enotions as Dr. Penn was. He showed atlas pictures
w thout blood in them As a practitioner, | thought | need
to show you the real thing. So those of you who dislike
t hose pictures, you are prewarned.

[Slide.]

This is an exanple of a patient, a young male with
a malignant tunor, and you could see easily this tunor on an
MRI scan, which incidentally, is potentially a way to study
graft in the future. M scans, as you know, were not
avai lable for a long tine, but now they are and they are
routinely used, so it is sonmething we may want to keep in
m nd.

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



At any rate, the tunor is readily visible here.

Al t hough one does not know where the healthy dura in this
patient is, we know that dura covers the brain, so it is
likely to be here, but we have no idea where the dura is
there. As it turns out, you will see the dura in this
pati ent was pushed way down and infiltrated by tunor.

[Slide.]

There is at surgery, as the bone is cut, and there
is the craniotony, the bone is cut. W are |ooking at a
henmorrhagi ¢ tunor, which was a malignant tunor. W do not
see the dura until we scrape the tunor out, and now we are
| ooking at dura which is infiltrated. This is the patient's
own dura infiltrated with tunor.

So clearly, as a neurosurgeon trying to solve this
problem we needed to cut the dura along wth the tunor, so
that we have what we call a "gross total resection.” This
was acconpl i shed.

[Slide.]

| will show you the bone because the bone itself,
this is the outside of the bone and the inside of the bone
was all infiltrated wwth the tunor, so the bone was renoved,
as wel | .

[Slide.]

But the key is now as the dura is being cut, you
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could see there was tunor that has grown right through the
dura in the subdural space, and now we are | ooking at nornma
brain that was pushed down.

[Slide.]

The dura is resected, and this is what you end up
with. Wen you have to resect the dura, you end up with a
defect, and I will say nore about the defect |ater because
the size of the defect, Dr. Penn alluded to this, is very
inportant. In this case, it was extrene. This is a very
| arge defect.

Again you are | ooking at healthy brain that needs
to be protected. |If the brain is not protected, if
adhesi ons occur, scar occurs, seizures wll develop. So
again one of the reasons to protect the brainis to mnimze
sone of these conplications afterward.

[Slide.]

Typically, one needs to reach a heal thy border of
dura, so that as you are repairing it, you can suture it to
t he surrounding dura, and that is exactly what we have done
using -- | borrowed this slide fromDr. Malinin -- and you
see here a good-size, what is ternmed large allograft. This
is one of those duras obtained for a cadaver, and it is
readily available in the operating room so there is no tine
wast ed.
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We know the size of the defect and we request the
size fromthe circul ati ng nurse.

[Slide.]

The sanple is provided, and the dura is sutured,
sutured in what we call watertight -- they are not al ways
watertight, and that is a problem that is a clinical
practice -- we try to do the best we can.

There are CSF | eaks that still wll occur because
the stitch may rip a small hole in the dura, but what one
tries to do, one tries to mnimze the problens, and that is
one way -- that is a good way to mnim ze the problemis to
obtain a good quality graft and to suture it as carefully or
as neticul ously as possible, so now we have the brain as
protected as it can be in this particular patient.

Once this is done, cranioplasty is created because
t he bone has to be thrown out, the skin closed, and the
heal i ng normal |y proceeds well.

[Slide.]

This is after surgery where you see the dura
graft. Again, we don't always see the dural graft, but this
is one way | suppose one could | ook at the dural graft.
Spinal fluid has accunul ated here and the brain, which was
pushed way down, is gradually working its way up there.

The brain is like a sponge. It doesn't just open
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up right away, it will take tinme. This is an immedi ate
post-op scan within 24 hours. Cranioplasty there, the skin
is closed, and this patient has recovered well.

This patient had cancer. Eventually, he died from
hi s cancer.

[Slide.]

The next exanple is again just another exanple of
a tunor that has, in this case, protruded right through the
skull into the soft issues under the skin.

[Slide.]

Simlarly, there was a big | unp.

[Slide.]

Simlarly, it had to be renoved, and I w |l not
dwel | too nmuch on here other than to show you that here, the
dura was thickened with the tunor.

[Slide.]

Again it was resected. The brain was healthy and
had to be protected. Again, a |arge defect.

[Slide.]

And there is a dural graft that is providing that
kind of protection. Cranioplasty was done and patient
recover ed.

[Slide.]

Anot her exanpl e of a patient who had a benign
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tunor. It was not a nmeningioma, but it is a cousin of
meni ngi oma, hemangi operi cytoma, that was grow ng slowy, had
prior surgery sonewhere else. At any rate the tunor was not
removed and finally when we saw the patient, we elected to
do what needed to be done, and that is to renove the sinus,
there is a |large venous sinus here, and the whole tunor, and
repair that.

[Slide.]

| don't have an intraoperative picture, but again
to show you that we end up with a big defect, renoving the
whol e tunor. This patient now is several years
post-resection, and she is essentially cured of her tunor,
it has not recurred in the last three to four years.

So the point here is that although sone patients
have cancer and will die quickly, many others do not have
cancer, they have benign tunors, or no tunors at all and
require a graft, and they will live a long tine, and
therefore any solution to this problemhas to be durable.

[Slide.]

Again, Dr. Penn did an outstanding job in
review ng the subject and any overlap I will try and use it
for advant age here.

The indications very sinply, clearly one, by
review ng the history of duraplasty, you have to go back to
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the times of war, because that is when neurosurgeons were
confronted with form dabl e probl ens of hundreds and
hundreds, if not thousands, of soldiers with gunshot wounds
to their brains, and need debridenent and repair, and this
is sonething we currently in civilian practice, as well,
gunshot wound, car wrecks, and so on.

| put surgery, which is interesting, because
anytinme we do surgery and open the dura, we have altered the
patient's dura. Dura is vascular. W have to coagul ate
bl ood vessels. As you do that, you shrink the dura, and
frequently the dura cannot be approxi mated properly.

It happens daily, in every operating room but as
neurosurgeons we tend to repair small defects with what Dr.
Penn al |l uded to, pericraniumor tenporalis fascia. Those
are small repairs that we do routinely, and it will never be
reported. You will never count those nunbers, but they are
by the thousands.

So surgery itself will |lead to defects even though
there may not have been a process |ike a tunor. Congenital
mal formation, Dr. Penn alluded to neningonyoceles or a
defect over the spinal cord in newborn babies.

There are sone indications that using dura there
to cover this area is protective and reduces the anount of
adhesi ons of the nerves under the dura. Infection
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certainly, this is a very interesting problem as a matter
of fact. |If you have infection, just |ike wi th gunshot
wound or open wounds of the head, what material you put in
there is critical.

I f you going to put a synthetic, then clearly you
are going to have bigger problens than putting biologic
tissue that is going to be revascularized and will w thstand
the infection that is present there.

So this is a very rough summary of indications.
What the nunbers are, obviously, it is inpossible to guess,
but clearly there are needs throughout those various
procedures for sonme kind of graft.

[Slide.]

Again, Dr. Penn was nuch nore detailed in his
summary. | will use this to remnd us that many of things
that have been tried, were tried with the idea that let's
have sonething readily avail able and not very costly, that's
good, but the practicalities of it turn out to be very
[imted.

As you go back and read the papers over the
decades, you see what went on with these types of grafts
that were tried and then a few years |ater one discovers
that they created nore problens than they solved, and that
is particularly inportant to us as practitioners, because as

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



aj h

you close the dura or don't close the dura, put the bone
back in there, and close the skin, you don't see what goes
on.

Let's say adhesions occur. The patient has
seizures. Well, brain tunor patients have seizures. How
can we |ink what happened to the patient with the graft
itself? It is alnost inpossible. That is why one needs to
be cogni zant that problens m ght occur and find ways to
follow these patients if possible, although sonetines it is
real ly not possible.

[Slide.]

Probl ems with xenografts. The perspective | have
is, for one thing, they are now being subjected to the
aspects that dura mater seens to be subjected to as far as
safety is concerned, not that it is not good to subject dura
mater allografts to scrutiny, absolutely, it is a nmust, but
it is surprising that the other side is not being | ooked at
as carefully, and that is really not acceptable when | view
it fromny perspective.

Aut ograft has been tal ked about and we use them
all the tinme, they are very good, but good for snal
defects, not for |arge defects.

[Slide.]

So the perspective that | amhoping to bring to
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this commttee is sunmari zed here, is that there are really
physi cal and physi ol ogic properties. W cannot | ook at the
dura only as a barrier, as a nechanical or physical barrier.
There is nore to it, and as one goes through sone 500 papers
and literature that tries to deal with these probl ens over
the | ast many decades, one really gets this appreciation of
the healing process of dura.

Pliability is a physical matter that is inportant.
W want sonet hing we can use, play with, fashion during the
operating room Size is very critical. Again, a snal
defect is not as difficult to deal with as | arge defects.
The larger the defect, the nore it is inportant that the
mat eri al being used is biologic and is going to survive.

Tensile strength is inportant. The dura mater is
created for that purpose and clearly has the best tensile
strength in all directions if it is studied properly.

The watertight barrier, as | said, is an attenpt
and we don't always succeed, but that is what we try to do.

Low adhesivity is very difficult to study. There
are many, many studies in animal nodels show ng that the
dura is what provides the best protection, but in humans,
how can you do a study like this? W are not going to
reoperate on patients |ooking for adhesions, so clearly that
is a problem
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Physi ol ogic healing. Wat | nmean by this is
revascul ari zation, cells noving back into the dura, and that
is best provided with human dura nater.

Low reactivity and finally durability are things
that relate to what happens down the road. Silicon, we have
heard exanples with that. Patients are com ng back wth big
| unps of fibrocytes that have forned around the synthetic or
the silicon-made product. So those are things that we nust
keep in mnd as we follow patients.

[Slide.]

My personal summary is that human dura mater is
the only product that provides all the required physical and
physi ol ogi ¢ properties. You certainly can get away with
usi ng sonething else, there is no question about it. It is
bei ng done daily.

The question is as you | ook at cunul ative data,
which is likely to provide the properties that are required.
| go back and see human dura mater is the best, and it is in
fact the standard agai nst which all other products are
tested. Al animal nodels that you | ook at, they have put
human dura on one side of the animal's brain and the other
product on the other side.

So they go back, use dura as the standard. So if
you have dura, that is clearly the best.
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[Slide.]

In summary or finally, | just want to nmention, in
the opening remarks this norning, it was alluded to, ny
association wth the Transpl antati on Research Foundati on
from Houst on, Texas.

| just want to nention that this association canme
as a result of wanting and needi ng dura, and not having it
and being convinced that this is the right thing to do.
have therefore volunteered ny services to help procure dura
or make it available, and | nust say | aminpressed with the
kind of work that went in providing allograft to
neur osurgeons, and so that is the base of ny association
with this conpany.

Again, | think the commttee for inviting ne to
speak to you today.

DR. BROMN. Thank you.

Wul d you agree with Dr. Penn -- well, you do
agree with himthat you would |ike to have human dura mater
avai |l abl e --

DR. SAWAYA: Yes, | do.

DR. BROMN: That is clear. Wuld you al so agree
that at the nonment there is really insufficient data to know
whet her any of the synthetics or bovine pericardiumw ||
turn out to be a satisfactory alternative?
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DR. SAWAYA: | have concerns. One exanple, for
i nstance, from a physiologic standpoint, is when as | | ook
up at the data published about gl utaral dehyde-processed
tissue, that tissue is not allowing cells to regenerate and
grow back into this graft, and that is what bovine
pericardiumis being processed wth.

So agai n thinking about what is going to nmaxi m ze
the viability of this graft and therefore the durability of
it, if you are preventing cells to get reintegrated into
this graft, then clearly we are not putting a product that
is likely to survive in the long term

DR. BROMN: These are again very valid but stil
theoretical argunents. That is, no one is going to argue
with you that a natural tissue stands to reason to be the
best substitute, but there is still absolutely not enough
data to know whether, in spite of these theoretica
consi derations, one or nore of the alternatives will turn
out in fact to be satisfactory.

DR. SAWAYA: | agree 100 percent.

DR. BROMN: Questions?

Then, we shall go on to the third speaker who
conmes to us from Scotland and the United Kingdom Dr. Janes
Steers, hinself a neurosurgeon and | am assured that he wll
provide us a representative viewoint fromthe United
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Ki ngdom neur osurgi cal conmunity.

Dr. Steers.

Janmes Steers, MB.B. S

DR. STEERS: M. Chairman, nenbers of the
commttee, ladies and gentlenen: | shall do ny very best
just to do that.

| shoul d perhaps explain at the begi nning that
sonebody who appears in the typewitten programas M. Janes
Steers, MB.B.S., in the United Kingdomis a properly
qualified doctor. MB.B.S. is equivalent to your MD., and
the reason our surgeons are referred to as Mster is in the
16th Century, in Scotland, Janes the |V, and in Engl and,
Henry the VIII, granted charters to the barber surgeons. W
have held onto that tradition ever since.

| am al so very conscious that | amreally here in
nmy colleague, Dr. WIlIl's suitcase. Dr. WII in Edi nburgh
has set up the BSE surveillance unit within the United
Ki ngdom and | happened to be a handy neurosurgeon to cone
al ong, too.

| am al so going to be brief because a | ot of what
has been said already applies to ny talk, but I wll point
out differences between United Kingdom practice and the
United States, and the first inportant point to nake is that

we have lived without any form of human cadaver dura since
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1989, so we start froma different perspective at this
stage, nor do we have bovine pericardial inplant although it
IS just beginning potentially to cone into the United

Ki ngdom

So | amtalking fromthe perspective of dealing
with fascia lata or natural tissue taken fromthe patient
and donated to be a dural replacenent or synthetic graft.

[ SIides.]

Qur indications for duraplasty are essentially
t hose that have been outlined already, tunor renoval,
essentially nmeni ngi oma or other process involving the
meni nges, and as Dr. Penn said, and Dr. Sawaya alluded to,
in elderly patients where the dura and the pericraniumis
intensely adherent to the bone, it is very easy to damage
the dura at the tinme of operative procedure, and it may
becone a necessity that perhaps had not been quite as
pl anned, sone other tunors, for instance, where this would
be very nmuch sonmething that | woul d perhaps plan to have the
facility to take a graft if necessary.

In head injury, depressed fracture, anterior fossa
fracture, and Dr. Penn again showed a very nice picture of
the fracture and the dural tear associated with it, the
probl em of CSF com ng down the nose, and the potential for
meningitis and cerebral abscess.
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Sonet hing that we don't see so nuch of, gunshot
injury in the United Kingdomof yet, although it is slowy
i ncreasi ng despite our new | egi slation about handguns. And
in the spine and crani ospinal junction there is a place for
consi deration of duraplasty, particularly with the
congenital anomalies where, if you like, you need alnobst to
put a gusset in the dura to nmake it a | arger space for
di spl aced crani al tissue.

| f you have, as here, an extensive conpound
depressed fracture, it may be difficult in fact to get
sufficient pericraniumor tenporalis fascia fromthe other
side to be able to carry out the necessary repair, and |
will just show a few exanples of the sort of injuries and
situations that we deal wth.

[Slides.]

Here is a large neningiona, and you coul d
anticipate, if | was operating on this patient, | would
prepare the patient's thigh as part of the workup in the
operating roombefore starting nmy craniotony, anticipating
that I would need to take sone fascia lata, this very
conveni ent |ayer of tissue to be found in the thigh easily
accessi bl e.

The problemwith it -- as | wll talk alittle
later on -- is principally cosnmetics and postoperative pain.
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Here is an exanple of a congenital anomaly in which the
cerebel | ar hem sphere is prolapsing down, and it is causing
an obstruction at the foramen magnum the junction between
skull and spinal canal, and to deal with this, you need to
enl arge the space and to sew in a dural patch here.

You can use here, in a larger child, cervical
fascia, but in the very small child -- | will conme to it in
a m nute.

[ SIides.]

Here is an exanple again of a neningiona. That is
the tunor bed. This is the duric side. This is the margin
of the dura. You can never get enough natural tissue from
around here to be able to recreate this space, and the way |
woul d close this would be with a fascia lata graft.

Now, if for one reason or another there is fascia
| ata available, I would have to sew in sonme form of nodern
synthetic material that | wll talk about a little |ater on.

[Slide.]

This is a child wwth a conpound depressed
fracture. Again, | had to harvest tissue fromthe thigh to
make up this very sizable dural defect here.

[ Slides.]

Here is an exanple of two spinal problens, a
conpl ex spinal anomaly here, at which it would be inpossible
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to close the dura over this w thout conpressing the
underlying structures, and this is perhaps the nost
difficult thing for us in the U K at the nonent.

A small child who will have a |i poneni ngocel e,
this white tissue here is msplaced fat, it also happens to
have a syrinx, as well, but to recreate the dura at the
bottom here, because there is no dura, the fat goes straight
t hrough onto the skin, can be a very difficult problem and
in very small children, there isn't sufficient fascia to be
able to cope with this, so we have to use an artificial
dural patch.

[Slide.]

Agai n, our requirenents for duraplasty are those

t hat have been said before. It needs to be effective and as
the real two reasons for doing a duraplasty -- well, |
suppose there are three -- it is to keep things in the right

pl ace, so if you have got herniated tissue that m ght fal
out, like nerve roots in the spinal canal, you would want to
keep themin.

It is to keep the CSF in the right place. CSF is
in fact truly kept in the subarachnoid space, but you can't
repair the arachnoid, it is far too film and nothing woul d
hold in the way of sutures. So, you have to repair the dura
to make it effectively CSF-proof, and the dura in depressed
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fractures and trauma is said to be the great barrier to
infection. So it is under certain circunstances a very
important thing to have an effective durapl asty.

It has got to be easy to use. Sone of the tissues
that you are using are very delicate and they are down a
hole, and if you are having to use quite a bit of push to
get your needl e through your artificial dura, and then you
have only got a very tiny force to get your needl e through
the dura itself, it is difficult to mani pulate the tissues,
it isdifficult to pull the suture tight. It wll tear out
of the dura and stay in the graft.

It needs to be able to conformto the shape. It
has got to be free of conplication, and obviously easily
avai | abl e. The conplications that have been associated --
and this particularly inportant for us -- with the earlier
synthetic inplants, particularly the Silastic inplants, they
were associ ated wth del ayed henorrhage.

They were not necessarily CSF-proof. They were
difficult to get to conformto the shape that you were
taking out. They were associated with infection. They had
this huge fibrous reaction sonetines. It was absolutely
enornmous. |If you rescanned the patients, you al nost thought
their tunor had regrown, but in fact this was just exuberant
fibrous reaction to the graft that had been in, and then
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there is the question of inmune response and CID.

[Slide.]

So we use in | would think 90 percent or nore of
cases, where we can, the patient's own tissue, fascia lata
fromthe thigh, and there is an awful ot of it to be had.
You have got two thighs, and certainly you could repl ace |
t hink the whole calvarial dura if you had to.

I f you are operating on the back in an adol escent
or adult or perhaps a four-year-old or nore, you could use
adj acent spinal fascia, but it would be difficult in a
neonate or a year-old, and then there is pericrani umand
tenporalis fascia, the tissue actually around the head.

It has got advantages. It is accessible. It is
honograft, the patient's own tissue. It conforns very well
to the shape of the defect. It is very easy to use. It has
the sane resistance as the tissue you are sewng it to. It
i s CSF-proof.

You can suture it, and | amnot sure tonorrow
whet her you are going to be discussing tissue glues and
fibrant sealants as bl ood products, as part of your second
di scussion, but that would be of particular inport to
neur osur geons, t oo.

It's a fresh-on process tissue. You can inplant
it under a skin graft. It is mniml effective risk. Low

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



cost. Now, it is lowcost in the UK , and one of the
really interesting things that | read in the article that I
think we alluded to 35 cases of bovine inplant, is that in
fact it is not low cost as far as the theater econony of
U.S. hospitals are concerned, because operating tine costs
nore in terns of dollars than the graft. The time taken to
harvest the graft and the additional incision is in fact
nore expensive than actually having a graft and sewing it
in. So it mght be |low cost to us, | amnot sure that that
argunent applies across the board.

| haven't naned ny nane because | wasn't certain
whet her | was going to be allowed to or not. The synthetic
grafts that we use apparently in the U K, or we use in
Edi nburgh, but there is a polyester urethane which we have
been using for the last tw years, which obviously we can't
tal k about Iong termproblens with, but in the short term
does actually give us a lot of these things.

It is easy to use, it is CSF-proof. You have
mnimal infective risk, it isn't expensive, but obviously,
it is not human tissue and it may not stand the | onger test
of time, and there are other tissues that we have also -- or
i npl ants that we have used that are synthetic, that aren't
so successful, and are not really CSF-proof, and don't go
al ong.
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So, we do have perhaps a di sadvantage, and I would
agree entirely with Dr. Penn and Dr. Sawaya with the
difficulties that you can have with synthetic inplants.

[ SIides.]

Now just to close and really just to say what has
been said before, this is John Hunter, who in 1700 becane
really the - or 1700s becane the founder of the science of
surgery within the United Kingdom and was very instrunental
in the Royal College of Surgeons in London, and he was
really a very inportant figure. He would have been really
interested in what we are tal ki ng about today, and he woul d
have been di sappointed in us nodern surgeons because we
actually don't know do we have to cl ose the dura.

| was bought up by Professor G IIinghamas ny
teacher, and he never closed the dura, and I amcertainly
not aware of huge or major problens that occurred with his
patients, but hospital stay was not a major problemin those
days, but in this day and age where you have to perhaps
t hi nk about how fast a patient can through a hospital
process, you can't afford to have CSF probl ens and repeated
| unbar punctures, which m ght have sol ved the probl emvery
wel | here, but wouldn't be acceptabl e today.

There is a huge anount of anecdotal evidence in
the literature. | nean there are lots and |ots of papers
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that tal k about conplications with this and that. They talk
about technical ability to inplant something and how well it
does, but there is very, very little in the way of anything

that could be called a controlled trial

| think that actually if you have done absolutely
nothing else for me -- and | hope that | have done sonet hing
to help your commttee -- you have certainly made ne rethink
where we stand surgically as far as duraplasty is concerned.

Thank you for your attention.

DR. BROMN: Thank you very nuch, Dr. Steers.

Are there questions for Dr. Steers? Yes.

DR. WOLFE: Dr. Steers, could you tell us alittle
bit about the basis back in 1989 for the U K 's decision to
stop using human dura (a), and (b) what your own personal
attitude is towards its unavailability?

| think you nentioned the figure that in 90
percent of the cases -- | assune you were tal king about al
neur osurgi cal procedures -- in which you needed to do
sonet hing, you were able to do with autol ogous tissue, and
that is sonething that probably grew since 1989.

Can you give us a little bit of ook into that
process in the | ast eight years?

DR, STEERS: | would have to refer Question 1 to
Dr. WIIl, who would talk to you nmuch nore authoritatively
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about the nonlicensing Niagera [ph] within the U K than
can.

| have to say there has been no, if you like,
rebound phenonena anongst the United Ki ngdom neurosurgeons
benopani ng or saying that we are now having a very difficult
and unconfortable tine, that we should not have because this
dura was -- we were stopped fromusing this tissue. That
woul d certainly be ny own view.

DR. WOLFE: So you have been able to get al ong
wel | enough -- Dr. Brown earlier made the point that we hear
about conplications fromSilastic, not surprisingly causing
all the fibrous tissue reaction, and sone del ayed
henorrhagi c conplications fromother tissue, but the point
was nmade that there aren't conparable data from operations
where cadaver dura is used.

| mean in your experience, having swtched, |
presune you were operating before 1989, as well?

DR. STEERS: | think I go back to 1974.

DR. WOLFE: In your experience -- and again this
is going to be your anecdote -- but do you have the
i npression that the nunber and/or nature of the
post operative conplications that you have experienced has
changed once you were disallowed, so to speak, from using
t he human cadaver source of dura mater?

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



aj h

DR, STEERS:. | think I would have to say nay to
that. | nmean | have renoved cel |l ophane froma patient who
was operated on by Professor Dott in the fifties. | have

removed Silastic on at |east half a dozen occasions from
various sites with huge difficulty. | nmean we just would
not use that again.

But beyond that, | have to say no, | do not think
that the conplication rate or difficulty rate has so
significantly increased that there is an outcry, if you
i ke, anongst British neurosurgeons.

DR. WOLFE: So dura as opposed to autol ogous
ti ssue seens to have the sane kind of scope and anpbunt of

conplication rates in your experience?

DR. STEERS: | think that would be true, but I
have to say again -- because | think Dr. Penn's difficulty
is absolutely correct -- how often is this done. | think

that we woul d sonme form of duraplasty, probably 20, 25 tines
a year in Edinburgh, once every other week, of which, if |
am sayi ng, you know, we are tal king about two synthetic
inplants, if we are talking |l ess than 10 percent, | nean we
are not talking |arge nunbers, and if each unit nore or |ess
operating on sonmewhere approaching -- well, we would operate
on 1,000 patients between the childrens and the adult
hospital in Edinburgh, that gives you our perspective of the
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DR. WOLFE: That is on the synthetic, but let ne
just focus the question a little bit nore. Presumably,
before '89, a nmuch larger proportion of the cases were being
done wi th human cadaver dura.

DR. STEERS: Presumably. | nean one of the
earliest papers suggesting this actually cane fromthe
Nat i onal Hospital, Queens Square. | think Lindsay Sinmon and
McFarl and published. | nean yes, the answer to your
gquestion is that certainly Iyophilized dura was used.

| don't think its withdrawal has created a huge
pr obl em

DR. WOLFE: Thank you.

DR. PENN: When you state the whole problem |
think you are proper to enphasi ze how few patients overal
any particular individual wll have. That is the first
t hi ng.

DR STEERS:. That is correct.

DR. PENN. The second thing is that you still seem
to require in some cases a dural substitute.

DR. STEERS: That is absolutely right.

DR. PENN. Are you confident now that this dural
substitute that you are using is sonething that we all could
use and therefore not have this probl enf?
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DR. STEERS: Again, the answer to that obviously
has to be no on the generalization, but you would have to
say that the majority of problens that turned up with
Silastic turned up within 12 or 24 nont hs.

Now, patients have been doing that period of tine
wi t hout the problens that occurred with, say, for exanple,
that particular synthetic, do you see what | nean?

So, | don't think necessarily we are going to be
dealing with the sane long term problens. There is also
experinmental evidence fromthe Mayfield Goup in C ncinnati,
who have done inplant work in animals, |ooking at a
conpari son between a synthetic inplant and I think it was
Lyodura inplant, and there again, you know, there wasn't a
huge difference between the | evel of adhesions and the
conplication rate, but over a nuch shorter period of tine.

So | think, you know, it is not necessarily total
doom and gloomfor all synthetics, but as yet the perfect
one | think we would all admt isn't there.

DR. BROMWN: Dr. Sawaya, is there anything that you
woul d |i ke to say that perhaps you didn't agree with that
Dr. Steers presented? You guys are the experts. Wy don't
you get into some argunents?

DR. SAWAYA: | think the points were nade, and you
have enphasi zed those points, that we don't know how far
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down the road one needs to go to define whether there is a
probl em or not.

| think the literature has taught us that the
probl ens can be delayed. Silicon, you nentioned it, Jim is
a good exanple. In fact, Ongiko in the Mayfield G oup
reported cases 10 years later with big nasses occurring. So
| think we need to keep that perspective in mnd. | think
the whole point I ammaking here is that history has given
us that lesson - don't close your eyes because things could
happen down the road.

DR. BROMN: Thank you very nmuch. | think this set
of three presentations has been an education for ne and
probably for the commttee, as well.

VWhat we are going to do now is conclude this
nmorning with an epi dem ol ogi c paper by Dr. Robert WIIl. As
we are running a bit late, | think it wwse to hold over the
experinmental study papers for after |lunch, and so
i medi ately after lunch we wll hear fromDrs. Diringer and
Tat ei shi .

Now we will hear fromDr. WII.

Epi dem ol ogi cal Assessnment of CJD Transm ssion
Thr ough Use of Processed Human Dura Mater Products
DR. WLL: | amvery grateful for the invitation

to come and speak at this neeting. | personally amquite
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concerned about the issue of human dura mater grafts and |
hope to explain why in a relatively short presentation.

[Slide.]

latrogenic CID is a nedical tragedy, the
transm ssion of an untreatable and uniformy fatal disease
fromone individual to the other, and this is a relatively
recent updated graph of the nunbers show ng there has been
neurosurgi cal transm ssion historically many, many years ago
in the early 1950s, transm ssion through depth el ectrodes
t hrough a corneal transplant, and nost recently the nunbers
of dura mater grafts affecting transm ssion presunptively
from one person to another is now 69 cases including sone
cases recently reported by Professor Tateishi from Japan.

O course, this is also the tragedy of the human
grow h hornone recipients of whomthere are now nore than 90
victinms, and in Australia, four cases of individuals who
devel oped CID following treatnent with human pituitary
gonadot r opi n.

The nean incubation period is approximtely six
years in the individuals who have received dura mater,
al t hough I do not have full information fromthe Japanese
cases, and | am sure Professor Tateishi may be di scussing
this later, but it is also the case that | think there is at
| east one case with a mninmumincubation period of about 12
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years who received a dura mater graft.

[Slide.]

In the United Kingdom we have been studying
Creut zf el dt - Jacob di sease systematically since about 1979,
the date in England and WAl es goi ng back to 1970, so we
beli eve we do have fairly good ascertai nnent of
Creut zfel dt-Jacob di sease. During that tine, we have
identified a nunber of patients who have received dura mater
grafts, human dura nmater grafts, and have then devel oped
Creut zfel dt-Jacob di sease, and there are six of these
patients.

This illustrates the del ay between the operation
date and the devel opnent of CIJD. This is just listed here,
| won't read themoff. What | should say in this is that we
believe that five of these cases received the product
Lyodura, but one of these individuals alnost certainly did
not receive Lyodura, and this relates to this individual who
was treated in 1969 with a dura mater graft and then
devel oped CID in 1978 and died in 1979.

| amnot sure if it is appropriate in this type of
meeting, but I would just Iike to discuss this one
i ndi vi dual case here, age 24 with a cerebellar astrocytoma
operated on in 1986, developed CID in 1994, and di ed about a
nont h ago.
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The reason | amnentioning this particular case is
that during this neeting, it has not been apparent | don't
t hi nk or stated what a dreadful business CIDis, and
particularly iatrogenic CID. This individual was actually
ei ght nont hs pregnant when she devel oped her illness, and
t he whol e di sastrous devel opnent of this di sease has been
appallingly difficult for her famly, and | think that is
true of many of these cases of iatrogenic CID with an onset
sonetinmes relatively early in life. 1t is certainly
sonet hing that should be avoided if at all possible.

[Slide.]

Now, this is a relatively old slide and I
apol ogi ze about the nature of it, but this listed at that
stage the known cases of dura mater related CID, and this is
the country of origin of the case, the year of the
operation, date of death, and the material that was used,
and there are a nunber of things that are fairly apparent
fromthis.

First of all, the great majority of individuals
who have devel oped Creutzfeldt-Jacob di sease follow ng dura
mat er graft had received the product Lyodura. What is also
very striking, if you ook at the year of operation, the
great majority of patients received a Lyodura graft wthin a
relatively short period perhaps 1982 to '87, and this
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strongly suggested there was sone form of
cross-contam nation and potential contam nation of |ots of
Lyodur a.

Prof essor Tateishi has very kindly allowed ne to
say sonet hi ng about the Japanese data which is an addition
to this, often as one case, and there have now been 43 cases
of dura mater related CID in Japan, of which 35 were treated
bet ween 1982 and 1987, but there are patients who have
devel oped CJD followi ng dural graft after those dates, and
of course prior to those dates, and there is at |east one
case where the dura mater was |ocally produced.

An inportant question |ooking at this sort of
graph is do we know that this is conplete, are there cases
that are mssing. Well, | think we have to be quite
cauti ous about suggesting that this is conplete because it
depends to a certain extent upon surveillance of CID and
i ndeed there has been cases described, which nay be
coincidental, of CID follow ng other procedures in
neurosurgi cal, one follow ng an eardrumrepair,

t ynpanopl asty and we have recently identified a second case
wi th tynmpanopl asty using human dura, who devel oped CID.

The origin of the dura of this case is still under
i nvestigation, but it was certainly not Lyodura.

There is also a report, fairly recently, of CID
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devel opi ng in individuals who had been treated with
enbol i zati on using material produced from human dura. The
case is in France suggesting that there nmay be ot her
unexpected routes of transm ssion that have not yet fully

been investigated. So | do not know that this is a conplete

list.

[Slide.]

One of the problenms with iatrogenic CID -- which
conme back to at the end -- relates to the relatively recent

occurrence of these cases. This is data actually from
Australia. It is very simlar to the data we have in the
United Kingdom This is fromColin Master's report, |ooking
at the subtypes of CID, and here is iatrogenic CID, in
Australia first occurring around 1987, and cases are
continuing to occur now.

It is arelatively new phenonena, and this is one
of the problens with this, is that the risk that was taken
to produce these cases was taking place many years ago.

[Slide.]

Just to reiterate, this is a graft frombDr.
Brown's paper, |ooking at human growt h hornone recipients.
This shows at that stage the total nunber of cases, U S A,
Engl and, France, et cetera.

Just in brief, the issue of whether there was a
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risk fromhuman pituitary hornones in relation to CID was
initially discussed in the United Kingdomin the |late 1970s,
around here, and at that stage there was a great deal of
reassurance taken | think fromthe fact that human pituitary
grow h hornone had been used probably from about 1960 in the
United Kingdom and at that stage 18 years |later there had
never been a case of CID rel ated di sease.

| think that you have to be cautious on using the
fact that there has not been a case, being reassured that
there will not be a case in the future.

The other issue is that in the late 1970s, a study
was carried out in Edinburgh, in the Neuropathogenesis Unit,
in order to try and mimc the production mechani sm of human
pituitary hornmones. This study was negative, suggesting
t hat these hornones m ght be safe, and | think again there
is a caution in overinterpreting perhaps experinental
studies that do not fully mmc what is happening in
reality.

In relation to dura mater, | personally would have
concerns about small rodent studies which | ook at
decontam nation with very thin dura mater, unnecessarily
applying that data to human dura mater, which is a different
t hi ckness and may be | ess perneabl e.

[Slide.]
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So if thereis arisk to transmssion in
iatrogenic CID, what are the major determnants? Well, the
maj or determ nants are the route of exposure, the species
barrier, and the dosage.

The route of exposure very likely w thin-species
transm ssions, but the intracerebral route is by far the
nost efficient route of transm ssion of these diseases. It
maxi m zes the risk of transm ssion.

Trying to transmt from one species to another
often introduces a barrier to transm ssion. This of course
does not apply within wthin-species transm ssion in which
there is no barrier of the transm ssion of a host-adapted
agent to that host. Human-to-human transm ssion is the
greatest risk

Finally, the dosage, and this is a mgjor
determnant to the efficacy of transm ssion, and certainly
in relation to human-to-human transm ssion, the last thing
you want to use are brain titers of infectivity.

As you may have gathered fromthe inplications of
what | am saying, nmy concern about human dura mater grafts
is that all three of these factors maxim ze the risk

[Slide.]

Now, in relation to using safe sourcing of
material, an inportant question is how accurate is the
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di agnosi s of Creutzfel dt-Jacob disease in the community, and
of course it is very difficult to get direct data on this.

VWhat | have used here is a slide fromthe United
Ki ngdom study of about a 12-year period, in which we | ooked
to see how accurate the diagnosis of CID was at |east on
death certificates.

What we know fromthe surveillance data, which is
systematic, is that we get a set nunber of cases per annum
We can then find out how those patients were certified on
the death certificate as to what the cause of death was, and
as you can see, in recent years, about 28 percent of cases
of CID were not certified as dying of this condition.

Now, a great proportion of this error relates to
i ndi viduals who are witing the death certificate in a hurry
on a Monday norning, and it nay be that these cases actually
wer e di agnosed as CJD, but nonetheless, within this group,
there are a proportion of patients in whomthe diagnosis of
CJD was never suspect ed.

[Slide.]

This is ny last slide. The questionis, is it
possi bl e to achi eve safe sourcing of human tissue for
medi ci nal products? Cuidelines have been utilized in a
nunber of areas, for exanple, in human pituitary hornone
production in relation to sourcing of hornones, and | am
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afraid to say that they failed, and one of the problens with
this is the great latency to recognition failure. That is,
the decisions are made on what seens to be entirely
reasonabl e grounds perhaps, but it is only 10 or 15 years
later that it is realized that that decision was in fact an
error.

The other problemw th the guidelines is whether
they are adhered to, and this has been an issue in the
United Kingdom For exanple, there has been one individual
who received a corneal graft froma patient who died of CID
sone years after the official guidelines were introduced.
Fortunately, this did not result in disease because the
corneal graft was renoved al nost i mredi ately, but | think
there is arisk in putting too nuch faith in guidelines
unl ess they are absolutely rigidly adhered to.

There is also the possibility of trying to obtain
mat erial fromindividuals who do not have a significant
medi cal history, who may not even have any neuropat hol ogy,
but who may, nonethel ess, have infectivity it their brain in
relation to prion disease.

There is this issue of the pericardial graft,
whi ch was obtai ned from soneone who probably did not suffer
froma neurol ogical disorder, and it is presunptive that
this was the cause of the subsequent CID.
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Dr. Brown published sone years ago subclinical CID
in an individual who had recei ved hunman growth hornone, who
died of intercurrent illness, and | believe the facts are
that the initial neuropathology did not show any
abnormality, and it was only subsequently when detail ed
I mmunocyt ochem cal staining was done that this individual
was di scovered to have high levels or PrP in the thal anus.

So there is a risk that even with histol ogical
exam nation that you cannot guarantee the absence of
infectivity albeit rarely.

| have nentioned decontam nation already. So |
wel | understand the possibility of mnimzing the risk of
human dura transm ssion - by sel ecting donors who are young,
by ensuring that the do not have neuropat hol ogi cal changes
of CID, et cetera, by using decontam nation procedures which
mnimze infectivity during the production process.

But nmy concern is that even if all those were
adhered to strictly, you can never mnimze or renove al
ri sk, and the problemw th human dura mater, which is
di stinct frommany other issues in relation to potenti al
case-to-case transm ssion of CJD, is that this invol ves
intracerebral placenment of a tissue that potentially
contains brain titers of infectivity.

In ny opinion, if there is a failure, then, it is
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highly likely that the use of this material would
subsequently result of disease.

So, of course, the crucial issue is the
ri sk-benefit analysis which has al ready been di scussed by ny
neur osur gi cal col | eagues.

Thank you for your attention.

DR. BROMN: Thank you, Dr. WII.

Do we have questions fromthe commttee for Dr.
WIl? Yes.

DR. WOLFE: Thank you for your excellent
presentation. | would just ask the sane question that |
asked Dr. Steers before, which is back in '89, when the
deci sion was nmade, what were the mpjor factors in reaching
the decision to stop using -- | nean Lyodura was the nunber
one cul prit, but you pointed out, and others have all uded
this nmorning to the possibility, if not certainty, that
non- Lyodura products have been the genesis of sonme cases.

So, what was the thinking in '89 (a); and (b)
know ng what you know now, would you recommend or have you
recomended for the U K that the policy be changed?

DR WLL: Wwell, | have to state quite clearly
that I was not directly involved wth the decisions that
were made, although | was involved wth this sort of neeting
where information was produced, but my understanding is that
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after the initial description of CJDin dura mater
recipients, | think in MMR, and then a subsequent discovery
of further cases, | think the decision was made that this
product, w thout specifying which type of product, human
dura mater as a whole was potentially a risk factor for
iatrogenic CID, and in view of that, particularly in view of
previ ous experience of what had happened with human growh
hornone, that this material should be w thdrawn from use,
al t hough I think what happened was that inport certificates
were probably withdrawn. That is mnmy understanding.

If I were asked now ny opinion as to whether human
dura mater grafts should be reintroduced into the United
Ki ngdom ny answer would be | do not think they should
unl ess there were clear evidence from neurosurgical
col l eagues that it was essential to use this material in
i ndi vidual patients for their benefit because there was no
other alternative that is likely to result in themsuffering
from sonme neurol ogi cal damage or deficit.

| do not think fromwhat | have gathered fromny
col | eagues including M. Steers and ot her neurosurgeons from
Britain that the situation in the United Kingdomis that it
is felt that this is essential material to use. As M.
Steers has said, we in the United Kingdomare not using this
material for nine years, and | believe the sane situation
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has occurred in Australia.

DR WOLFE: It is not used in Australia either?

Are you aware of other countries, | mean aside
fromthe recent WHO recommendation that it not be used, and
Japan's decision not to use it, are you aware of other
countries, either recently or during the sane interval of
tinme, that have taken the position of the U K and
Australia?

DR. WLL: | amnot, but that doesn't nean there
aren't because | can't say that | amfully informed about
ot her countries.

DR. WOLFE: Do you think it would be useful to do
such a survey and just find out what the policies are?

DR WLL: Yes. | think it would be a very
interesting thing to do.

DR. WOLFE: Thank you

DR. BROAWN: O her questions for Dr. WII?

DR LESSIN. You alluded to genetic factors. Can
you give us an update on the status of genetic
predi sposition to this disease in terns of any specific
genes or gene |inkages that place individuals at risk?

DR. WLL: In the U K study, sporadic classical
CID, the great mpjority of individuals have a particul ar
genotype, the polynorphic region in the prion protein gene
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codon 129, a great majority are defining honozygotes.

In central inoculations of iatrogenic CID or
effective central inocul ation, such as Lyodura graft, the
situation again is that there is an excess of nethionine and
zygotes rather simlar to classical CID.

The data on which | base this was published by Dr.
Brown, and he may well be able to give far better inforned
comment that | have just nade.

DR. BROMN: That is essentially correct. The
pol ynor phi ¢ genotype is overwhel m ngly honozygous in the
dura mater cases that have been tested as it is in sporadic
CID.

Larry, did you have a question?

DR. SCHONBERGER: | was wondering, have you done
any nunerator and denom nator type of anal yses, and
specifically breaking it down by the Lyodura situation,
whi ch was the group processi ng and poor recordkeeping and
poor screening, and so on, versus, say, non-Lyodura product?
Has anyt hing been done in that real n®?

DR. WLL: No. It is an extrenely inportant
guestion, but I amafraid | cannot answer it because | do
not have denomi nator information. |In fact, |I have | earned
nore about the denom nator here today than | had known about
it before. | amnot sure if that investigator is wdely
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avai l abl e or readily avail abl e.

Clearly, dura mater has been used extensively
around the world, and there have been a relatively smal
nunber of cases overall. | would be very interested in
relation to this issue to hear from Professor Tateishi who |
t hi nk may have very nmuch better information, for exanple, on
the data in Japan where there has seened to be so many of
t hese cases, as to whether this necessarily reflects a
greater usage of this material, but | amafraid |I cannot
gi ve you hard data on denom nat ors.

DR. SCHONBERGER: You did present the nunerator
data, and | was wondering, when you showed |i ke seven cases,
you said five were from known Lyodura and one was known not
to be Lyodura, and one was unknown, is that right?

DR. WLL: There were six on that slide, and five
of the U K cases were Lyodura rel ated, but one al nost
certainly was not, and there is this case in Italy which was
| ocal |y produced, and of course there is the case, the
suspect case that you descri bed today.

DR SCHONBERGER: Ri ght.

DR. WLL: But it is quite correct that the great
majority, the vast mpjority of cases of dura mater rel ated
CID received the product Lyodura.

My argunent is that even though that is the case,
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there are theoretical reasons for having to be very careful
about using Lyodura of any source.

DR. BROMN: Dr. Tateishi, anticipating part of
your presentation, but to answer the specific question here,
my recollection fromwhat you told ne was that in Japan,
approxi mately 20,000 dural grafts were perforned each year,
and you have, let us say in rough figures, 40 to 50 cases,
and that occurred in patients, again in rough figures,
bet ween about 1982 and 1987 with one or two trailing cases.

So, you have got a five-year period roughly with
100, 000 grafts and roughly 50 patients. | nean that is a
numer at or and a denom nator for Japan subject to a little
revision when Dr. Tateishi presents his material.

DR. SCHONBERGER: What | was hopi ng that we m ght
get a sense of would be the difference between this product
Lyodura, which seens to account even in Japan, for virtually
all of their risk with this product of dura mater grafts
versus what that conparabl e nunerator and denom nator m ght
be for non-Lyodura.

DR. BROMN: The nunbers there are so small that
your feeling has to go down to zero. You have got one case
fromBritain, you have got one case fromltaly. Nobody
knows what the denom nators are there.

DR. SCHONBERGER: And one case from oursel ves.
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DR. BROMN: And possibly one case from Japan. W
will hear it, but in no case, nore than one case, four
di fferent sources, and what can you say nore than that? |
don't think really a denom nator is going to help you a
whol e | ot.

DR. SCHONBERGER: Well, | wanted to get a sense
whether -- clearly, we have a trenendous nagnitude of
difference of risk fromlooking at the nunerators al one
bet ween this one product Lyodura --

DR. BROMN:  Yes, no question.

DR. SCHONBERGER: -- versus the non-Lyodura
product. Now that Lyodura product, presumably the
production techni que has been changed, and so we are going
to continue to get cases because of the | ong incubation
period fromthis disease, and that we will continue to show
that that Lyodura product was a problem

In fact, | think that 41 or 42 of the 43 cases
that were reported from Japan all related back to the
out break fromthe Lyodura problemthat was identified back
in 1987.

DR. BROMN: They all went back to that period -
'82, '85, '87, where the Lyodura was produced and
di stri but ed.

DR. SCHONBERGER: What | was concerned about is
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that we overreact to one situation where we know there was a
probl em and that that problemis now corrected. What | am
trying to get a better feel for are the three or four cases
that don't fall into that category, that is, the one from
Engl and, the one fromltaly, nmaybe our own case, and so on,
whet her the denom nator explains the difference or whether
in fact we are dealing with a totally different risk, and |
was wondering if anybody could help us with that.

DR BROAN:. Only what | said. You are never going
to get that feeling because the denom nator in England just
ain't available, the denomnator in Italy isn't avail able.

We don't even know where the Italian case material was

prepared, not do we know that about the English -- correct
me if | amwong, Bob -- and our case is very dicey as being
a case.

DR. WHI TE: But Larry brings up a point that maybe
needs to be brought out at sone point in tinme. | amnot
sure what the right tinme is, but we are hearing a | ot about
Lyodura, but we don't know nuch about Lyodura. W don't
know how it was prepared, the material that has caused these
cases, we don't know how it has been prepared and how
products that are currently being used conpare with that
pr oduct .

DR. BROMN: Actually, we do, but I had hoped that
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woul d be distributed in the packet that you got. That is
known in detail, and it involved I think possibly hydrogen
peroxi de, on the one hand. | know it involved radiation.
It did not involve any step that danages the infectious
agent, not until 1987.

DR. SCHONBERGER: One of the reasons we reacted to
the first case, there was only one case at the tine that we
t hought that there was a problem and the reason we thought
that there was a problem was precisely because of the
conpari son of the processes used by this producer of Lyodura
versus what we coul d di scover was being used by the M am
Ti ssue Bank and ot her banks that we interviewed, and we were
struck with the differences in safety, and one of the major
things was sort of |aissez faire attitude in a way towards
commi ngl i ng product and keepi ng product separated during the
course of production, and so on. They tended to group the
materials all together at various processes and al so, as |
say, did not or we couldn't get fromthem a cl ear sense of
selection of the source material with nuch confidence that
t hey were using that.

DR BROMN: It is now 12:30. We will have a break
for lunch. We will reconvene at 1:30.

Before | unch, the nenbers of the conmttee, a
sheet has been supplied to us by the FDA which does include
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the rel evant processing steps used by the Tutopl ast Conpany
about which we inquired this norning. That wll be
distributed -- it is a single sheet -- to everybody on the
commttee. It is confidential. It should not be shown to
t he general public.

[ Wher eupon, at 12:30 p.m, the proceedi ngs were

recessed, to be resuned at 1:30 p.m the sane day.]
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AFTERNOON PROCEEDI NGS
[1: 30 p. m]

DR. BROWN: We are now having the final two
presentations, each of which will relate an experience with
experinmental decontam nation of dura mater. In addition,
Dr. Tateishi | amsure will bring us to speed on the
Japanese experience wth human CID in that country as a
consequence of dura mater inplantation.

| turn the m crophone over nowto Dr. Heino
Diringer fromthe Robert Koch Institute in Berlin.

Experi mental Studies on Decontam nation Procedures
Processed Human Dura Mater
Hei no Diringer, Ph.D.

DR. DIRINGER  The Robert Koch Institute is a
governnmental institute for infectious diseases, and you all
are aware that in early 1987, there was the first
associ ati on between a case of Creutzfeldt-Jacob di sease and
possi bly dura mater inplant caused by a product of a dura
mat er comnpany.

A coupl e of weeks later | got a tel ephone call by
anot her German conpany. W discuss whether this could
actually be possible. So | asked the German governnent al
institute, which is responsible for drugs and for nedical
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products, the Bundesinstitute Institute, whether this is an
interesting drug and whet her we shoul d do sonet hi ng about
this, and I | ooked up into the literature, and there was
not hi ng known about any transm ssi bl e agent associated with
dura mater so far

So, of course, after asking the head of the
institute whether it would be useful for us also to do such
cooperative work, and we decided to study the nethod by
whi ch the conpany Frimrer and Viggio purify their dura
maters.

[Slide.]

We normally work and we al ways work w th ani nmal
nmodel systens, and the animal we work with is this little
animal. It is a hanster, and there is a strain of scrapie
agent which actually causes disease in sheep, but it is an
i dentical disease which we use in these animals.

So the first question we asked is there
infectivity associated with dura mater, and for this we took
animals at the final stage of the disease, and we renoved
the dura mater fromthis guy, which in the beginning was not
very easy, but if you keep it one day in water, in distilled
water, you can easily renove it, then you wash it, and what
you then do is you put it into a buffer, you honpbgenize it
by ultrasonication, and you inject it back in other animals,
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and you see whether they conme up with the di sease.

[Slide.]

The first of the two tables I am going to show you
is this one. The first line, it is just to see that we can
show infectivity in brain. There is no problemw th that,
of course. The incidence was four out of four animals, and
the incubation date is frominfection of the animals to
clinical synmptonms, is 72 days, and fromthis one can
cal cul ate the anmount of infectivity per gramof wet brain,
so it is between 10° and 10% | C LD50.

Now we took the dura mater and treat it. Ten out
of 10 animals cane down with the di sease. |Incubation period
is about 10 days longer, telling us that in between 10° to
10® infectious units are indeed in dura mater.

So the associ ati on between dura mater inplant and
Creut zfel dt-Jacob disease in man was already quite |ikely.
Then, we ran such material through the procedure by that
conpany, which is actually washing it with various buffers
usi ng hydrogen peroxide for inactivation of conventional
viruses and using organic extraction procedures and doi ng
irradiation with x-rays.

Under the standard condition you see again all the
animals cane down with the disease. Again, the incubation
period was a bit longer. This tells us that we | ose about
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roughly between 90 percent and 99 percent of the
infectivity, but still after this procedure, the material is
i nfectious.

In the material, the dura mater of the hanster is
a very tiny, very delicate piece of material, different from
that in humans. So | suggested, because it is collagen, and
collagen is a very rigid material that one mght treat it
w th sodi um hydroxi de to see what happens, and as you can
see, if you use the standard procedure, and then you use in
addi tion sodi um hydroxide at 0.1 nolar or at 1 nolar, the
animal came down in this particul ar experinent.

We stopped the experinent after 350 days. After
this, we never had any animal com ng down. The |atest
animals we ever, ever experienced was around 320 days. So,
the estimated titer per gramwas |less than 10 LD50. So, it
is quite an efficient nmethod to destroy these kind of
agents.

Well, after we knew this, we were interested in
the question, well, at the end of the disease, we know t hat
there is infectivity in the brain, of course, and also in
the dura mater, as we can show here, but what about in the
i ncubati on peri od.

[Slide.]

So, we infected aninmals by a intraperitoneal
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route, in this particular experinent, by an intraperitoneal
injection, and then at four days after infection, up to 78
days after infection, we took sone of the animals, took
brain material fromthese, and dura mater, and | ooked for
infectivity.

| nmust tell you that after intraperitoneal
infection, up to this tine, you can't see any clinical
synptons in these animals. Cinical synptons appeared at
about 90 days.

Here, we find for the first time infectivity after
about 50 days, and 10 ani mals cane down, and you see it
varies quite a bit, but it tells you also that in this
particular period of tinme, the titer in the brainis |ow
At the sane tine, you can also see that already in the dura
mater sone ani mals cane down with the di sease.

[Slide.]

So, you can cal cul ate again by the incubation
period and by the |low incidence that in between |ess than 10
to 10* LD60 nust have been in the dura mater during the
i ncubation period, and in between 10% to 10® LD50 within the
brain material.

That's all that | can tell you about the
contam nation of dura mater with this kind of agent.

Thank you.
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DR. BROMN: Thank you very nuch, Heino.

Are there questions for Dr. Diringer fromthe
commttee? Yes, Ray.

DR. ROOS: D d you | ook at protease resistant PrP
in any of this tissue especially untreated or treated?

DR. DIRINGER. No, not in this particul ar
experinment, but it is so clear-cut by the incubation period
there is no doubt that -- and, of course, by the clinical
synpt ons.

DR. ROOS: | guess | was nore concerned about the
animal s that are over 350 days and what that really neans,
and that is why |I thought it mght be of interest. Wen you
i nactivate these, and you say they are inactivated, what
happens to PrP and protease resistance?

DR. DIRINGER W have done this in a |lot of other
experinments. The very nonent, over 350 days, you won't find
PrP in an ani mal which doesn't show any clinical synptons,
at least not in our hands.

Normal |y, these animals cone down at 250 days, so
this is nore than doubl e the usual incubation period.

DR. ROOS: | was concerned about PrP in the
i nocul um t hat you have treated.

DR DI RINGER:  No.

DR. WOLFE: When we were being shown data earlier
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this year fromresearchers concerning decontam nation of
gel, one of the problenms was that a | ot of these studies
i nvol ved small nunbers of animals, and | guess the question
is aside -- | nean let's assune that if it doesn't show up
in 350 days, it won't show up, but there is also the
artifact of the small nunber of animals.

| nmean did you do any kind of calculations as to
what nunber of animals you m ght have needed to show --

DR. DDRINGER Yes. W published this in the
Lancet. We described that these were single experinents |
showed you, but in this article we wite that out of 40
animals treated with sodi um hydroxi de, 1 canme down with the
di sease and a very long incubation period of about 230 days.

DR WOLFE: So 1 out of 40.

DR DIRINGER Cane out. It nust have been
contam nated with an extrenely | ow anbunt of infectivity.

DR. WOLFE: Thank you.

DR. BROMN: And the treatnment was an hour?

DR. DIRINGER The treatnent with the al kali was
one hour at room tenperature.

DR. BROMWN: And the aninmal that came down was
tenth normal or 1 normal sodi um hydroxi de?

DR. DDRINGER It was the 1 nornmal.

DR. BROAN: One nornal .
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DR DI RI NGER  Yes.

DR. BROMN: Are you at liberty to tell us what
conpany contracted you to carry out these experinents?

DR DIRINGER  Yes. It was Frimrer/Viggio.
think it is now Biodynam cs situated in Erlanger in Gernany.

DR. BROMN: That is interesting because we heard
this norning that Bi odynam cs had included the sodi um
hydr oxi de step fromthe beginning of their manufacturing
period, which went back, as | recall, to 1972, and unless |
am m staken, what this inplies is that that is not the case
and that sodi um hydroxi de woul d not have been added until
after your experinment had been conpleted in 1988.

Wul d Bi odynam cs care to comment on that?

M5. OSTER It is ny understanding -- and | don't
know t he specific years -- but prior to the use of the 1
normal, they were using 0.1 normal, which was one of the
original inclusions in the 510(k), and subsequent to review
by FDA, the 0.1 normal was changed to 1 normal. So that
woul d have been -- John, do you know when that was? '89 or
'90, in that period.

DR DDRINGER But in the -- maybe it is different
fromthe Germany conpany conpared to the one here in the
United States. In the convention nethod, | tested for them
there was no al kaline step at that tinme, because the sanples
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were prepared by the conpany, not by nme. The sanpl es of
buffer, of hydrogen peroxide, inorganic materials canme all
fromthis conpany, and we put all materials in.

Then, we tested, and then they were sent back to
irradiation, and then we tested, and in these cases, there
was always still infectivity there. | cannot renenber that
| had sanples with sodi um hydroxide fromthat conpany.

DR. BROMN: Well, that is an historical point that
can be perhaps nmade precise if it's inportant, and, of
course, | assune the conpany was al so aware that at |east --
wel |, that one animal using 1 normal sodium hydroxide did in
fact come down with the disease.

This does not surprise any of us in the field
where we have an occasi onal breakthrough at the level of 1
animal in 40 or 1 animal in 100. That is apparently what is
going to be happening with blood infectivity as well, which
we will tal k about tonorrow.

But the fact that sodium hydroxide is not totally
sterilizing all the tine is not a surprise. On the other
hand, nearly conplete sterilization or inactivation is not
to be sneezed at, and it is certainly a whole |ot better
than not including it.

So I would warn everybody not to get too caught up
in the idea of all or none. Anything that you can do to
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mnimze infectivity is a good thing even if it is not
absolutely, totally conplete.

Thank you very nuch, Heino.

The next speaker and | ast speaker to address this
commttee is Professor Jun Tateishi, who we are very pl eased
was able to cone fromJapan. Hi's career was spent as a
neur opat hol ogi st and experinentalist in Kyushu University in
Fukuoka, Japan.

Dr. Tateishi.

Jun Tateishi, MD.

DR. TATEI SH : Thank you, M. Chairnman.

[Slide.]

| will talk about the decontam nation experi nent
and then about newly discovered CID after a dura nater graft
in Japan.

[Slide.]

D sinfection experinments were done using
nouse- adapted CID strain. CIDinfected nouse strain were
honogeni zed in saline and centrifuged. The supernatant was
m xed with chem cals, then usually kept for two hours at
room tenperature and dialyzed against distilled water for 48
hours. Each sanple was inocul ated into nouse brains and the
m ce were observed as |ong as possible.

This slide shows the nunber of mce affected and
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the total examned. This is the incubation period, the nean
period in days. This is the calculated infectivity |D50
her e. Di sinfection effects of chem cals depend on the
concentration of chemcals or the tenperature of treatnent.

One N sodi um hydr oxi de | engt hened t he incubation
period and 80 percent formc acid, or 7 nolar guanidine
hydrochl oride, 3 nolar trichloroacetate and 50 percent
phenol could activate the infectivity. 3 percent SDS
sodi um dodecyl sulfate, was not effective bel ow 60 degrees
centigrade but effective after three mnutes of boiling. As
SDS is not corrosive, not expensive and has clinical
effects, we use it in daily practice.

[Slide.]

| have applied sone treatnments on formalin-fixed
human dura mater. Dura was sectioned in the sane size and,
at the left, boiled for 10 minutes in 3 percent SDS which
caused severe shrinkage and internmedi ate shrinkage, in the
m ddl e, after two hours dipping in 98 percent formc acid
and no shrinkage after two hours dipping in 50 percent
phenol .

For the decontam nation of dura mater, formc acid
and phenol are applicable.

[Slide.]

| will nove on to the next topics. The nationw de
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surveillance of CID started in April of last year. A study
group was organi zed by the Mnistry of Health and Wl fare of
Japan and | was a nenber of the group. W sent
guestionnaires to many hospitals and personnel and got a
hi gh response. The answering rate reached 74 percent.

[Slide.]

The total nunber of patients reached 865 during 12
and a half years. The incidence of sporadic CID and
famliar CID, including GSS, was simlar to those in other
countries; nanely, one patient per 1 or 2 mllion
popul ati on.

There was no case treated with native human growth
hor nrone and no case resenbling newvariant CID reported in
the United Kingdom but 46 sporadic CID patients had a past
hi story of the graft of processed human dura-nmater products.

[Slide.]

This slide shows years of dura graft in the
horizontal line. This is the year of the dura graft. And
t he year of the disease onset in vertical |ine; disease
onset is here. Especially nmany CID patients were found
anong recipients grafted between 1983 and 1987. It is
witten in red figures -- nost frequent.

Patients suddenly decreased after 1988 when new
decontam nati on treatnent using sodi um hydroxi de was
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i ntroduced in the manufacturing process of Lyodura. One of
two patients grafted after 1988 received the old product
whi ch was not withdrawn by the manufacturer in this case.
The ot her patient, grafted in 1991, renmains unclarified.
Except just one case, all patients were grafted with the old
product of Lyodura.

[Slide.]

Lat ency between the graft and onset of CID had two
peaks, around three years and around nine years after the
graft.

[Slide.]

Mean | atency was a little [onger in the Japanese
cases than the reported cases by Dr. Brown. The nean
i ncubation was 7.4 years.

[Slide.]

Duration of clinical illness was simlar in both
groups and usually longer than that in other countries.

[Slide.]

The tinme course of CID infection through Lyodura
in Japan is shown here. [In 1973, Lyodura was inported in
Japan at first. In 1984, maxi mal CID infection occurred
after dura graft in this year, ten victins out of 20,000
recipients in one year.

In 1987, the first case of dura-graft CID was
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reported in the USA. FDA issued safety alerts and ordered
wi t hdrawal of Lyodura. WManufacturers of Lyodura added
sodi um hydr oxi de treatnent and dura-graft CID stopped
occurring fromthe recipients except two cases in 1989 and
1991.

If lower infectivity is left in the processed
dura, new patients nmay be found in the future after the
| onger incubation period. Anyway, the Japanese Mnistry
totally banned the use of the processed dura at the end of
March of the last year. Since then , Japanese neurosurgeons
repair dural defects with autol ogous fascia lata, tenporal
fascia or synthetics substitutes such as gortex.

[Slide.]

Many new synthetic duras, such as the absorbabl e
one shown here, are now being produced. This is reported in
the Journal of Neurosurgery in this June issue.

[Slide.]

This is ny sunmary. First, selection of donors
and individual processing of dura mater is nost inportant to
prevent CID infection. Two, formc acid and phenol
applicable to dura |ike sodi um hydroxi de. Three, ten
m nutes boiling in 3 percent SDS is best for the
i nstrunments, hardware and gl assware. Fourth, alternative
use of autol ogous fascia or synthetic substitutes nust be
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consi der ed.

Thank you for [|istening.

DR. BROMN: Thank you very nuch, Dr. Tateishi.
may have m ssed, again, what you said about those |ast two
cases. M recollection is that you said that the case that
occurred froma graft put in in 1991 was the single case
whi ch was not associated with Lyodura.

| wasn't sure what the date of distribution of
either of those two grafts was; that is to say, is it
possi bl e or known that both of those grafts, in fact, were
produced and distributed nuch earlier and sinply were in
storage until they were used in 1989 and 1991.

DR. TATEISH : W are asking to the hospital, but
they could not clarify the product.

DR BROAN: Am | correct that the 1991 case was
not Lyodura?

DR. TATEISH : No. It is not clear Lyodura.

DR BROMN: It is unknown. It could have been but
it is not sure.

DR. TATEISHI : Not sure; yes.

DR. BROMN: O her questions?

DR. ROOS: WMaybe | mssed this. You showed a
slide of inactivation. First, | wasn't exactly clear as to
what agent you were using in what aninmal and, second, it
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| ooked to ne like the infectivity was spared when you used 1
normal NaOH in nost of the animals, although the incubation
peri od was prol onged.

| just wondered whether you or Paul or sonebody
m ght comment on that if | read that slide correctly.

DR. TATEISH : | used nouse in ny experinents,

i nocul ating the CID-i nfected nouse brain honogenate. So, at
that time, | used various concentrations of sodium

hydr oxi de, 1 N sodi um hydroxi de | engt hened the incubation
period, very long, but not conpletely disinfected even after
using 2 N sodium hydroxide. | think conplete

decontam nation is always very difficult using such a nouse
nodel .

DR. BROMN: Were these final concentrations, Dr.
Tateishi; that is to say, when you showed a concentration of
1 normal, was this the final concentration, neaning you
added equal -- you added 2 normal --

DR. TATEISH : 2 nornmal.

DR. BROMWN: -- to the honbgenate in equal anmounts
and the final concentration was 1 nornmal? That is the slide
of inactivation, the concentrations of chem cal that you
showed, were those the final dilution concentrations of the
chemcal? To get 1 normal, did you add 2 normal to
honogenate to get 1 normal ?
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DR. TATEISH : | omtted sone data in the slide.
| reported in nmy article all of that, but | nentioned only 1
nor mal sodi um dat a.

DR. BROMN: Let ne try and rephrase it because |
don't think I am making nyself clear. WAs the concentration
of sodi um hydroxide that actually was present in your m x of
chem cal and brain honobgenate 1 normal when you showed 1
nor mal ?

DR. TATEISH : Yes; 1 nornal.

DR. BROMN: That was the final concentration; that
is, the concentration that was actually present in the
honogenate. To get a final concentration of 1 normal if you
m x equal volunes of chem cal and brain, you need to add 2
normal to achieve a final concentration of 1 nornal because
it will be diluted 100 percent.

DR. TATEISH : 1 normal is the initia
concentration for two hours.

DR. BROMN: The reason | bel abored that is because
your results are at variance with nost other results using 1
normal sodi um hydroxide. | think the answer you gave us
when you add 2 normal sodi um hydroxi de, you achi eve a final
concentration of 1 normal sodi um hydroxi de and that was
effective when you used 2 normal, which I think you said you
had no transm ssions after adding 2 nornal.
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Most of us when we report the data use the fina
concentration. So your result with 2 normal as an initial
is conparable to what we have found in the literature and in
our experinents which is a final concentration of 1 nornal.
So they are not at variance. They are sinply a different
way of reporting the infornation.

DR. SCHONBERG | was noticing that nine of your
cases occurred within two years of the admnistration of the
dura mater graft. You nentioned that since 1987, you have
tried to reduce the use of the product that is inplicated in
45 or 44 of the 46 cases. This neans that you have only had
one case, if | understood the data correctly, that has been
associated with all the product that has been used in Japan
since 1987 or since you stopped using the Lyodura product.

But | don't have a sense of the denom nator that
we are tal king about. | was wondering if you have any idea
of how much new Lyodura, or Tutoplast or non-old Lyodura has
been used in Japan since the ol der Lyodura was ceased being
used.

DR. TATEISH : In Japan, two processes of dura
product are inported. One is Lyodura and one is Tutopl ast.
The frequency of Lyodura was over 60 percent of all dura
inmported. So before 1987, the old product of Lyodura and
al so the old product of Tutoplast both were inported to
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Japan but fromthe old product of Tutoplast, no case was
reported to cause to infect CID

DR. SCHONBERG  You had tal ked about a figure like
20,000 as | recall, on one of your slides. That was for a
gi ven year or given several-year period in around the
m d- ei ghti es?

DR. TATEISH : It is 20,000 grafts per year.

DR. SCHONBERG. Has that nunber stayed about the
sane except now you are using a different product, or has
the nunber of dura mater grafts used in Japan since 1987
dropped substantially in that period 1988 to, say, 19947

DR. TATEI SH : Neurosurgeons have annual |y al nost
simlar --

DR. SCHONBERG Simlar. So we have, then, a
period from 1988 to 1994 of a non-old Lyodura being used.
You do this survey in 1996 and we have nmaybe this one case,
is that correct?

DR TATEISH : Yes.

DR. SCHONBERG  Thank you

DR. PRUSINER | don't want to bel abor this point
because | don't think we will get the exact answer that you
were searching for, Paul, but | think that nmaybe we can have
a conversation |ater about this issue of 1 normal versus 2
nor mal sodi um hydr oxi de because in our experience, if it
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were the other way around, if he had, on his chart, the
final concentration as he listed it instead of what he
added, | could easily see these results.

The one thing that | was a little concerned about
is what these titers nean, but | think this gets too
technical to discuss this here. | think we can just take
themw th a grain of salt.

DR BROMN: Yes. | think the bottomline is that
1 normal sodium hydroxide is not a guarantee of sterility.
We have known that for along tine. | ama little surprised
that there is this much breakthrough, but, according to Dr.
Prusiner, that was his experience as well; 2 normal sodium
hydroxide is better than 1 nornmal, is better than 0.1 nornal
and on down the |ine.

That, then, concludes the input of information for
the commttee. Now Dr. Hellman will charge us. | should
add by way of introduction that Dr. Hellman is one of the
anchors of this whole process and is in the Ofice of
Sci ence and Technol ogy within the Food and Drug
Adm ni stration.

Charge and Questions for the Commttee

DR. HELLMAN: Thank you, Dr. Brown.

As you said, | amDr. Kiki Hellman, senior

scientist in the Ofice of Science and Technol ogy in the
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Center for Devices and Radiol ogic Health, FDA. That is
quite a nout hf ul

First of all, I would like to thank all of our
invited guests and consultants, the speakers who have cone
fromquite a long way to share their information with us.

We have heard fromthe industry, we have heard fromthe
surgical community, fromthe research conmunity, and from
the epidemologists, and it is the first tine in ny
experience that | have seen all of this expertise to bear on
this issue, but it is a very inportant one at that.

This norning, Dr. Jacobson described the
saf eguards established by the FDA beginning in 1987 to
mnimze the possibility of iatrogenic CID transm ssion from
dura mater allograft.

We recogni ze the inportance of evolving regul atory
approaches as we have new scientific and clinical
i nformati on becom ng available in order to assure the safety
of the products that we regul ate.

To this end, and because of events earlier this
year regarding reports of dura mater allograft related cases
of CID transm ssion that you heard about this norning, the
TSE Advi sory was convened in this open public forumto help
us, the FDA, in its reevaluation of dura mater allograft use
rel evant to the risk of CJD transm ssion.
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| mght nention that although the FDA i s not
obligated to adopt the recommendati ons of international
bodi es, such as the Wrld Health O gani zation, neverthel ess,
we regard themvery seriously and we are commtted to
international efforts for protecting public health and for
har noni zi ng appropri ate regul atory approaches.

This afternoon | would |ike to present the charge
and questions devel oped by the FDA Pl anni ng G oup,
col l eagues in both the Center for Devices and the Center for
Bi ol ogi cs Eval uati on and Research to the FDA TSE Advi sory
Committee.

We consider the commttee a very inportant
resource and a vehicle for discussing the |atest scientific
information on TSEs and the potential risk of TSE
transm ssi on via FDA-regul at ed products.

The commttee's charge as you see in the overhead
is to assess the safety of processed human dura mater as an
i mpl ant for surgical use with regard to the risk of CID
transm ssion considering its purported clinical benefits and
t he adequacy of alternative products.

In other words, we are | ooking for your thoughts
with regard to the safety of using dura nmater allograft for
surgi cal procedures when one bal ances the clinical benefits,
t he adequacy of alternative products, and the risks of CID
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transm ssi on.

In addressing this charge, the commttee will be
perform ng an inval uable function and contributing to the
sci ence-based approach for decisionmking to assure the
conti nued safety of nedical products.

[Slide.]

I n considering your charge, there are two
gquestions that we would Iike the commttee to address, and
we ask that the nmenbers of the commttee be polled on these
guesti ons.

[Slide.]

Question 1: Taking into consideration the
clinical benefits of dura mater allograft and the adequacy
of alternative products, for what surgical procedures is
there a need for dura mater allograft?

[Slide.]

Question 2: Wat neasures or safeguards shoul d be
used to mnimze the risk of CID transm ssion associ at ed
with the surgical use of dura mater allograft?

[Slide.]

To aid in your deliberations, the conmttee m ght
consider certain points that were discussed in the topics
covered by our speakers this norning.

[Slide.]
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I n addressi ng Question 1, you heard about how
donors are being screened, the sourcing procedures,
acceptance/rejection criteria, and the standards and
gui delines that are being followed, and you al so heard how
dura mater allograft is being processed, that is, the
testing of the tissue and its exam nation, and the different
decont am nati on protocols.

Integral to the processing of dura mater allograft
is the effectiveness of decontam nation procedures for
m nimzing potential CID infectivity, and you just heard
fromDr. Diringer and Dr. Tateishi data from experinenta
st udi es on decontam nation procedures using TSE ani ma
nodel s.

The use of such studies to evaluate and gui de dura
mat er al |l ograft decontam nation protocols m ght be
consi dered together with appropriate donor screening
procedure.

[Slide.]

Regardi ng the use of dura mater in surgical
procedures, the commttee m ght consider the types of
procedures for which dura mater allograft is indicated al ong
with the extent of its use, the alternative products that
are avail able, and the safety aspects of using dura mater
allograft and the alternative products.
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[Slide.]

Because of the reported cases of CJDin alimted
nunber of recipients of dura mater allograft, the conmmttee
m ght consi der the epidem ol ogical data on the correlation
of the use of dura mater allograft and CJD transm ssion, and
the traceability of dura-related CID to either a common
source and/ or conmon processi ng procedure.

[Slide.]

I n addressing Question 2, that is, what neasures
or safeguards should be used to mnimze the risk of CID
transm ssion associated with the surgical use of dura mater
al l ograft, possible neasures that the commttee m ght
consi der, anong others, are the use of stricter donor
screening criteria including any testing that m ght be
avai |l abl e for donor screening for CIJD and the use of
addi ti onal decontam nation steps in the processing of dura
mater allograft.

In closing, | would like to nention that in
addition to addressing the questions posed, the commttee
should feel free to offer any other reconmendati on or
suggestions on this issue, and to encourage open di scussion
we al so wel cone public comment on this issue, as well.

Thank you.

DR. BROMN: Thank you, Dr. Hell man.
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Open Comm ttee Di scussion

DR. BROAN: Now the fun begins. The answer to
Question 1, which we aren't going to actually poll the
commttee nenbers on until there has been plenty of tinme for
di scussion, clearly could be none, it could also be sone, it
could also be left to the discretion of the neurosurgeon, so
that even if the answer to the first question is none, the
way it is worded, "for what surgical procedures is there a
need for dura mater," even if it is decided by the commttee
that there is no surgical procedure for which there is a
need for dura, we still want to discuss the second question,
whi ch concerns should it nonethel ess be used, what kinds of
saf eguards would mnim ze the risk of CID.

| have a feeling that the discussion nowis
per haps going to wander, but | think we should probably Iet
it wander for a little bit, and | open therefore this
session by inviting anyone who has a cormment to speak out,
and we will see where the discussion goes before we have to
vote on these two questions.

Wbul d anybody |ike to open up the discussion?
Yes.

DR. WOLFE: | just want to open it up by reading
from the FDA gui dance which was handed out to us, and |

t hi nk that what they said back then, in '"91, is really not
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refuted by anything now. Just two sentences.

"The consensus of experts indicates there is no
practical and reliable nmethod to sterilize human dura nater
that is infected with slow virus, e.g., CID virus, nor is
there any practical test to detect the presence of the CID
prion."

It then went to say that, "Therefore, the enphasis
needs to be put in screening donor selection,” and so forth,
and we have heard today again that given the fact that at
| east for one of the major conpanies, they are only doing
brai n hi stopathol ogy on 5 percent of the cases, and
secondly, that because of the latency during which at |east
if the animal nodel is to be believed, there is infectivity,
there is no assurance that people who are clinically or
hi st opat hol ogically free of the disease are not infective,
you have sort of cut off both of the routes for trying to do
sonet hi ng.

| nmean, on one hand, we have seen even in this
experimental nodel that 1 out of 40 aninmals treated for an
hour with 1 normal sodi um hydroxide -- final concentration
assune -- have infectivity, and so | amvery concerned and
which is why | tend towards the British approach or the U K
approach is that better safe than sorry.

We do not have accurate data, which is usually the
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case except in a random zed trial on a drug, it is usually
the case we don't have accurate data on the risk, and the
benefit appears at |least for the |ast eight years largely,
if not entirely, to be replaced not so nuch by synthetic
materials, but by autol ogous tissue, which obviates the
whol e issue of infectivity wwth CID.

So | guess | am going back to the gui dance that
was put out, and | am wondering why the FDA seens to have
phrased the question, and seens to be telling us, that the
guidance is still applicable when the Wrld Health
Organi zati on nade what was no nore than a recommendati on,
because that is all it can do, that the use of dura mater
i npl ants be ended, FDA said no, our policies and gui dances,
and so forth, are adequate even though, as we heard this
nmorning, it is not regulated as a device, it's a hunman
tissue.

So those are sort of ny concerns, and | don't
t hi nk we have | earned anything today that mnimzes the
concerns | have in all of those areas.

DR. BROMN:  Perhaps we coul d hear again fromDr.
Hel | man. The FDA here is asking for advice to either revise
or |eave intact a guidance, if I amcorrect. The FDA is not
consi dering, shall we say, upgrading their involvenent in
the allograft field by issuing a directive, for exanple,
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prohi biting the use of dura mater.

s that correct, or are you in a position, if this
commttee decides to recomend that, to accept the
recommendation, and actually prohibit the use of dura in
this country, or are you just interested in a guidance
st at enent ?

DR. HELLMAN. It is the first, Dr. Brown. In view
of the cases in Japan that were reported earlier this year,
and the WHO reconmmendati on, we are reevaluating the
consideration for dura. W are primarily interested in the
safety and consi dering both the epidem ol ogi cal data and any
ot her science-based data that we can bring to bear on this
subj ect .

W are not only dealing with the guidance. Wat
we are asking of the commttee is science-based input to
hel p us in reevaluating our position with regard to dura, to
tell us for what procedures is there definitely a need for
dura, to look at the safety of both dura and alternatives
that are out there.

\Wat ever decision the conmttee conmes up with,
with regard to dura, whether it's stricter criteria, whether
it's arestriction of the use of dura, we have different
regul atory vehicles that we can put in place to address that
whether it is regulated as a device -- which is how dura is
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regul ated now -- or whether it will be regulated as a tissue
under the Center for Biologics.

So we can take care of the regulatory vehicle with
regard to assessing safety, and what we would |li ke fromthe
commttee is a judgnent based on the science, both the
experinmental and the epidem ological, on the restriction of
dura if that is appropriate, and al so sone discussion of
alternatives and for what procedures either would be
appropri ate.

Does that help you? So it's not just guidance
that we are | ooking at here.

DR. BROMWN: In other words, the FDA has it within
its power, should they choose to use it, to actually ban the
use of dura in this country? Ban it outright, ban it, no
dura shall be used? You could do that, that is a
t heoretical possibility --

DR. HELLMAN. Yes, it's a theoretical possibility.

DR BROMN: -- all the way down to the other end
by saying, well, it |ooks as though dura is no nore
dangerous now than it was back when we had our previous
consul tation several years ago.

So anything fromone to the other and everything
i n between.

DR. HELLMAN: That's right. W haven't |ooked at
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this issue, if you recall, since 1987, and you were present
at the first neeting we had in '87.

Dr. Alpert, would you like to add to that or Dr.
Jacobson?

DR. JACOBSON:. Yes, | think we absolutely could
ban the product if that is what we think is necessary to do.
| think the concern we had was that we have a | ot of
vari abl es that we are wei ghing here.

Certainly safety is very, very inportant, and
effectiveness is also inportant, and one of the concerns
that we were hearing was concern fromthe neurol ogi cal
community that in fact they didn't have adequate substitutes
for the dura mater in the surgical procedures that they were
usi ng, and even in the discussions we have heard today, one
of the things that keeps coming through is that there are a
nunmber of substitutes, they have all down sides and
certainly the synthetics, we have very little experience
with, so we really don't know.

We have a relatively well-described risk for the
dura mater, but we really don't have very nmuch of a
described risk for some of the other alternatives, and that
was what we wanted to get on the table here and westle with
alittle bit.

We thought that it was inportant in March when the
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ban was announced in Japan that we have a discussion here in
the United States.

DR. TRAMONT: Paul, why don't we start with that
prem se then?

DR. BROMN:  Which basically is the first question,
which is what | was going to suggest. Unfortunately, apart
fromour two neurosurgeons on the conmttee itself, none of
us has the faintest idea how to answer that question because
it is a question for the neurosurgeons to answer, what
surgical procedures is there a need for dura mater.

We have three different neurosurgeons, and it
seens to nme that the conclusion that was reached is that if
dura mater had no risk, it would be ideal. It does have a
risk or at |east under certain circunstances, and as we
speak, there is not enough information to know whet her any
of the alternatives are as good. | don't know what nore we
can say. But let's throwthat out. That is ny proposition.

DR. TRAMONT: There is no harmin being honest and
truthful wth that statenent, it's what it is.

DR. BROWN:  Li nda.

DR. DETWLER  For the neurosurgeons, if tonorrow
you couldn't use dura mater, | nean give ne sone
ci rcunst ances, a scenari o, what woul d happen with patients,
because, Dr. Penn, you nentioned, you said you just want the
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choice, but | didn't really hear concrete, well, in this
scenario | need to use it because.

DR. PENN.  Well, first of all, there would be an
outcry by neurosurgeons across the country about it, because
it wuld take them by surprise. Second of all, we would al
survive, and our patients would probably survive, but what
we don't know is whether we would be putting them at greater
risk for conplications of using the substitutes, which we
woul d i mredi ately go to.

So it is a question of balancing risks here, and I
should say that | think that the majority of neurosurgeons
woul d feel that if there were an adequately proven
substitute, that we would nove to that rather rapidly. The
mar ket pl ace woul d take care of the problem

The way | see the problemin terns of the first
question is that there are sone cases where it clearly is
very difficult to cover the area that we need to cover with
anything, either a dural substitute or the human product,
and that being the case, that -- well, we don't have to
define each and every one of those operations, we can say
that in circunmstances that require dural coverage, that it
is appropriate if the commttee agrees not to ban it
outright.

But | think it is very hard in the situation to
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cone down very solidly about it. Wuat | think that we woul d
feel much better in having is sone control over how the dura
is prepared, certainly the human dura is prepared, and sone
sense that there is sonme appropriate regulation for the
substitutes.

Ri ght now the situation is such that the FDA as a
policy approved the use in selling of materials that we
don't know how they will hold up over tinme. In other words,
the situation has given us sone substitutes, |ike gortex,
for exanple, that has no literature behind it, or the human
derm s prepared with glutaral dehyde, and it is the overal
situation that isn't acceptable.

What | would like to see is us not ban it
outright, but nove to a policy that would allow us to, as
rapidly as appropriate over a nunber of years, find
substi tutes.

DR. DETWLER | have one nore foll owup question
| guess it really struck nme that the bovine pericardiumis
used al nost in double the cases of the grafts, and why do
you think that is, especially if there is no data? | nean
peopl e nust have some success or nmaybe they are just
unknow ng have side effects on that?

DR. PENN. It is probably a very good substitute,
but it has been used infrequently until the last three
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years, and it wll take us another six, 10 years to see that
that nay be even a better material than we have, but it wll
t ake sone tine.

DR. SAWAYA: The answer will be marketing. The
answer coul d be marketing.

DR. DETWLER  You nean you would just use a
product because it is marketed, and not really knowng if it
woul d be --

DR. SAWAYA: Especially when the alternative may
not be readily avail abl e.

DR. TRAMONT: The operative statenent that you
made, Dr. Penn, is you would be wlling or the community
woul d gladly substitute sonething else if it had a track
record that showed it to be equal or better than the present
dura mater.

The real issue is how do you get there, how do you
get to fulfill your criteria? WII| another conmttee be
convened in five or six years, and a statenent that Sidney
read will be read again, which is we have got a status quo
and we don't have any information, a little nore information
that we had before except we know that there are sone
guestions and red flags around the edges.

So maybe we ought to make a proposal that we ought
to suggest that the FDA maintain a registry of every kind of
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material that is used in this kind of surgery, so that data
can be real hard data, as hard as you can get it in this
situation when you do these kinds of studies, can be | ooked
at five or six or seven years hence, so that the question
that you are raising can be addressed.

DR. PENN:.  And what | amsaying is it has been
underm ned totally by allowng dural graft material and the
substitutes to be out there in the field and be pronoted
wi t hout proper testing, which nakes ne feel uneasy, so there
is nothing out there to enforce getting the type of data
that will gradually resolve the issue.

DR. TRAMONT: And Kiki said we wanted to have
scientific data.

DR. BROMN: That raises the issue that not only
would it be useful to have -- and it will occur -- to have
additional testing and information on alternatives, but it
woul d be awfully nice, for exanple, if today already we had
informati on that conbined the data from both of the
experinmental studies done by Dr. Tateishi and Dr. Diringer

For exanple, wouldn't it be nice to know that a
dura mater in the hanster nodel, which is endogenous dura,
that is, it is inherent infectivity, were sterilized by any
one of the several chemcals that Dr. Tateishi nentioned,
specifically wth respect to shrinkage and perhaps
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bi ol ogi cal satisfactory performance, phenol, on the one
hand, and form c acid, on the other.

Formc acid is extraordinary. You can put tissue
sections that have been in formc acid, you can put a
section of tissue into formc acid and then take it out of
formc acid and it will still maintain its ability to be
histologically read. On the other hand, it has to be put
into formal dehyde, which probably wouldn't do the dura mater
any good.

The point is that there are a nunber of
i nactivating chem cals and procedures to which dura mater
has not been exposed, and it would be nice to know if there
were such a chem cal better than sodi um hydroxide, which is
al ready pretty good.

| have been asked, and will recognize, Dr. Susan
Al pert fromthe FDA, and she would |like to nake a coment to
us.

Yes, Dr. Al pert.

DR ALPERT: | just think it would be useful for
the conmttee to understand a little bit about how the
alternatives that you are discussing have in fact cone to
market, and to do that, let ne just run a little bit through
how the Center for Devices and Radi ol ogi cal Health | ooks at
nonti ssue alternatives or nontissue products that are used
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in this type of an indication or in these types of
i ndi cati ons.

It is inmportant to know that many of the products
that go to nmarket, go to nmarket based on general use as
ei ther patching or covering materials, and as such, the
clinical data on which the approvals are based are broad
spectrum and not specific for a given type of surgical
pr ocedure.

If a conpany wants to claima very particular type
of use, then, we do expect that there would be valid
scientific evidence, generally in the formof clinical data,
data fromclinical trials, that support that claim the
claimof safety and efficacy in a very specific use.

However, it is also inmportant to recogni ze, as |
think cane out in the discussions already today, that one
can't wait long termto place such products in the nmarket,
and therefore the data on which or the tinme frane during
whi ch those deci sions are being nade are fairly early, for
exanple, three years or nmaybe five years of experience, not
10 or 20, which would significantly delay those products
reachi ng the market pl ace.

So we have a situation where the majority of
products currently being used as patches, went to market
with very general clains. They don't carry a specific brain
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covering claim |If that were to be devel oped, we would
expect to see data.

Thirdly, it is true that they are out there with
shorter duration evaluations because it nmakes little
practical sense to wait 10 or 20 years for that data to cone
in before a product reaches the marketpl ace.

There are, however, safeguards and nechanisns to
gat her data during the marketing of products. One is that
we have a tool that we can use to get postmarket
surveillance studies. That is actual clinical data from
trials of products that are |legally nmarketed.

A second is, of course, are reporting systens for
adverse events reporting.

Thirdly, if during the devel opnent of a product
there is a need to | ook at a particular use in a broader
community, we have sonething called the "treatnent
i nvestigational device exenption,” which allows availability
of the product while data is being gathered, and | think
t hat we have a nunber of tools of that sort that m ght help
us to nove forward on sonme of the alternatives that you were
tal king about this norning, and if | can answer any ot her
guestions about how these products, these alternatives m ght
reach the marketplace, | would happy to answer them

DR. TRAMONT: So it is not difficult to get

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



aj h

post marketing data if you want it.

DR ALPERT: If, in fact, it is determ ned that
that is needed, we have the authority to ask for it.

DR. BROMN: Yes, Gl.

DR WH TE: Paul, | wonder if it would be possible
-- a lot of what we are discussing are cases that occurred a
while ago with a particul ar product that was not treated in
the way that current products are, and so in a sense what |
hear is that we are conparing alternative products in a
sense with that particular product -- | wonder if we can
focus a little nore on the dura mater products that are
currently being prepared and what we think their risk is for
transm ssion of CJD.

| don't think it is quite fair to conpare those
products with Lyodura is ny bottomline here. They just
aren't the sanme thing. And | amhearing that Silastic type
menbranes have a fairly uniformconplication rate. W don't
know what the risk is with bovine pericardium but whatever
the risk is with bovine pericardium it probably is the sane
risk as human dura mater, that is, if it can occur, it can
occur .

The other thing to factor in there is that | keep
hearing that 1 normal sodi um hydroxi de does get rid of the
transm ssi ble agent for CID, but it doesn't do it 100
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percent of the tinme, but again the other products appear to
be being treated with sonething that is equivalent to that
and yet in a tinme of perhaps hei ghtened observation, that
is, if there were CID occurring with these other products,
we certainly would think we would be hearing about it. W
are not hearing about it.

So the bottomline is can we focus perhaps on the
products that are currently available and sort of throw the
Lyodura out, because it isn't currently avail able.

DR. BROMN: | doubt that Lyodura -- well, it is
not for me to say -- but | expect Lyodura is not |ikely any
tinme soon to get an inport permt issued.

DR WHITE: Well, | didn't nean that. | neant
figuratively, the old Lyodura is no | onger avail able.

DR BROMWN: R ght. On the other hand, as Dr.
Malinin told us, the dural grafts that are being processed
by the University of Mam do not include a sodi um hydroxide
processing step, so in a sense, you have one product that is
on the market without this. Tutoplast includes it, and I
don't know what Lifelink Tissue Bank includes or not. Does
anybody know? This is the speaker that was not able to cone
t oday.

But the point is that despite the fact that there
is nothing that will inactivate CID in the protocol used by
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Mam , to al intents and purposes, Mam has escaped
probl ens at | east one that has been detected in the
occurrence of CID

Ray.

DR. ROOS: Just to followup GIl's comrents, |
guess the risk if you didn't have any sodi um hydroxi de step
woul d be one in a mllion dural transplants would transmt
di sease to another individual assum ng that there was proper
controls and no pooling and cross-contam nation, and that
doesn't sound too bad to ne.

O course, there is all kinds of problens with
bi ol ogi cal tissues. There nay be viruses that we don't even
know about, and | amcertainly -- | would prefer nyself to
get ny own fascia and a synthetic product if it worked.

So one question is, you know, how cone three
countries or two countries aren't using these dural grafts,
and | think to a certain extent that it had to do maybe with
t he bovi ne spongi f orm encephal opat hy probl ens and al so the
Lyodura problens, as well, and in fact | think those are
significant pressures on us at the nonent, as well as the
WHO st at enent .

Wth those pressures and the fact that a | ot of
what is being used at present are synthetics, to nme, that is
probably going to be the future. | don't think of ourselves
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under enornous pressure at the nonent. On the other hand,
do think that the days of dura nmater transplant are probably
nunbered and that it would behoove the FDA or appropriate
groups to work with the neurosurgery community in the United
States to take appropriate action about what tests should be
done, how could you validate the synthetics, what is going
to work best, and to put sonmething in a time frame, so that
we really nove things along into an appropriate material to
be used.

So that woul d be kind of ny suggestion at this
poi nt .

DR. BROMN:  Just an addendum In | ooking through,
it has been shown to ne that the Lifelink presentation that
woul d have been nmade -- this is a third Florida-based dura
mat er producer -- only include ethyl alcohol as a sterilant,
so two of the three products that either nmade or woul d have
made presentations this norning still have no step in the
protocol that has any influence on the life of the CID
agent .

DR. ROOS: But despite that, Paul, you are stil
tal king about a 1 in a mllion risk.

DR. BROAN: No, exactly.

DR. ROOS: | nean we are nmaking it smaller than
that, but we are starting off with something that is very
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small unless it's a Lyodura situation or unless sone

manuf acturing protocol breaks down, which is a danger, and
that's why | think the synthetics and to nove over to them
woul d be inportant.

| am concerned, though, that if we don't have sone
ki nd of pressure on the neurosurgeons, that people wll kind
of continue to practice as they always have been and per haps
do things easy or else be in the prey of the HMO that is
going to tell themhow to do things in a nost cost effective
rather than particularly safe way necessarily.

DR. BROMAN: Well, inertia counts for a great deal
indaily life, but it seens to ne that fromwhat we have
heard fromthe three neurosurgeons, there would be
absolutely no objection at all to the statenent that they
t hensel ves are |l ooking for the ideal safe alternative.

| didn't get the feeling that they need pressure
exerted on them that they are thensel ves | ooking for these
al ternatives.

DR. ROOS: | nust say | was concerned that bovine
peri cardi um seens to be the popular alternative in this
country, and | woul d have wondered about porcine pericardi um
or some other aninmal species or synthetic.

DR. PENN. Well, to put this in some perspective,
this is not a topic that anyone in neurosurgery would be
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exci ted about because, one, there is no possibility of
getting an NIH grant on a topic like this realistically. It
is not sonething that will pronote anybody's future in
academ c neurosurgery.

It is a very dull topic to nost neurosurgeons
because a risk of 1 in a mllion is not the type of risk
that we are trying to deal with in everyday |life. Everyday
life, we are trying to nmake risks of many percent change for
the better for our patients.

So this does not have the urgency that this
commttee mght feel it does, and it wll only becone an
urgency when like there was a crisis with the availability
of Silastic, that that would w thdraw, for exanple,
sonmet hing that was very inportant to neurosurgical
procedures, shunting procedures, that would affect our life
enor nousl y.

So if you want this done, you had better figure
out a way that the FDA can either encourage getting that
type of information and encourage the proper studies to be
done. O herwise, we will end up with either inertia or have
to, if another crisis |ike Lyodura conmes up, have anot her
commttee neeting and ban it.

| nmean it seens to ne there are sone very
practical considerations that you ought to go over to get
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the type of data that you need to resolve this issue.

DR. TRAMONT: But it also seens to ne that the FDA
has tools already to begin to address that. They could ask
for postmarketing information on any material that is used
in place of and including dura mater.

DR. PENN: And right now the conpliance for dura
mater is | ess than 50 percent nost |ikely.

DR. TRAMONT: Conpl i ance?

DR. PENN:. Conpliance for even sending a sinple
postcard back to the conpany. And | can tell you that we do
not have -- | haven't work in devices for a |long period of
tinme -- we do not have very good reporting back fromthe
medi cal community on device failures. There are |lots of
t hem t hat happen, and you are asking to find sonething that
is very rare.

DR. TRAMONT: So you don't think even a
postmarketing tool is going to help at all.

DR. PENN. No. | can think of tools that would
get the answer in a few years, but | don't think
post marketing will do that al one.

DR. BROMWN:  Bar bar a.

M5. HARRELL: Yes, | have a question. 1In the
absence of CIJD, what is the five-year survival rate for
patients receiving the dura mater for a brain covering?
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DR. PENN. It's unfair because we don't have those
figures, but if a baby gets it with a neningonyel ocel e, that
baby can have a normal life span. So that would be the
| ongest case. (Qoviously, patients who have dura invol ved
with tunors are going to have a very short period of tine.

M5. HARRELL: | thought that was real inportant,
you know, regarding the length of tinme they woul d be
expected, because it would minimze the risk if there was a
very, very short expectancy probably.

DR. PENN. Absolutely. That is a good question.

DR. SAWAYA: | amkind of discouraged with the way
t he di scussi on has been going. On one level it seens as
neur osurgeons we nmay have failed to convey the potenti al
probl ens that do occur w thout using dura.

Just CSF | eaking infection alone is likely to be
in greater nunbers than what the renote |ikelihood of CID
transfection. That is one aspect.

The second aspect, as a practitioner, |ooking at
t he data published and what was presented here today, there
was a problem there was a crisis that was picked up fairly
early on with Lyodura. Reaction in this country and others
have occurred, and suddenly we see it com ng under control.

So | stand back and | wonder why are we beating it
any further if regulatory mechanisns or scientific
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i nformati on has been transmtted, and we have | earned from
it, and we have done corrective neasures, why is that not
sufficient, why are we | ooking at banning dura for other
products that have not been studied, whether it's in England
or sonewhere else? W don't know what happened to these
patients. They have not been followed, there have been no
seri es.

So, to go fromone extrene to the other is
extrenely confusing to ne.

DR. BROMWN: Well, join the club. | can tell you
wy we are doing it. W are doing it -- well, we are doing
it because we have been asked by the FDA to do it. They
want good advice. The FDA is being asked to do it because
the United States public is not satisfied wth anything | ess
than zero risk. [It's as sinple as that.

We know that zero risk doesn't exist, but they
want it anyway. To give you a little broader context, in
t he past several years, partly because of gui dances and
advice fromthe FDA, mllions and mllions of dollars and
product shortages in the blood field have occurred by virtue
of recalling lots to which a CID donor had contri buted, and
that at the noment is purely theoretical. There has never
been a denonstrated case.

So we are destroying all kinds of things even when
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sonet hing hasn't been shown to occur, and that is what | am
calling zero risk

DR. SAWAYA: | understand this, and that is why I
raise the issue, is that we are tal king about alternatives
that are in no way zero risk, in fact, are in nuch greater
risk.

DR. BROMWN: Well, | think by alternatives, you
mean alternatives to the dura. Wll, this is not a point
that canme out to ne in the discussion, particularly in view
of the differences of opinion voiced by the United Ki ngdom
representative and what you just said.

Correct nme if | amwong, but | didn't get the
feeling fromwhat we |earned fromthe U K , that the
alternative risks were real and i medi ate.

DR. SAWAYA: Can | respond to this?

DR. BROWN:  Surely.

DR. SAWAYA: You are willing to argue about the
concentration of NaOH, and you haven't asked for data on
those patients that were treated in the U K in terns of
publications. W have not seen how many had conplications
that may be related to the inplant, how many are likely to
have in the future.

What | am saying here wi thout being picky is that
we don't have the data of the alternatives, so how can we
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enbrace the alternatives?

DR. BROMWN: Well, this is why | said initially,
join the group. The FDA is constantly put in the position,
as are we, of providing a risk-benefit ratio for which we

know neither the risk nor the benefit. W do the best we

can.
Dr. Steers.
DR. STEERS: | have great synpathy with what you
said. | have great synpathy with ny Anerican neurosurgi cal

col l eagues, and | think perhaps | would |ike to make two
points. Firstly, harvesting of fascia lata graft could be
construed as an additional operative procedure.
Unfortunately, because it's sonmething that | take for
granted, and in the time scale that | had to prepare this
talk, I didn't actually have to do a fascia |lata graft, and
so | was unable to provide photographs for us.

| think Dr. Penn nade a very inportant point, that
this isn't a procedure that thrills neurosurgeons and
therefore you don't regularly take photographs of what you
are doi ng under these circunstances, but it would have, for
i nstance, cosnetic inplication and perhaps | didn't nake
t hat clear this norning.

| f you are harvesting directly fromthe tissue
underneath the scalp that you are already operating, or from
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the fascia of the spine where you are al ready operating
through a current incision, that does not inply additional,
if you like, operative procedure beyond that, that one m ght
reasonabl y do.

If you are harvesting fascia |ata, you are naking
a separate incision fromthe primary incision through which
you are carrying our your procedure, and although that would
be an extrenely |low risk because you are al ready under
anesthetics, and that sort of risk is accounted for, the
ri sk of anesthesia, the risk of prol onged postoperative pain
of infection is very, very small fromthis sort of incision.
Nevertheless, it is an additional incision wwth a cosnetic
i nplication which m ght have very significant inplications
dependi ng on the potential career of the individual
i nvol ved.

| think the other point that is extrenely
difficult, and I think that it is a point that the conmttee
perhaps w |l have huge difficulty comng to terns with this
afternoon is the current state of research and properly
controlled trials on the avail able synthetic materials, and
| think that this point is well nade.

| think that there is scope for significant work
to be done in this direction, and I think that the point of
exchange of which carries the nost risk at the nonent, the
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risk of CJD or a risk of synthetic inplant, is an unresolved
question, and | think that is a perfectly valid point for
Dr. Sawaya to make. | hope that is hel ped.

DR. BROMWN: R ght. | agree and what we said
before we need additional information, not only on the
ability of alternatives to be safe and satisfactory, we al so
need nore information on the risks to human beings from CID
contam nation, and we don't have full information on either
side, which is unfortunate, but it is alnost the rule rather
t han the exception.

Yes, Leon.

MR. FAITEK: W have heard various manufacturing
operations having various techniques for either
decontam nating or harvesting or producing the dura mater.
We have heard things like |ack of a brain biopsy of the
cadaver, decontam nation, the issue of pooling, and does the
FDA have any position on any of these itens, and are there
regul ati ons regardi ng pooling of harvested tissue, are there
regul ations regardi ng requirenents for a brain biopsy for
dura mater, and are there requirenments and/or specific
instructions for donor screening in the FDA, that don't
leave it up to the individual manufacturer, but nakes it a
requi renent that they follow this procedure?

DR. CI ARKOABKI: Art Ci arkowski, Center for
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Devi ces.

The control of this at this tine consists of the
gui dance whi ch you have in your packet, which we distributed
in 1990, which really stays away from pooling. | nean
pooling was identified as a problem and the guidance pretty
much cones close fromprohibiting that type of practice.

In terns of the other aspects, we do not require
autopsy. | think it is recommended, but it is not a
requirenent. | think if recomendati ons were given on that,
we woul d consi der upgradi ng our gui dance to include the
recommendati ons of the panel in that regard.

DR. BROMN: The way this was phrased, Question 1
and 2, this is really Question 2 now. | would like to
actually get beyond Question 1, which | think has now
reached a spinning wheel s point.

DR. WHI TE: Paul, could I ask two questions that I
t hi nk aren't spinning wheel s?

DR BROWN:  Yes.

DR WHITE: One, with Silastic, when you do get a
fibrous conplication fromsuch a nenbrane, what is the
consequence to the patient of that, reoperation, otherw se
benign, or is there sone other conplication?

DR. PENN: No, there can be a conplication from
the reoperation if there is a big fibrous structure, it can
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act like a tunor pressing on the brain, and you can get any
nunber of synptons fromthat, that could be due to the
damage created by that. It is also very hard to repair
because of the fibrous scar.

The other thing is that henorrhage has occurred
with Silastic because of the new nenbrane that was form ng
around it, and those were unpredictable stroke-like
synpt ons.

DR. WHITE: And in the experience of all three of
you, could you give us sonme kind of percentage or preval ence
of the various conplications of those nenbranes?

DR. SAWAYA: | avoid using anything that is inert
absol utely.

DR. WHITE: So no experience. And your
experience?

DR. PENN:. My experience is not |arge enough to
really comrent. Maybe | have used Silastic about 10 ti nes,
but | stopped using it because of other reports of other
neur osur geons, but we do not have the nunbers to say that
this is any better or worse, say, than a henorrhage after we
do a tunor resection and use normal hunman dura.

DR. WVH TE: And you have no experience?

DR. STEERS: | stopped using Silastic and did a
nunber of years ago when the first reports began to conme out
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of conplications with it, and | have turned to fascia lata
graft. Very occasionally, | use a new pol yester urethane
based synthetic material, which has yet to stand the test of
time | think would be the correct way to say it, so | can't
give you a list of conplications at this tine.

DR WHTE: So will you all guess, | nean is it 50
percent, 25 percent, 10 percent, 75 percent?

DR. PENN. For Silastic, | would think it was in
the 5 to 10 percent range, possibly higher, but all the
ot her agents, it may be nmuch smaller than that.

DR. WHI TE: Paul, ny second question was nore to
you. |If there are sone materials that are currently being
used that don't have sodium hydroxide treatnent, if the risk
w t hout sodi um hydroxide treatnent is 1 in a mllion, could
you put an estimate on what you think the risk would be with
t he sodi um hydroxi de treatnment? Assuming that it is not
zero, it is going to be sonmething less than 1 in a mllion,
do you want to guess at that?

DR. BROMN: | don't think anybody woul d have a
nunber. Al | would say was that it's too small to be
worri ed about.

DR. SCHONBERGER: | have heard the nunber 1 in a
mllion bantered around a bit, and | assunme that you get
that 1 in a mllion because that is the incidence of the
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disease in the United States, but don't forget, dura cones
from people who are dead, and if you | ook at the proportion
of the people who are dead who have CID, you are closer to 1
in 10, 000.

What it strikes nme about in terns of -- and |
agreed with your point that in this discussion we need to
make the distinction between what happened with Lyodura and
what is happening with the post-Lyodura products, | think
that is an excellent point because one way of | ooking at the
data fromJapan is that it was very dramatically presented
to the world, and we suddenly had 43 dura mater cases, and |
suspect fromthe timng of the World Health O gani zati on
decision and the timng of the banning in Japan, that one
can't help but think maybe that that publication of 43 cases
had sonething to do with those actions, but in fact, we in a
nore settled situation can reflect that those 43 cases
basi cally, you know, really reflect the sane problemthat we
had identified in 1987.

The other issue is that it nmay not be just the
sodi um hydroxi de that is the key preventative step. There
is sone evidence that | am hearing that there are severa
conpani es that don't use sodi um hydroxi de are not having the
pr obl em

That suggests to ne that maybe the problemw th
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Lyodura has been their rather sloppy -- | don't know what
the word is -- that their lack of attention to selecting
donors and the fact that they pool ed everything together, so
if you had one hit, you may contam nate a whol e batch

DR. BROMN: This again is noving into the second
question and | really want to get rid of the first one.
Frankly, | don't like the first question.

| woul d say, judging fromwhat we have heard, that
nost -- we wll poll right now -- but ny guess is that nost
peopl e around this table will say none. W haven't been
presented with the need, an absolute need for a dura mater
al l ograft under any circunstances. But |I think a nore
reasonabl e solution to the first question is to say that the
choi ce of whether to use a dura or not is a matter of
pr of essi onal neurosurgical discretion and that the
neurosurgeons are urged to use alternatives whenever it is
possible to do so. Then, we can get to the second question
and find out what the commttee feels about m nimzing the
risk to dura, but that is my prediction.

Is it reasonable to take a poll now on the first
guestion just as it is asked? You nmay abstain, you may
qualify, or you may answer with a sinple yes or no.

Question again. For what surgical procedures is
there a need for dura mater allograft?
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W will start wth you, Linda.

DR. DETWLER  You summed it up very well, so that
is exactly how !l feel. None that | have been presented, but
| wouldn't want to take that away because | don't think the
experience here, | don't have that experience.

DR. BROMWN: Ray.

DR. ROOS: | guess no absolute need, but it seens
like it is in use in this country and is beneficial at the
monment as far as its use. | agree with your suggestion
about an urge to the neuroscience conmmunity. | would also
urge that we do get data about the alternatives and al so
t hat perhaps there be sone fundi ng opportunities for
individuals in the neurosurgical community to give thema
l[ittle incentive with respect to these investigations.

DR, BROMWN:. G.

DR WHITE: Well, | agree none except that | think
if we can adequately deal with the second question, that is,
if we can minimze the risks, I mght say that | would
prefer personally to have a dura mater graft rather than
sone of the alternatives. So | think the two questions, as
al ways, are intertwi ned, but | would clearly say | am not
hearing there are any procedures for which we absolutely
have to use dura mater

DR. BROWN:  Bar bar a.
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M5. HARRELL: Ditto.

DR. BROWN:. Ed.

DR. TRAMONT: | disagree with none, but | don't
think there is any data to be able to answer that question
t hat has been presented to us or that anyone knows about it
in this neeting.

DR. BROMN: So abstain?

DR. TRAMONT: Abstai n.

DR. BROWN:  Leon.

MR, FAITEK: | haven't heard anything here today
that woul d persuade ne if | were a patient to take that
decision, if | needed the surgery, out of Dr. Penn's and Dr.
Sawaya' s hands.

Question No. 1 is really not a fair question
especially since we haven't done anything or haven't
di scussed about doing sonething to mnimze the risk in the
first place, and those are those various procedures and
pool i ng and deactivation, all of that.

So | am not sure whether ny answer is yes or no on
this question, but I think nmy answer would be | would | eave
it up, at this point, providing all safety issues that can
be taken, are taken, that the decision be |left to the
sur geon.

DR. BROMWN: W are going to re-poll on exactly
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this. | think, in retrospect, what we should do is pol
exactly on this question, for what surgical procedures is
there a need for dura mater allograft, and we are going to
get sonme nones, and then re-poll as to whether or not we
feel that that decision should be left up to the individual
surgeon. Those are two very specific possibilities.

And you have decided that it should be left up to
t he i ndividual surgeon.

MR. FAITEK: On Question No. 1.

DR. BROMNN: Right.

DR. PENN: But you haven't answered yes or no, is
that right? As phrased.

MR. FAITEK: | don't know how to answer it.

DR. BROMWN: We will just say abstain on that one.

Ri char d.

DR. PENN: | think there are absol ute indications
for doing it at this stage. And | think that the question
that you are asking is anbiguous until it is defined what we
are dealing with and what are the regul ati ons we put in.

DR LESSIN. Do you say there were or were not?

DR. PENN. | said they are absol ute.

DR LESSIN.: Could you enunerate those for us?

DR. PENN: Those indications are when the
neurosurgeon feels that it is necessary to use that tissue
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rather than other tissue available. |1 amnot being --

DR. BROMWN: Exactly. That is really not funny.

DR. PENN: | nean that is the point.

DR. BROMN: There aren't categorical situations
where you could predict for us that you nmust use it under
these circunstances. | nean it is perfectly understandabl e.
You are the captain of the ship. You are doing the
operation, and sonethi ng happens, and you say we have to use
dur a.

DR. PENN. | don't want sonebody to say, well,
it"'s only if you have a | arge nalignant tunor and you have X
nunmber of square inches or feet worth to cover. | nean that
is a surgical decision that should remain that way.

DR. BROMN:  Si dney.

DR. WOLFE: | would say none nminly just
instructed by the experience of eight years in the UK
where it has been in a sense taken out of the hands. | nean
| don't know and we probably don't have any data as to
whet her occasionally, a British neurosurgeon reached the
poi nt where he or she felt that it was absolutely necessary
and they sonehow or other got ahold of sone dura, but I
think that the instruction by the governnment to the
neur osur geons has been don't use it, they haven't, there is
no evidence at least in response to a question | asked this
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nmorni ng that harm has occurred to people as a result of

t hat .
DR. BROMN: | abstain on this question.
Lawr ence.
DR. LESSIN. | think there has been substanti al

underreporting of cases based on what we heard from Dr.
Schonberger, and just ny clinical experience in
epi dem ol ogi c reporting, one wonders what the real case
frequency or incidence is, if one were able to dig down to
the data, autopsy cases, 1 in 10,000, how many patients are
being seen in their ol der years and being called Al zheiner's
di sease or sonething else, so | am concerned about that.

| al so would echo what Dr. Tranont said earlier,
and that is, is this conmttee going to neet again in five
years or sone successor to it, again trying to nake
deci sions wthout data. | have been invol ved in previous
nmeetings of this type, urged that outcones anal yses and
dat abases be amassed, and they are not. W are back in the
sanme situation that we would find ourselves in tinme and
agai n, and sonehow we should |ink whatever advice we give to
the FDA to an absolute, if not requirenent, at |east strong,
take a very strong position that both retrospective data be
obt ai ned, perhaps study the British database, perhaps using
HCFA. One question | would ask is when you bill a
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neur osurgi cal procedure, is a dura graft billed as a
separate 1 CD-9 code?

DR. SAWAYA: Duraplasty is, yes.

DR. LESSIN. So HCFA has a big database on this.
You could pull out names and nunbers and track down these
peopl e and find out what has happened to it. So that, you
know, a smart epidemologist -- and | amcertainly not one
of those, | amjust a country doctor -- would be able to get
us better information than we have got at the present tine.

Absol ute need for dura mater allograft? | don't
think I am convinced by any neurosurgeons that there is an
absol ut e need.

DR. BROMN: Law ence.

DR. SCHONBERGER: | will abstain.

DR. BROMN: Raynond.

DR. SAWAYA: Again, | don't know that | have
conveyed enough, the continuumthat there is between a snal
defect and a |arge defect in terns of the physiologic
heal i ng process, in terns of if you have infections. That
is why we cannot break it down into one procedure can get a
dura, another cannot, because it is a continuum

Overall, | cannot see how dura can not be made
avai l able, so clearly nmy answer is that it has to be nade
avai |l abl e.
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The second part of your --
DR. BROMAN:. W are going to cone on around again.
Bill.

DR. HUESTON: It is an interesting proceeding,

isn't it?

DR BROMN: Isn't it.

DR. HUESTON. | am fascinated by how qui ckly we
are in one sense willing to throw out the evil we know for

things that we don't, and | am concerned to an extent that
we had sufficient information whereby we can further nanage
risks that we increasingly understand with the ideal
material, and if one, for instance, says there is no

i ndication for dura mater and bans it, there will be a rash
of new applications of conpletely untested materials, as we
have al ready heard that have a general approval to use as
patches being put in a fair nunber of patients across the
United States in which we will |isten and watch as CDC and

others count up the cases just as with the Silastic, and |

am not convinced. | think that there are indications with
dura mater, still indicated, and | think in part that is
based on what we will talk about. | believe we can further

reduce or manage the risk associated with dura mater
transpl ants.
DR. BROMN: The tally for this specific question
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is 6 say none, 3 say sone, and 4 abstai ned.

Now we are going to have an opportunity to qualify
that on a question that I am i ncludi ng because I want it
i ncluded, and that is would you prefer to recomend that
neur osurgeons avoid the use of dura mater whenever possible,
but that the choice should be |eft to the neurosurgeon, yes
or no to that question.

DR DETWLER  Yes.

DR. BROMAN: Ray.

DR. ROOS: There are actually two parts to that
guesti on.

DR. BROMN: We are not going to break it down any
nore. Go ahead.

DR. ROOS: Repeat the question, would you?

DR. BROMWN: We recommend that the FDA recomrends,
all we are doing is recormending to the FDA, that
neur osur geons be urged, whenever possible, to avoid the use
of dura mater allografts, but that the decision will be left
to individual neurosurgeons.

DR. ROOS: | certainly think that they should be
urged to avoid this in the sense that they have the
possibility of fascial transplants getting around synthetics
that | think would be preferable to this allograft that we
are tal king about, and if that alternative could be acted
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on, | think it would be better.

On the other hand, | think at the nonent that |
woul d | eave things in the hands of the neurosurgeons to kind
of get their field in order and get appropriate assessnents
to what the alternatives are, how well do they work, and if
the work well, to carry on with the alternatives and
synthetics, so | guess a yes to both.

DR. BROMWN: G | bert.

DR WHTE: | would say no to that, and | guess ny
reason for saying no is that again | think what we
ultimately say depends on what we would |i ke to see done to
ourselves | suppose. | guess if a neurosurgeon cane in to
me and say we are going to have to do a dura mater repair on
you using an unpool ed, untreated human-derived dura mater, |
woul d rat her have Silastic.

DR. BROAN: So would 1.

DR WHITE: On the other hand, if it were a
treated, nonpooled dura mater, | would rather have dura
mat er than silastic or bovine pericardiumor whatever. So
ny answer is no. | nmean | amjust explaining ny "no"
answer .

DR. BROMN: That is exactly what we shoul d have
done, which was to discuss the second question before the
first one. Barbara.
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HARRELL: Yes.

BROMWN:  Ed.

TRAMONT:  Yes.

BROVWN: Dr. Faitek.

2 3 3 3 B

FAITEK: | would have to say no for the sane

reason that Dr. G| bert said.

DR. BROMN: Richard.

DR. PENN:  Yes.

DR. BRONWN: Dr. Wl fe.

DR WOLFE: | would say no for | guess the

different reason is that one way of interpreting that would
be mainly a copout on leaving it all to the neurosurgeons.

| nmean we obviously have evidence that the neurosurgeons can
be convinced to nove nore towards using autol ogous tissue if
told to do so, and if the interpretation, which | can easily
see it being, of this yes vote is the neurosurgeon is the
final arbiter and will take it on a case-by-case basis, it
is entirely possible that there will be no shift in the
proportion of cases in which dura mater is used.

That is why | amreally asking a question. Do you
think that if the FDA were to nmake a reconmendation to
neurosurgeons in this country, use alternatives, primarily
aut ol ogous al ternatives whenever possible, but if you really
t hi nk you need to use dura from cadaver, use it, do you
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think that would in fact have or not have an inpact on the
practice of neurosurgery in this area, what do you think?

DR. PENN: | think it depends how it is done.

DR. WOLFE: How what is done?

DR. PENN: How that type of announcenent is nade
and with what factual basis. |If, for exanple, the FDA wote
an editorial in a neurosurgical journal on these issues, |
think it would affect behavior to sone degree. It wouldn't
conpletely affect behavior, but it would have sone effect,
and it would al so have nedical-legal inplications which wll
af fect behavi or.

So | don't think that it's a hopel ess situation
wi th changi ng our behavior, but | do think that we all sit
around this tabl e disagreeing about odds for things, and
that as long as that is the case, it may be hard to affect
behavi or.

DR. WOLFE: The addendumon this is the FDA is
fond of saying, and legally it's correct, we don't regul ate
doctors, we regulate drugs, or in this case, we don't
regul ate doctors, we regul ate nedi cal devices. So in the
absence of any FDA regul atory authority on the device
itself, FDA has no sway froma | egal perspective, from
regul atory perspective over what the neurosurgeon does in
that instance, and can only rely on the good faith or you
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wll raise the issue of the possible nmalpractice
i nplications to change behavi or.

So | guess | am concerned about the way in which
it wuld be done. | nean if it were a strong exhortation
t hat even though we do not have authority to regul ate
neur osur geons' behavior, we strongly recommend that whenever
possi bl e, a neurosurgeon uses an alternative, preferably
aut ol ogous, until such tine as synthetics have been shown to
have nore evidence than they do right now, it will be
different, but | don't think that is how things work.

DR. BROMN: So you woul d vote agai nst.

DR. WOLFE: Right.

DR. BROMWN: | vote for mainly because | already
have an idea what | would Iike to see Question 2 wind up as,
so | pass on again to Law ence.

DR. LESSIN. |If the Anerican Acadeny of
Neur ol ogi cal Surgery or sone simlar august body of
professors could come up with a series of guidelines that
woul d answer the question that understandably Dr. Penn
woul dn't answer for us here today, but at |east printed
gui del i nes on what are the appropriate situations in which
to use treated dura -- and fromwhat | have heard today, it
ought to be 1 normal sodi um hydroxi de treated dura, and not
open to the manufacturing process of choice -- then, | would
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vote yes, | would leave it up to surgeons, but all the
neur osurgeons that practice in this country are not of the
sanme of the sane caliber as the professors that are sitting
around this table, and |I think in nbst cases, judgnent is
good, but not in all cases.

So in the presence of guidelines, | would vote
yes; in the absence of guidelines, sinply giving a free hand

to the neurosurgical conmunity under any circunstances to

make these decisions as they wish, | would have to vote no.
DR. BROMN: | amcounting that as a negative.
Larry.
DR. SCHONBERGER: | vote no, as well. | agree

with the way Dr. Wiite expressed it earlier, and | would
like for the decision -- we should express that the decision
be made by the neurosurgeon with the know edge of what we
are tal king about here, that there really is no absolute
safe product, that all these products are going to cone with
sonme risk, although they would not have to be a risk of the
magni tude that we have seen with Lyodura.

They al so shoul d understand that just because FDA
allows this product to be used, that it isn't necessarily
totally risk free, and finally, because of the issues of the
need for information, given that we have put this in the
hands of the neurosurgical community, it would be nice if
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sonme organi zed effort could be nmade to gather better data on
the conplications of these products.

DR BROAN: So | count you as a negative.

DR. SCHONBERGER: Correct.

DR. BROMN: Raynond.

DR. SAVWAYA: | have a problemw th the questions
because half of it nmy answer is yes to, the other half is
no. The "yes to" is that the surgeon has to decide, and |
amglad that there is some support for that position. The
"no to" is that we are collectively giving a reconmendati on
for an "alternative," quote, end quote. W don't know what
the alternative is. So it is going to cone out as a very
confusing reconmmendation that | cannot endorse.

So if I say no to your vote, then, | amvoting
agai nst the surgeon having the choice of choosing what is
right, and if | say yes, then, I am condoni ng sonething el se
that I have a problemw th. So | wonder if you are going to
be able to break it in two.

DR. BROMN: Yes, you get a half.

DR BROM: Bill.

DR. HUESTON. G ven additional risk nmanagenent
procedures that will answer Question No. 2, | vote yes.

DR. BROAWN: All right. Perhaps it wasn't the best
guestion and we nmay have to cone back to it, but I think it
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is time to come to grips with Question 2 for which I assune
there is going to be nuch clearer alternatives.

The tally, incidently, on that was 7 in favor -- 6
1/2 actually, 6 1/2, and 4 1/2 for disagreenent, and no
abst ai ners.

As | said, don't despair, we nay cone back and
formul ate a question that everyone on the commttee wll be
confortable with, with respect to the first question.

But the second question, let's just assune that
dura is used, what neasures or safeguards should be used to
mnimze the risk of CJD transm ssion. | amgoing to focus
this discussion fairly tightly, and up to the first issue is
the source. W are going to deal with the source as a neans
of mnimzing, that is to say, donor selection and criteria
used for donation of dura mater.

Bar bar a.

M5. HARRELL: The question that | have is since
Lyodura products have been banned, have any of the infected
donors cone fromthe U S ?

BROAWN:  Any of the?

HARRELL: | nfected donors.

3T 5 3

BROMWN: | nfected donors.
M5. HARRELL: Have any of the infected donors, the
donors who have donated the dura mater, who have i nfected
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ot her recipients?

DR. BROMWN: As far as | know, the answer is no,
there is no case in which a U S. donor, processed either
here or el sewhere, has caused the transm ssion of disease.

VWhat would the conmttee like to see as criteria
for donor selection or exclusion?

DR. TRAMONT: | will start that one. | would say
no dura should be used wi thout a concom tant biopsy of the
brain. After all, to get the dura, you have got to open up
t he crani um

DR. BROMN: Right.

DR. TRAMONT: Biopsy of the brainis just alittle
needl e punched into the brain.

DR. BROMN: Good. | amglad you brought that up,
and | personally couldn't agree nore. | think it is
appal ling that a dura mater should be renoved froma brain
wi t hout soneone having taken a thunbnail size piece of
ti ssue and | ooked at it, so | agree that is one of nmy own
rock-hard, absolute criteria for the future.

Li nda.

DR. DETWLER  How about testing for the abnornal,
t he protease-resistant PrP?

DR BROMN: | think that is an excellent idea, and
| would also vote in favor of that. There, we nmay get into
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alittle nore problem but we can discuss that, but again,
t hese now are two very specific procedures that we can
either highly recormend or require, or discuss, but we wll
have tine to di scuss them

Si dney

DR. WOLFE: | nentioned this earlier, the great
variability in conpetence of those |ooking at the slides in
ternms of neuropathol ogy. The nunber of cases we are tal king
about isn't so huge that sonehow or other we should at | east
put in the idea that someone who has sone good know edge of
neur opat hol ogy | ook at it, because it is possible that the
aver age pat hol ogi st looking at slides mght blowit even if
you did a brain biopsy.

DR. BROMN: | think npst average neuropat hol ogi sts
woul d not, but | think agree for the third point that this
shoul d be revi ewed and exam ned by a neuropat hol ogi st with
the approval, let us say, an FDA-approved neuropat hol ogi st.

A neur opat hol ogi st woul d al ready be far al ong, but
yes.

MR. FAITEK: Dr. Brown, could you explain what
t hat second procedure was?

DR. BROMN: Leon asked what the immunol ogic
procedure was. That is nost sinply a procedure in which a
section of tissue is fixed and then stained with an anti body
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that detects the prion protein. The presence of prion
proteinis, to all intents and purposes, pathognononic of
the disease and a little | ess secure, but still pretty good.
Its absence will give you very strong presunption that the
di sease doesn't exist. A conbination of a negative test for
that and a negative neuropathology wll mnimze the
possibility of CID being present in the brain to virtually
not hi ng.

Ray.

DR. ROOS: | don't think we should deenphasi ze at
all the inportance of an appropriate interview and to the
history of individuals with respect to whether they are
denented or have sone neurol ogi cal signs, or whether there
is afamly history of neurol ogical disease.

| am concerned about sourcing fromforeign
countries especially the quality of the interview process
and nedical records in foreign countries, and I think we
shoul d be cautious about that and have high standards with
respect to that.

| ama little concerned about the issues rel ated
t o pat hol ogy because --

DR. BROMN: Could we stop a second for the point,
because the pathol ogy and the interview -- and this is
another, as far as | amconcerned, mgjor point. | don't
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t hi nk anything would be lost if we sinply specified that al
donor material -- maybe | wll get a reaction to this -- but
so far it |looks as though U S. donors are close to being
adequate to denand.

And | agree with you, when we get outside the
confines of this country, quality control -- which is not to
say the other countries don't have quality control -- but
our problens of getting that quality control to our
sati sfaction becone very nuch larger. So | amjust not sure
that we really need dura mater from Ukraini an cadavers.

DR. ROOS: At least | think at a m ninmumthere
shoul d be an evaluation with respect to where the sourcing
has come fromand the quality control with respect to that.
Maybe we are going to end up with the sane answer.

| ama little concerned about the histopathol ogy
i ssue because | kind of get bogged down in ny mnd as to who
t hese neuropat hol ogi sts are and how nuch tissue do you want
to have screened, and it concerns ne just a little bit.

In other words, do you want one piece of the
cortex and what cortex and how big and how many slides?

DR. BROAWN: | amtrying to make it in ny own mnd
as easy on the conpanies as possible and still be secure,
and based on our 300 cases of sporadic CID at the NIH, a
smal | piece of frontotenporal cortex is 99 percent secure.
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That's pretty good. That is 1. Two, | would estimte or
woul d suggest that a neuropathol ogi st, or two, or three,
per haps one for each conpany.

| don't anticipate neuropathol ogists fromall over
the country making judgnents on this. | assune that a
conpany woul d have the ability to contract for not a huge
anount of noney these kinds of exam nations. W are going
to probably get into noney a little bit later, but that
woul d be ny idea, that there be a small nunber of
neur opat hol ogi st s, perhaps one for each conpany that wanted
to use dura, and they would be | ooking at brain after brain
after brain, but not a full-scal e autopsy, just one piece, a
post nort em bi opsy.

DR. ROOS: MW only other concern, which really has
to do with the next step here, is the collection of the dura
and what cones first, and | |ike the idea about sanpling on
the brain. W should watch out about the sequence of how
things are taken fromthe cranial cavity, because | would
feel very badly if the sane instrunent that was used to take
a piece of the brain then renoved the rest of the dura.

DR. BROMN: Yes, | would think the dura would have
to conme first.

DR. ROOS: | think that kind of the next step --
just to junp ahead -- is | think there should be a protocol
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in the sane way that the slaughterhouses perhaps now have a
prot ocol about how you take tissue froman animal, and if
you |l eave the central nervous system for |ast or you don't
take it.

DR. BROMAN. You are suggesting basically an
aut opsy or tissue protocol, right, an autopsy protocol for
getting tissue. W also have nentioned it, but have not
used it so far, and that is | think everyone woul d agree
t hat individual donors have to be processed in their
entirety as individuals, that is, there can be no
opportunity for one donor tissue to touch another, which is
what the Tutopl ast people now do, and | woul d suggest that
be an absolute criterion also to be net for dura to be
accept abl e.

The interview, it seens to nme, we ought to -- |
mean the FDA is all over the blood industry in ternms of, you
know, the questions that are asked, and so forth, and so on,
but the allograft industry pretty nuch goes on their own,
and it seens to ne there ought to be a satisfactory
standardi zed i nterview protocol also, so that we know a set
of questions is being asked and answer ed.

DR. SCHONBERGER: At |east the questions that were
used for the blood probably would be an appropriate --

DR. BROMN: Yes, exactly, at |east as thorough as
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it is for blood donation. | nmean you ask sonebody -- | nean
you know what a problemis, you have all kinds of people
aski ng questions, and they say, oh, do you have any denenti a
inthe famly, and soneone says no. WlIl, you go on, that's
fine, I don't have to ask anynore questions. WlIl, you ask
a different question, has anybody had any nental problens or
any nervous problens in the famly, and they say yes.

So interviews are inportant, and they can probably
be very good excluding, a basis for exclusion and sel ecti on,
but they have to be done right.

Yes, GI.

DR WHITE: | agree rock hard on the biopsy. |
mean | think that is crucial, and | agree with making sure
we are asking the right questions although I think a |ot of
people will not answer a question, and | don't think that
guestionnaires are great ways of screening.

DR. BROAN: Oh, nothing is absolute. Al you are

doing is accumul ating mnimzing steps.

DR WHITE: | understand, | agree with it. |
guess | would wonder, | would like to throw somet hi ng out
and just see the response of the conmmttee. | wonder how

the conmttee woul d feel about recomendi ng donors | ess than
the age of 50 or excluding donors over the age of 50.
DR. BROMN: Actually, you know, it would be nuch
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safer the other way around. |If you excluded donors under
the age of 80, everybody who is going to get CID woul d have
al ready di ed.

DR. WHI TE: Well, okay, throw that out.

DR BROAWN: We will put it down for discussion,
age brackets.

DR WHI TE: You may want to nodify the age. |
don't know if that is the right age.

DR. BROMN: The problemw th the age is we still
don't know, in a patient that dies at the age of 60 of
sporadi ¢ CID, how |l ong before his brain is going to be
infectious. | amafraid it is a question that we wll not
be able to answer, but there is indication from experinental
work and a little bit of indication fromhuman work that
t hat incubation period can extend, not the incubation
period, but the period at which infectivity is present can

extend for several years before the onset of clinical

di sease.

DR. WHI TE: For several or seven?

DR. BROMN: Several. |If you judge by iatrogenic
di sease, it may be -- experinental evidence suggests about

hal fway through an incubation period, and we know that the
i ncubation period for growth hornone iatrogenic disease is
15 to 20 years. Half of that is about 10 years. That is a
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specul ation. There isn't any hard evidence. It's anal ogy.
But it is certainly infectious before a patient becones ill
for sure.

DR WHITE: | nean 80 percent, what we heard was
that 80 percent of donors currently fromthe first conpany
were over the age of 50.

DR. BROMWN: Right.

DR WHITE: So this would obviously have sone
inplications, but I would still be interested in opinions
fromthe --

DR. BROMN: Are there any other criteria that
peopl e have thought of at the donor |evel, where it al
begi ns? Linda.

DR. DETWLER | guess | have a question. | think
there is some now evidence or accunul ating evidence in
animal s that perhaps there is sone kind of genetic nmakeup of
t he animal that m ght even preclude them from show ng
clinical signs, yet, there is evidence of the
prot ease-resistant prion in the brain.

Do you think that is theoretically possible?

DR BROMN: | think at this point, on nolecul ar
genetic test will help us, period. | nean we could go on
and on, but | think that is a fair statenment.

O her criteria that people mght want to talk
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about ?

DR WHITE: | assune the questions not only
i nclude nental health, and denentia and those sort of
t hi ngs, but al so should include previous adm ni stration of
growt h hor none.

DR. BROMN: Sure, right, the sane sort of thing
t hat bl ood donors are subjected to. | have never understood
actually how all ograft people had flexibility nore than the
bl ood donati on people, but that is the case, and | don't
think it should | ast.

Alittle arithnetic tells you that each donor is
wort h about $2,000 to the conpany, $2,000 a head, roughly 4-
or $500 per graft, roughly four or five grafts per dura.

So a conpany is selling the product harvested from
each individual for about $2,000. | would guess that if
done properly, the neuropath exam nati on, and even an
i mmunost ai n woul d probably not add nore than a coupl e of
hundred dollars to each donor. So instead of a couple of
t housand, you mght be talking -- well, let's nmake it
terrible -- let's say 2,500, which would, divided by 4, the
extra 500 woul d make those grafts about $100 nore expensive.
They are already 4- to $500.

| am not sure that would put conpani es out of
busi ness, | doubt it, especially if the cost were passed
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along to the recipient. | nean that is a very practical
matter, but we are not tal king about an extra thousand or
$2,000 to make these exami nations.

A single piece of brain tissue put through an
automatic processor, fixed for standard henotoxylin and
eosi n exam nation, a pathologist wouldn't have to spend nore
than five mnutes |ooking at that, and if they charge nore
than 100 or $200, they are grossly overpaid.

So |l think it is a practical thing. W are not
tal king an ivory tower here.

Yes, Linda.

DR. DETWLER  The immunostain for us -- and we do
those on routine -- it is $8.00 a slide.

DR. BROMAN:  Bi ngo.

DR. WHI TE: Anot her possible thing would be paid
donors. | don't think any conpany currently uses paid
donors, but we may want to nake a statenent about that, as
wel |, that paid donors should be excluded or there should be
no what ever.

DR. BROMN: And as | understand it fromthis
nmorning, | think the question was, and the Tutopl ast people
said that their donors were not paid, as | recall.

DR. WHITE: That is correct.

DR BROMWN: So | will put down here no paid
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donors.

Yes, there is a Tutoplast question.

M5. OSTER. First of all, the PrP test, is that an
FDA- approved reagent or kit, since we are required to have
our testing done by CLIA | aboratories for infectious
di sease?

DR. BROMN: | suspect it is not an FDA-approved
kit, but | suspect that it could be very quickly approved
under the circunstances.

The question is there are antibodies around. It
is not a single antibody. There are any nunber of
anti bodi es that can be used, and any nunber of |aboratories
has them and they in fact are commercially avail abl e.

DR. Cl ARKOABKI: The kit wouldn't necessarily need

to be FDA approved since it wouldn't be in interstate

comer ce

DR. BROMN: | amsorry?

DR. Cl ARKONBKI: The test wouldn't need to be
approved by FDA. | nean if a laboratory is doing it as a

service for the conpany, it wouldn't need FDA cl earance.

DR. BROMN:  What about if the conpany itself did

DR. Cl ARKONSKI:  FDA only distributes those kits
that are distributed, you know, for doing tests. |If the
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conpany decides to do it thenselves, or if another conpany
provi des a service, where they are doing a test, FDA does
not clear those products.

DR. BROMN: The FDA does not what?
Cl ARKOABKI : Approve those products.
BROMN. They don't approve them

Cl ARKOABKI : That's right.

T 3 3 3

BROMNN: Does that nean they di sapprove thenf
They don't regul ate them

DR. Cl ARKOANBKI: W don't regulate them

DR. BROMN: So you could pay attention to it even
though it's an unregul ated reagent, | nean you coul d say
that's good, right? Wat you are telling nme is that you
would i ke to send a kit if we decide that an imunostain is
a good thing, the preferable procedure would be to have an
FDA- approved reagent, which would then be distributed to the
conmpany?

DR. Cl ARKOANBKI: | amjust saying that for these
tests, FDA does not actively regulate all |aboratory tests.

We only regul ate those specific tests that are distributed

by manufacturers. |If it is a service or if a conpany
doesn't sell, FDA is not getting involved in regulation of
t hose.

DR. BROAN: So in the context of today's
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di scussion or subject, you would be confortable if the
conpany used a wi dely recogni zed satisfactory reagent.

DR. Cl ARKOANBKI: That is correct.

DR. BROMWN: W thout having to come through the kit
mechani sm

M5. OSTER. And briefly on the issue of paid
donors, right nowthat is currently illegal in the United
States according to the UNOS Act that was enacted a few
years ago, and thirdly, on the donor screening, Biodynam cs
feels that that is a very "regulated,” quote regul ated
practice that we and several tissue banks across the United
States use through the intervention of the AATB and the
standards that they provide.

There may be sone small nom and pop organi zations
out there that are doing things that could be questioned,
and | think Ted can attest to this -- we are very proud of
the fact that we have piggybacked on many of the el enents of
t he bl oodbanki ng i ndustry, and we practice those as
t horoughly as we possibly can.

DR. BROAN: Thank you.

Are there any other suggestions about criteria to
be used for donor sourcing? Anybody on the conmttee first.
Yes, Leon.

MR. FAITEK: There may be a case where a donor
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received an inplant, but the history can't be traced. There
m ght be a criteria involved that the tine of the inplant is
at | east 20, 25 years before.

DR. BROMN: That is, for exanple, the hypothetical
situation where a patient who had received a dural graft is
now donati ng?

MR. FAITEK: O a dural transplant or sonething
el se.

DR. BROMWN: | don't think the Red Cross has any
duration criteria. That is to say, if you have been given
grow h hornone at the nonent, it doesn't matter whether it
was 5, 10, or 30 years ago, you are excluded. It is a
bl anket excl usi on.

MR. FAITEK: Automatic excl usion.

DR BROAWN: | nmean in tine that will probably be

rel axed, 40 years or 20 years from now, when we have had no

cases in 10 years, then, | would guess that when you got it
woul d be inportant, but at the nonent we are still finding
cases.

DR, LESSIN. Did | understand that currently, dura
is used in 20 percent of neurosurgical procedures?

DR. PENN:  No, 1 percent.

DR LESSIN. One percent.

DR. PENN: In Japan, there was a very high figure,
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but I think 1 percent would be a fairly high nunber.

DR. LESSIN: So people that have had a | am nectony
or cervical disk operation, it is unlikely that they --

DR. PENN. No, that is the bulk of neurosurgery
practi ced now, about two-thirds, that is not used for that
si tuation.

DR. BROMWN: Wl |, what we have at the nonent are
the followng criteria, and if everyone on the commttee
agrees, we can poll for whether or not these would be
satisfactory criteria, and these -- actually, we won't pol
it now because we have a second issue to deal wth, which is
i nactivation procedures, but at the nonent what we have
ideally is: an individual who is unpaid, for whom an
i ntervi ew has been conducted usi ng an FDA-approved protocol,
an autopsy in which the dura is renoved before a piece of
brain is renoved, a small piece of frontotenporal tissue
fi xed and exam ned for the presence of spongiform
encephal opathy by a qualified pathol ogi st, an i mmunostain
for PrP on the sane tissue -- that is the beauty of the
fixation, you can do this on the same piece of tissue that
has been | ooked at by the pathologist -- and that the
i ndi vi dual speci nen shoul d never be in contact with any
ot her speci nen.

Those are the source criteria.
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M5. HARRELL: Wuld you want to add to that, that
t he individual specinmen would not conme in contact with any
fomte al so?

DR. BROMN: W th any?

MS. HARRELL: Fomte.

DR. BROMWN: As far as we know, fomtes don't have
anything to do wth the transm ssion of CID.

M5. HARRELL: Indirect surface instrunent used on
anot her speci nen?

DR. BROMN: Ckay. That, | understood when | said
i ndi vidually handl ed, that there would be no possibility of
cross-contam nation. Mybe that is a better way to put it.

| woul d propose that set of requirenents as being
an absolute mnimum for the use of human dura mater

M5. HARRELL: Were you not going to include the
country of origin of the donor?

DR. BROMWN: Oh, yes, we also put that, U S
donors, unpaid U S. donor.

DR. SCHONBERGER: Maybe we should nodify that to
all ow FDA sone flexibility to add sone other countries
dependi ng on sonme process -- | nean certainly Canada or the
U K mght not be in the sane category.

DR. ROOS: There may be sonewhere in the United
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States that isn't acceptable froma quality point of view,
SO you want the source institution to have appropriate
standards, to neet those standards.

DR. BROMN: How woul d you want to phrase that for
advice to the FDA?

DR. DETWLER  Countries that have equival ent
st andar ds?

DR. BROMN: Ray was just saying he thinks maybe
sone places in the U S. don't have standards as high as
Romani a, so we have to deal with that.

DR. ROOS: How about just appropriate, that the
interview and col |l ection process woul d neet appropriate

standards as seen fit by the FDA?

DR. PENN. | think that | eaves too nuch w ggle
room

DR. ROCS: | nmean the FDA is going to nake it
specific probably and | ook over -- | nean they have to | ook

over the sources fromthe pharmaceutical conpanies that have
this material .

DR. PENN. But if it's in the country or maybe
Canada, too, they can inspect. |If it's foreign, really
foreign, it is not going to be a practical thing that they
can do, and it leaves it open for conpanies to get those
sources, and not have theminspected in a practical way.
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DR. BROAWN: Can | ask the FDA itself, soneone who
is present, how they would -- you get the sense of what we
want -- how would you like it phrased? That is to say we
woul d I'i ke the selection of the donor, the interview, all of
t hese things which have to be quality controlled, we would
like that to be done. |Is there any way that you would Iike
t hat suggest ed?

DR. HELLMAN. | was going to suggest that we have
appropriate criteria, but perhaps Art G arkowski can give
you specifics.

DR. Cl ARKOABKI :  We do have the authority to do
i nspections in foreign countries. |If a certain threshold
were established, we could obtain information fromthose
countries in which we can do inspections.

DR. WOLFE: The fact is that there are |ots of
data showi ng that for conpani es manufacturing prescription
drugs, and so forth, that the odds of being inspected are
much lower in a foreign country because of budgetary
reasons. So you have the authority, yes, but the budget
precludes that fromactually happening, so | think that is a
risky thing to do.

DR. BROMN: Shall we say an unpaid U S. donor with
exceptions if necessary?

DR. HELLMAN: It mght be helpful if the commttee
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could draft sone appropriate criteria that would all ow use
of donors outside the U S. In other words, if there were

standard criteria that could be devel oped, but because in

the last analysis, conpliance mght be difficult.

DR. BROMN: | woul d suggest that the conmttee not
be given that responsibility, but that we charge the FDA to
establish, okay --

DR. HELLMAN: That's fine.

DR BRONN: -- a group that will draw up such
criteria.

DR. WHI TE: Paul, don't forget donors over 100.

DR. BROMN: Right, donors over 100.

DR. SAWAYA: How about the termequally
verifiabl e?

DR. BROMN: | amsorry?

SAWAYA:  Equal 'y verifiable.
BROMWN: W th respect to what?

SAWAYA: To history and histol ogy, and so on.

T 3 3 3

BROAN: Equally verifiable, that is to say, no
matter what the source country, whatever.

DR. SAWAYA: In terns of the data.

DR BROMWN: | think we are going to have to trust
the FDA to act responsibly given their -- we are re-charging
the FDA. The FDA is charging us, and now we are charging
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the FDA, and there is no reason why nenbers of the
commttee, for exanple, in the field couldn't be asked by
the FDA to participate in that kind of protocol for donors,
but the sense, in any case, is that the donor has to have
exclusion criteria that are not less rigid than those used
currently by the Red Cross. | think that is a sort of fair
m ni mum

Let's nove on to things that we can do to grafts
that will make them even safer, assum ng they are
i nfectious.

Who wants to start that? W have all heard about
sodi um hydroxide. Do we want to stipulate, for exanple,

t hat exposure to 1 normal sodi um hydroxide for an hour be
i ncluded as a mandatory step, or any other chem cal, or how
do you want to deal with that?

DR WHITE: | would agree with that. | think we
heard this norning al so that nmaybe peroxide is useful for
sonet hing el se, but peroxide is not going to be useful for
this, and shouldn't be --

DR. BROAN: No, peroxide, we already know is not a
chem cal that has nuch effect on these diseases.

DR WHITE: | whol eheartedly support an hour's
worth of sodi um hydroxide, 1 nornal.

DR. BROMN: Have the neurosurgeons present, are
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t hey aware of having used sodi um hydroxi de treated grafts,

and are they as satisfactory as grafts that have not been

treated with

sodi um hydr oxi de?

DR. SAVWAYA: The one |

have used were not treated.

DR. PENN. And | haven't, so | can't help you with

t hat .

DR. BROMWN

nei t her one of you have used a --

DR, PENN:  No.

You have not used any treated ones,

DR. BROMN: -- have used a Tutoplast graft in the

past seven years?

Were are you selling those things?

IVS.

DR

IVS.

DR

OSTER: \Where do they live?

BROWN: Are they al

I n quarantine?

OSTER: Across the United States.

BROWN: So two out of two -- zero for two

present have not used Tutoplast grafts.

That

is actually a question | assune that the

Lyodura peopl e now el sewhere in the world, and Tutopl ast,

have not had massive conpl aints about the usability of

sodi um hydroxi de treated grafts.

| nmean there have been no

f eedback that these really are a little brittle or they

don't work quite as well?

IVS.

OSTER:  No.
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DR. BROMWN: Well, that's good.

DR. DETWLER  Paul, | don't know about the
suggestion, maybe wordi ng that sodi um hydroxide or if a
conpany can show that another process is equivalent in
i nactivation, so that if sonething cones down the road, it
is not |ocked in?

DR BROMN: | think we can add this as a kind of
postscript. It seens to ne that sodium hydroxide is
denonstrable, it doesn't hurt the graft evidently, and it
works. | think in this discussion, which is all being
transcri bed, we open the door to continuing experinmentation
to see whether or not other chem cals would be as
satisfactory or even better as we heard today.

DR. ROOS: Another point about this material --
and I am not exactly sure how | feel about this, |I would
love to see it, but | don't know whether it's feasible --
and that is | was attracted by the first conpany's
presentation that they actually save a small anmount of
ti ssue and bank that as a sanple.

Froma public health point of view, it is
certainly very valuable in the sense that if Larry wanted to
know whet her that transpl ant back some years ago really
caused di sease, we could go back to that source.

| don't know whether that is unusual practices in
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the inplant and transplant world, and | just raise that up
for discussion.

DR. BROMN: It was certainly standard practice for
growm h hornone. | would ask the Tutopl ast representatives
whet her that woul d pose a problemtoo quickly to store a
little sarsted [ph] vial with a fragnent of dura mater in
it, or perhaps you already do that. | guess you said you
did. Wuld that pose an industryw de problemto require
archiving a fragnent of all the duras that left?

M5. OSTER:. It is certainly not a problemfor us
because we currently do it. W have since we started here.
| would think it would not inpose a problem because they are
probably doing sterility testing or sonething on snal
portions that they are renoving to represent the tissue
t hrough the process.

DR. BROAN:. So we will add archival storage. It
probably wouldn't have to be each graft. It should be each
donor.

DR. WOLFE: FDA has the authority now, and has
exercised it a fewtines, to require a patient registry. It
is one thing that as described, only about 50 percent of the
i mpl anting surgeons w nd up sending stuff back to the
conpany, but there is no reason why there shouldn't be a
registry of every patient in whomthis is inplanted. It
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coul d be used for a whol e nunber of reasons, not sinply the
notification of sone poor person that they had gotten a

pi ece of dura from sonmeone who turned out to be

contam nated, just in terns of foll owp, epidemology, and
so forth. The nunber is not so staggering that that should
be avoided. | think it is inportant for FDA and everyone
el se to know.

DR. BROMN: So a registry of recipients.

DR. WOLFE: Recipient, patients, not doctors,
because things previously have gotten back to the level we
know who we sold this to, but then the doctors don't --

DR. BROMN: Who should keep this registry?

DR. WOLFE: The conpany.

DR. BROMWN: Does that pose a problen? | nean the
conpany is not going to have access to the individual
patients. That will require that each tinme a graft is used,
t hat the neurosurgeon nmake a note and see that the conpany
itself is notified. |Is that a problem for neurosurgeons, is
that gilding the lily?

DR. PENN. It probably won't get done unless you
have sone enforcenment mechanismattached to it.

DR BROMWN: It's like a reportabl e disease,
neasl es, for exanpl e.

DR. PENN. If they couldn't sell it wthout
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getting that back or get reinbursed without getting it back
they will get it back through the nurses, not the
neur osur geons.

DR. SAWAYA: | agree. In addition, you know, the
conpany sells the graft to the hospital, they don't see it
to a specific patient, so it is really nore the hospital and
the physician's responsibility nore than the conpany.

DR. WOLFE: R ght, but they still can get the
data. | nmean they know who was the recipient.

DR. BROMN: The growth hornone al so was
distributed to clinics rather than to -- often the
i ndi vidual doctor's nanme was on it, but he wasn't
necessarily the one that gave it. | nean there would be a
whol e clinic full of doctors.

So, yes, certainly it is desirable. Maybe we
should put that in as a desirable rather than a nmandatory.
It has less to do wth safety than with assessing and
anal ysis after the fact.

DR. SCHONBERGER: You m ght even want to go
further and ask that at sone point, you know, that a
peri odic survey of the vital status of these patients to
make sure they haven't died of CID would be indicat ed.

DR. BROMN: Well, anpong other things, CIJDis not a
reportabl e disease in this country.
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DR. WOLFE: That's all the nore reason to do that.

DR. SCHONBERGER: That is why | am suggesting that
it be done in part, because it would be a way of
specifically going after --

DR. BROMN: Maybe the CDC could nmake a nmj or push
and get CID to be a reportabl e disease.

DR. HUESTON: That m ght decrease reporting.

DR. BROMN:  Sorry?

DR. HUESTON. Making it a reportabl e di sease m ght
decrease reporting.

DR. BROMN: Is that what generally happens when
you require a disease to be reported, it is not reported as
much?

DR. HUESTON. There are nultiple exanples from
around the worl d.

DR. BROAN: How about this country?

DR. SCHONBERGER: | think a focused study on the
specific group that you know have received the product, and
you want to know what happened to them is perhaps nore
appropriate than to, because of this problem to suddenly
make the di sease reportable throughout the U S., which of
course gets reported frequently to CDC, as you know, through
death certificates.

It does not handle this particular problem There

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



is really no ongoing surveillance in an active way, which is
what | am maki ng the suggestion, in the United States for
dura mater associated cases to be reported. It seens to ne
that the entire process is dependent on passive reporting
for surgeons and neurol ogists to recogni ze the probl em and
report it.

Now, they did do that in Connecticut for that
first case that you showed, but there is no systematic way
of getting at this problem and that is why | was indicating
that industry has a |list of the people who have received
their product. |If we can perhaps throwin there sonme point
where you can check what happened to those people, and in
fact CDC woul d be very happy to help with that process if

t he nanes were avail abl e.

DR. BROMN: Can we still leave as the desirability
for --

DR. SCHONBERCGER: Certainly.

DR BROMWN: -- aregistry to be avail abl e?

DR. SCHONBERGER: | am basically agreeing with Sid
on this. | think it is the way to go.

DR. BROAWN: Is there a consensus on these neasures

t hat we have suggested? WII.
DR. HUESTON. May | just add one other thing, and
that is that the conpliance is extrenely inportant. | think
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t hat was poi nted out by several of our people here.

DR. BROMN: Yes, enforcenent and conpli ance.

DR. HUESTON. So a conpliance plan needs to be
part of this, and that doesn't necessarily nean that --
obvi ously, the manufacturers are part of that, and | think
we had sone presentations of sone of the quality control in
pl ace. We also had sone evidence of some -- | think they
were just referred to as nom and pop organi zati ons for which
we know very little about their recordkeeping, and | think
at tines we | eave giving a nmassive recommendati on, but
W t hout recognizing that if there is no conpliance, it
essentially is ineffectual.

DR. BROMN: Yes, and this again | think will be --
yes, that is a word that of course it's a buzz word, | don't
use it very nmuch, but the FDA | guess uses it quite a |lot,
and yes, of course, anything that is recomended, if it is
sinmply reconmmended and forgotten about, it is pointless, so
yes, to the degree the conpliance can be achieved, it should
be. Again, | guess we could probably use the exanple of the
Red Cross where conpliance is checked on and surveyed, as |
understand it, on a fairly regular basis.

DR. WOLFE: Could I comment on that? | nean the
current gui dance does not have the force of a regulation,
and it states right init this is not a regulation, which
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means in a sense if you are the conpliance people, you have
a harder tinme doing sonmething for violation of a guidance
than of a regulation, so | guess | would just urge that to
what ever extent is possible, that the decision that FDA
makes on this is turned into the formof a regulation, so
that conpliance is nore likely as opposed to |less likely.

DR. BROMN: | agree and that was ny viewpoint,
that this be a mandatory regul ati on, and not just a
recommendat i on.

G ven these regul ations, shall we re-poll on
Question 1 or is that necessary?

DR. PENN. Are we absolutely clear on which of
t hese recommendati ons you are putting down as regul atory
that we are asking for?

DR. BROMN: Al of them

DR. PENN. But we had sone that had question mark,
about other countries, sone that -- to make the record
absolutely clear, could you say that the commttee wants
these follow ng regul ations, and just list themquickly for
us, if you woul d?

DR BROAWN: | will try. The first regulation is
that an individual donor not be paid. The second regul ation
is that there be an interview with specific protoco
guestions to be designated by the FDA, and not to be |ess
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rigorous than those already in effect for the Red Cross;
that the criteria for the donor selection, if from another
country, be made equally verifiable by the FDA; that in the
course of the autopsy, the dura should be renoved before the
brain is cut, that a piece of frontotenporal cortex about
the size of the -- well, about a centineter by centineter,
centinmeter cubed, should be renoved and fixed for
neur opat hol ogy exam nation and i mmunostai ning by a qualified
pat hol ogi st; that fromthe beginning of the first touch of
the dura, that the dura will be handled individually with
due regard to the avoi dance of cross-contam nation including
cross-contam nation by instrunents; that there be an
archival storage of a small fragnent of dura from each
donor, and that the dura in the course of processing be
exposed for one hour to a concentration of 1 normal sodium
hydroxi de with an option for the use of other chemcals in
the future if they should be found as or nore satisfactory;
and that all of this is subject to conpliance.

Yes, we have an FDA representative.

DR. ALPERT: Yes. This is Dr. Al pert fromthe
Center for Devices, Ofice of Device Eval uation.

| think that there are two nmechani snms that m ght
be useful for the commttee to consider. | amnot sure that
regul ation is exactly what you are |ooking for in the sense
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of how to get the controls in place that you are concerned
about for donors.

For exanple, in the newy proposed tissue program
there are in fact both donor screening suggestions, as well
as Good Laboratory Practice and Good Clinical Practice type
consi derations where reconmendations of this sort can be
considered as the appropriate | aboratory pieces for certain
ki nds of products.

If the dura mater were to remain a device, we have
anot her nechani sm which we call "special controls,” where we
can specify the kinds of testing and the way in which a
product needs to be eval uated and prepared that can be part
of the oversight of a premarketing authorization or a
mar ket i ng aut hori zati on.

DR BROMN:. Can | cut you a little short, Dr.

Al pert?

DR ALPERT: Yes.

DR BROMN: | think that is useful to know, but
what we want you to know is that no dura should be used in
this country without these criteria having been fulfilled
and we leave it to the FDA to acconplish that in any way it
sees fit.

DR ALPERT: That's great because what | was
responding to was the consideration that there would be a
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regul ati on necessity. | think we have other tools.

DR. BROMN: Ckay. Good.

DR. WHI TE: Paul, one other comment. | | ooked at
a couple of these. 1[It |looks |ike sonme of them have | ot
nunbers, but some of themdon't. | think if we are going to
tal k about tracing, we have to nmake sure. |It's a m nor

point and | am sure addressable, but we need to nake sure
that these things are identified by sonme identifier nunber.

DR. BRONWN: R ght. So each donor shall have an
i ndi vidual 1ot nunber, and the archival storage of a
fragnment of it.

DR WOLFE: Can | just nmake a comment? In
reinventing the regulation of human tissue, the docunent
t hat FDA put out, it says, "Thus, sone products, such as
dura mater, will be subject to | esser regulatory
requi renments than applied currently.”

So | am concerned about what that neans.

DR. ALPERT: | actually can answer that. The
i ssue is whether or not a premarket subm ssion with a
specific authorization on a conpany by conpany or tissue
bank by tissue bank process needs to be in place in order to
assure safety and appropriate use of product, so whether
there are other mechani snms other than what is currently the
510(k) or premarket notification procedure that is gone
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through. It is not to | essen the science, but to change the
regul atory burden, and it doesn't change the authority the
Agency has to enforce agai nst whatever is the appropriate
sci ence.

DR. WOLFE: So you are just saying that they
woul dn't have to submt a prenarket application, but they
woul d be subject to FDA regulations requiring all of the
above that Paul just read off.

DR. ALPERT: That is the kind of nechanismthat we
are | ooking at.

DR. SCHONBERGER: Sonebody nentioned | ot nunber.

It clearly is a problemfrom our standpoint when we

i nvestigate these cases, that in many instances, and in fact
in nost that | amaware of, the lot nunber is not witten on
the chart.

Now, | don't know whether this group has any way
of encouragi ng the manufacturer to encourage the physicians,
and so on, to put such lot nunbers on. | can point out that
in Japan -- it is a probleminternationally -- they didn't
have one | ot nunber recorded on the 43 cases | knew about
before, and al though we did have a | ot nunber on the first
case in the United States, there were whol e groups
internationally, when we tried to link the various cases
that had been reported to the | ot nunber that we knew about,
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t hat New Zeal and and ot her countries, Spain, did not have
the I ot nunber, so it is an international problem and maybe
the conpanies can help us with that in sone way.

DR. BROMN: Well, we can specify the | ot nunber be
pl ace on a container, but of course, after the |ot nunber is
pl aced on a container, if the container is thrown out
w t hout the | ot nunber having been transferred to the
surgical record, you are not going to know what it is
anyway.

| think we are approachi ng questions that we just
don't have any control over.

DR. SCHONBERGER: That is what | suspect.

DR. BROMN: The package that | hope |I don't have

to stipulate again, | would like to poll the commttee on.
Li nda.
DR DETWLER  Yes.
DR. BROMN: Ray.
DR. ROOS:  Yes.
DR BROWN: G .
DR VWH TE: Yes.
DR. BROAN:  Bar bara.
MS5. HARRELL: Yes.
DR. BROMAN:  Ednund.
DR. TRAMONT:  Yes.
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BROVWN: Leon.
FAI TEK: Yes.

DR
MR
DR. BROMN: Richard.
DR
DR

PENN:  Yes.

WOLFE:  Yes.
DR BROMWN:. | vote yes.
Lawr ence.

DR LESSI N  Yes.

BROWN: Law ence 2.
HUESTON:  Yes.
BROMWN. Raynond.
SAVAYA:  Yes.

BROAN: WIIliam

HUESTON: Yes.

T %3 3 3 3 33

BROMN: Fantastic.

Unl ess anybody has other things to say --

DR. PENN. On, | do. A neurosurgeon gets the | ast
word -- well, | hope it isn't the |ast word.

| would |ike to say that we could still have a
neeting five years or 10 years fromnow, and not know
whet her there is a substitute material that we can use in
case sonet hing el se happens and we end up with sone
unpredi cted cases of CJD.

So one of the reasons we have that is we don't
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have regul ations for other materials being used in
neurosurgery as substitutes, and if the FDA sinply approves
a use of a material that has been used for other things, for
use in the brain, then, we are going to -- w thout any
pretesting in humans -- then, we are going to be in this
situation again.

So | would also put in a recomendation that
gui delines for testing of dural substitutes should be worked
on.

DR. WOLFE: Could | respond to that? Sone
| egi slation that passed, unfortunately, 98 to 2 in the
Senate, would allow for the first tine the pronotion of
unapproved uses of devices, drugs, and other FDA regul ated
products, which really creates the kind of problemthat you
are tal king about. 1In other words, all soneone has to do is
come up with sonme sort of "peer-reviewed" article sonewhere
that says, hey, it's good to use this in the brain even
t hough there really aren't well-controlled studies
supporting it, and you are going to encourage nore of this
ki nd of use, and in our view, discourage the kind of testing
t hat you are asking for

DR. PENN. But the FDA allowed this on these other
materials even before the Senate voted.

DR. WOLFE: They didn't allow the pronotion. Al
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| am saying is that the w despread use of it increases once
a conpany is able to pronote sonething that is put off-Iabe
use.

DR. PENN. But there is pronotion going on of the
ot her uses of this patch material and |legally, they can
pronote the use, because as you have just heard --

DR. WOLFE: They can use it, but not pronote it.

DR. PENN: No, they can pronote it because --
well, they are pronoting it, and | think that they told ne,
their legal people told ne that they are allowed to do that
because it is under slightly different regulatory rules as a
tissue.

So we need sone plan to get fromhere to there,
because we would like potentially to get to zero
transm ssion by not using this material if there is a better
one available, and | don't see that we have acconplished
that. Now, that is a lot to ask for fromthis conmttee,
but maybe a suggestion in that direction would be useful.

DR. BROMN: What suggestion woul d you nmake?

DR. PENN. The one that the FDA should review
materials that are being placed in contact wth brain
tissue, and not just, you know, as a policy.

DR. BROMN: But for exanple, a material placed in
contact with brain tissue.
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DR. PENN: Yes, that if it's a natural material
that has the potential of infection, that the rules for that
should be clear. | don't know exactly how to phrase it, |
haven't worked that out in ny mnd, but maybe the FDA people
can tell us how to manage this problem

DR. BROMWN: | ama little confused and have al so
been asked, as this conmttee was charged with answering a

particul ar charge and the questions, not to expand beyond

t his.

DR. PENN. That is fair.

DR BROAN: So it is an issue that we, as a
commttee, have not been asked to consider. It is a good
I ssue.

DR. TRAMONT: Under the category of neasures and
safeguards, it would seemto ne that asking the |eadership
of neurosurgery to cone up with guidelines for the use of
properly processed dura mater woul d be appropriate, the
gui delines for use of many other products, drugs, a variety
of factors. There seemto be no published guidelines.

DR BROMN: | think we heard today fromthe
neurosurgeons that, try their best, they wouldn't be able to
give you a priority list for the use of dura mater versus
any other tissue with the single exception perhaps, or two
exceptions, of older people for whomthe fascial alternative
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is no longer viable, and for very large grafts.

It seens to ne | got the sense that in both
i nstances, the dura mater was preferable, but other than
that, | think they will continue to tell you that they just
can't generalize and that in a given situation, somnething
may happen that tells thema dura mater graft is the best
choice. Is that true?

DR. SAWAYA: Yes, but | think it is fair to say
that it is good to | ook at what happens regardl ess of
whet her you use human dura or nonhuman dura. There is
not hing wong in saying attenpt to get answers, attenpt to
foll ow these patients, and that is what guidelines do.

Per haps, not a recommendation, but to bring it to
the attention of our society, I don't think is a bad thing.
Now, whether it can be done and can be done well, that is a
di fferent issue.

DR LESSIN: Another issue mght be an individual
reci pient or patient who has a short |ife expectancy of |ess
than five years, where the latency of the devel opnent of the
clinical syndrone is not |likely to be overcone.

DR. BROMN: Ray.

DR. ROOS: | heard what you said about sticking to
the charge, but | just have to nmention one thing, and that
i s sonebody tal ked about the simlarity between the dural
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pl an situation, brought up a slide of the growth hornones,
but really I think this rem nds me nuch nore of the cornea
transpl ant, because we have tissue that is unpool ed here,
whi ch conmes from CNSoi d type materi al

Certainly the optic nerve is associated and gets
inplanted right into the cranial cavity, and | just wondered
whet her guidelines with respect to corneal transplants
exist, are they very different fromwhat we have deci ded on
today? | can understand that it is not going to be
inactivated by 1 normal NaOH  And if those guidelines are
nore vague, should the commttee address that just to be
consistent since, to ne, it seens |ike a very anal ogous
si tuation.

DR BROMWN: | think in the future, as | guess |
inplied, it seens to ne that the FDA has a good deal nore
interaction with bl ood producers and plasma fractionators
than they do with the allograft industry, and it would be a
good idea to standardize the kinds of criteria and nethods
that are used all across the board. There is certainly no
reason to suppose that grafts ought to be dealt with in any
ot her way than a transfusion, which is, after all, a graft
also. Blood is a tissue.

So, yes, in general, it seens to nme you are right,
that there ought to be a standard that is adhered to by al
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conpani es which traffic in the transfer of human tissue and
fluids fromone person to another, and perhaps that wll
slowy cone.

Thank you very nmuch. We will net tonorrow at 8:30
i n the norning.

[ Wher eupon, at 4:30 p.m, the proceedi ngs were

recessed, to be resuned at 8:30 a.m, Cctober 7, 1997.]
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