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PROCEEDLNGS

DR. ZOON: Welcone to the Open Public Meeting on
Human Bone Allografts. | just want to, one, thank
everybody for attending this inportant open public
neeting, especially on such short notice, as well as to
al so thank you for comng to Washington in the sumrer.
That is very brave and we appreciate it.

| am Kathryn Zoon. | amthe Director at the
Center for Biologics. This workshop is co-hosted by the
Center for Biologics and the Center for Devices and Rad
Health, and Dr. David Feigal, the Center Director for
CDRH, is here, as well, and will be speaking in a few
nmonment s.

This is an inportant nmeeting to the FDA because
we are in the process of finalizing our proposed
regul ati ons on human cellular and tissue-based products,
and to potentially devel op guidance to assist with sonme
of the nore technical aspects in applying the definition
of m ni mal mani pul ati on and honol ogous uses as they
relate to bone allografts. W certainly need the input
fromall of you to make sure that we do the very best job

we can in providing guidance to the affected parties.

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

We have requested information fromall our
st akehol ders today specifically on five questions that
are listed on the overhead. | wll just briefly review
t hose.

The first is which processing procedures applied
to human bone allograft fall within or outside of FDA's
proposed definition of m nimal manipul ation.

The second, which uses of human bone all ograft
fall within or outside FDA s proposed definition for
honol ogous use.

VWhat risks to health have been identified and
characterized for human bone allograft products.

What control have been identified to adequately
address the risks to health of use of human bone
al |l ograft products.

What i ndustry standards for bone allograft
products are avail able, and what standards will| be needed
in the future

FDA is here today to listen to you in order to
under st and how you see bone products fitting into the
regul atory approach we have proposed. W are hoping to

hear specific data and i nformation which will assist us
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with this task.

We have not asked today for reiteration of
comments that have already been sent to the docket on the
two proposed regulations to date. We are currently
addressing these in the final regulations for
establishment, registration, and product listing and for
donor suitability.

Al so, FDA is not here today to namke deci sions,
draw concl usi on, or answer specific questions on issues
presented today. W are here today to |listen and ask
guestions of you to help clarify where to draw the |ine
bet ween m ni mal mani pul ati on and nore than m ni mal
mani pul ati on and between honol ogous use and
non- honol ogous use specifically for bone allografts.

A sunmary of the meeting will be prepared and be
avai l abl e on our web site, along with the transcript of
this neeting. Additional conmments can be submtted to
t he docket through Septenmber 1st. We are | ooking forward
to hearing fromyou and then hopefully, this information
that you present today will be inportant in the future of
our gui dances and regs.

Dr. Feigal is going to join us. David, we are

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

happy that we could do this together with CDRH and we
really appreciate the joint cooperation and efforts in
putting this together.

Davi d.

DR. FEI GAL: Good norning. W have an ambitious
schedul e to get through today, so | am not going to make

very | ong remarKks.

VWhen | think about this area, | often renmenber
an anecdote, and | apologize. | have used this before,
so you may have heard it. But when | was a student, the

chai rman of surgery was Robert Chase, who is a very noted
hand surgeon. In presenting cases to him there was a
case presented froma nmedi cal school about 35 niles away
where a fire-fighter had lost his thunb. The standard
operation at that tinme would have been to swi ng the index
finger over and put the index finger in the thunb
position and then you have a three-fingered hand and a
very long thunmb, and it's a quite functional hand.
But what they had done at the other nedical

school was that they had transpl anted, they had noved up
the toe, the great toe fromthe foot of this fire-fighter

up and used m crosurgery techni ques which were just
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beginning to flourish at that time, the first use of
m croscopes for suturing of small structures, and they
had actually successfully noved his toe up to this hand.

So, that made a very ugly thunb. Dr. Chase was
asked to comment on this, and in part because the toe
actually has a lot to do with your bal ance, and
fire-fighters need to be quite nobile, and not being a
man of very many words, his comrent to sumup the case
before he noved down to the next one was that, well, this
sounded |like a triunph of technique over reason.

| think as we | ook at some of the things that
are new, sonme of the things that are on the forefront,
one of the challenges for us is to find that boundary
where we don't want to have a triunph of regulation over
reason, we recognize that these areas where there are
| ong- st andi ng uses, |ong-standing practices, that we need
to find a way to blend the regulatory schene into the
current practices, but also identify the new chal |l enges
that are going to cone along as techni ques change, as new
t hi ngs becone possible, and we are all aware that we are
seeing an increasing growmh in the whole area of hybrid

types of products that present nultiple challenges.
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So, we are here to listen. We welcone very nuch
your helping us with this area, and | | ook forward to
your comments.

Thanks very much

SESSI ON | - BACKGROUND | NFORMATI ON
Moderator: Kathryn C. Zoon, Ph.D.
Overvi ew of the Proposed Approach to the Regul ation
of Human Cells and Ti ssues

DR. SOLOVON: Good nmorning. | am Ruth Sol onon.
I amthe Director of the Human Tissue Programin CBER. |
want to thank all of you for com ng here today to hel p us
tackle this challenging topic.

| am going to be tal ki ng about the proposed
approach to the regul ation of cellular and tissue-based
products whi ch FDA published on February 28th, 1997. The
pur pose of the proposed approach was to develop a
conprehensi ve approach to a wi de spectrum of cell and
ti ssue products to protect the public health, but at the
same time to permt innovations w thout unnecessary
regul atory burdens. Therefore, the approach that we canme
up with is a tiered, risk-based approach with products

having the |l east risk being the |east regul at ed.
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This unbrella approach included cells and
tissues that were already regul ated by FDA, such as
muscul oskel etal tissue, skin, and ocular tissue, which
were regul ated since 1993 under 21 CFR 1270. Dr. Pereira
will be telling you nore about this current regul ation.

Al so included were sone products that are
currently regul ated as nedi cal devices, nanmely, human
heart valves and dura mater. In addition, under this
unbrella we propose to include somatic cell and gene
t herapy products, mani pul ated bone marrow stem cel | s.
These are currently regulated as licensed biologic
pr oduct s.

In addition, the unmbrella would include
conbi nati on products which are already regul ated under 21
CFR Part 3.

The unbrella approach would al so include sone
cells and tissues not currently FDA regul ated, nanely,
hemat opoi etic stemcells from peripheral blood and cord
bl ood and reproductive cells and tissue.

The unbrella approach did not include vascul ar
human organs because these are regulated by a different

f ederal agency, nanmely HRSA. They did not include whole
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bl ood, bl ood conmponents, and bl ood derivatives, because
t hey have their own well worked-out regul atory nechani sm

It would not include secreted or extracted
products. It would not include mnimlly manipul at ed
bone marrow, which is also regulated currently by HRSA
It would not include ancillary products used in the
manuf acture of cells and tissues, and cells, tissues, and
organs fromanimls. These two |last things have their
own regul atory franmework being devel oped. It would al so
not include in vitro diagnostic products.

When we worked to devel op the proposed approach
we di scussed five concerns that FDA had regarding the
regul ati on of these products. They included transm ssion
of communi cabl e di sease, processing controls to prevent
contam nati on and preserve product integrity and
function, clinical safety and efficacy, pronotional
clainms and | abeling, and how we coul d best nonitor and
educate the industry.

Taki ng each concern and briefly show ng you how
t he approach is a tiered, risk-based approach, the first
bei ng transm ssion of communi cabl e di sease, we propose

that if cells or tissues were used during a single
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surgical procedure, that is, they were not banked wth
other cells and tissues, there would be no requirenent
under this unmbrella approach.

For aut ol ogous and reproductive cells and
tissues fromsexually intimte partners, we woul d
recommend certain donor testing and screening procedures,
and for all others, cells and tissues from all ogeneic
donors, we would require donor testing and screening.

The second concern was having control over
processing. Again, the tiered approach proposed that for
cells and tissues used in a single surgical procedure,
there woul d be no requirenent under this framework. |[If a
product was regul ated solely under Section 361 of the
Public Health Service Act -- and | will have nore to say
about that a little bit later -- this is the section of
the Public Health Service Act which allows us to
pronul gate regul ations to prevent the transm ssion and
spread of communi cabl e di seases.

I f a product was regul ated sol ely under Section
361, then, we were planning to propose good tissue
practices for such products and the good tissue practices

woul d be aimed at preventing contam nation and preserving
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the integrity and function of the product.

| f the product was nore highly regul ated under
t he FD&C Act and/or Section 351, which is the |icensing
procedures of the PHS Act, these products would have to
foll ow GTP and the good manufacturing practice or quality
systenms currently in effect for these products.

For clinical safety and efficacy, again, if a
product was regul ated at the | ower end of the spectrum
that is under Section 361 of the Public Health Service
Act, there would be no subm ssion to FDA, that is, no
premar ket approval woul d be required.

However, if the product was regul ated under the
FD&C Act and/or the licensing provisions of the PHS Act,
then, a subm ssion to FDA would be required, and that
could take the formof an IND or an IDE, if the studies
were investigational or a BLA or PMA or 510(k).

Of course, the subm ssion would have to receive
approval before the product could go on the market.

Next, we were concerned about pronotion and
| abel i ng of a product, so again for products used in a
singl e surgical procedure, that is, not banked, there

woul d be no requirenent. Products regul ated sol ely under
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361, FDA would not have to review the |abeling, but we
woul d assune that the | abeling was cl ear, accurate,
bal anced, and non-m sl eadi ng, and this would be
determ ned at the time of inspection.

| f the product were regul ated under the FD&C Act
and/or the licensing provisions of the PHS Act, then,
| abel ing woul d be submtted to FDA along with the
appl i cati on.

In order to inplenment, the proposed approach, we
envi sioned setting forth three proposed rules, two of
whi ch have al ready published - the establishnment,
registration, and |listing proposed rule, published on May
14t h, 1998, and the second proposed rule, suitability
determ nation for donors of human cellul ar and
ti ssue-based products published on Septenmber 30th, 1999.

The docket for the second proposed rul e was
reopened and recently cl osed again on July 17th.

The third proposed rule, current good tissue
practice, which would al so include inspection and
enf orcenent provisions, has not yet published, but we are
working on it.

Just briefly to review the contents of these
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proposed rules, the establishnment, registration, and
listing contained a purpose and scope, contained certain
definitions, set forth which establishnments woul d be
regul at ed sol ely under Section 361.

It didn't at that tinme, but subsequently in the
donor suitability reg, we also devel oped criteria for
regul ati on under the FD&C Act and/or Section 351 of the
Public Health Service Act, and also it describes
establishments not required to conply with the
requi renents.

In the Definition Section, there are three
definitions that are particularly inportant for today's
di scussi on.

The first is the definition of the human
cellular or tissue-based product, which is the product
contai ning or consisting of human cells or tissues
i ntended for inplantation, transplantation, infusion, or
transfer into a human recipient. Previously, | discussed
which cells and tissues would not fit under this
definition.

Anot her inportant definition that is going to be

hel pful to us today is the definition of what we nean by

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

honmol ogous use. It is use for replacenent or

suppl enent ati on and for structural tissue-based products
which are the ones we are going to be discussing today,
bone al |l ograft, honol ogous use occurs when the tissue is
used for the same basic function that it fulfills inits
native state, in a |location where such structural
function normally occurs.

We al so had a second part of the definition for
cel lular and non-structural tissue-based products which
is not pertinent for today's products that we are
di scussi ng.

The next definition that we will want to explore
is the one for m nimal manipul ation. Again, for
structural tissue which we will be discussing today,

m ni mal mani pul ati on means processing that does not alter
the original relevant characteristics of the tissue
relating to the tissue's utility for reconstruction,
repair, or replacenment.

Again, there is a second part of the definition
for cells and non-structural tissue.

The establishment registration proposed rule set

out the criteria for regulation solely under Section 361
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of the Public Health Service Act. That is, these
products would not require premarket approval or a
subm ssion to FDA, but would have to adhere to donor
suitability and testing and the good tissue practices.

The criteria that would allow a product to fit
under this category are that the product is mnimlly
mani pul ated, is not pronoted or |abeled for any use other
t han a honol ogous use, is not combined with, or nodified
by, the addition of any conmponent that is a drug or a
devi ce, and either does not have a system c effect or has
a systemc effect and is for autol ogous famly-rel ated
al | ogenei c or reproductive use.

Pl ease note that a product nust neet all four
criteria in order to come under this category of
regul ati ons solely under Section 361.

We then described products that would be nore
hi ghly regul ated, that is, they would cone under the
regul ati on under the FD&C Act and/or Section 351 of the
Public Health Service Act.

Such products, again to reiterate, would require
a premarket review and approval by FDA for clinical

safety and efficacy.
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I n order a product to be regul ated under this
category, any of these criteria would apply. It is nore
than mnimally mani pulated or it is pronoted or | abel ed
for any use other than a honol ogous use, or it is
conbined with or nodified by the addition of any
conponent that is a drug or device, or it has a systemc
effect and is not for autologous, famly rel ated,
al | ogenei c or reproductive use.

Then, | thought I would briefly go over the
contents of the rest of the establishnment registration
regul ati on and also the donor suitability and broadly for
the current good tissue practice proposed reg, which has
not yet published just to conplete the picture, but these
points that | am making are again background, and are not
really key to what we are discussing today.

So, in addition to what | have already
menti oned, under the establishnment registration, there
are procedures for when to register and |ist, how and
where to register and list the information that you are
required to submt on the form then, a discussion of
anmendnents to your registration, assignnent of a

regi stration nunber, and inspection of the registration
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and product |ist by other others.

The donor suitability proposed rule, which
publ i shed in Septenber 1999, contains the follow ng
points. There is what do we nean by determ nation of
donor suitability, what records do you have to keep about
donor suitability including records that have to
acconmpany the product, quarantine requirenents until
donor suitability is determ ned, the disposition of a
product from a donor determ ned to be unsuitable, and
there are certain situations where FDA woul d not prohibit
the use of a product from an unsuitable donor provided
that certain controls were in place.

It discusses in detail donor screening for
particul ar rel evant comuni cabl e di seases, donor testing
for particular relevant comruni cabl e di seases, and
certain exceptions where the donor screening and testing
are only recommended, but not require, but there need to
be certain | abeling controls in place.

The current good tissue practice proposed rule,
which we will publish shortly, will contain a genera
di scussi on of what do we nean by good tissue practice.

There will be a section on exenptions and alternatives.
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The focus will be on having a quality program
and control upfront. There will be discussion of
organi zati on and personnel, procedures, facilities,
envi ronnental control, equipnment, supplies and reagents,
process controls, changes in validation, |abeling
controls, storage receipt and distribution, records,
tracking of the product, and conplaint file.

In this |ast proposed rule, there will also be
addi ti onal requirenents for reporting, |abeling, and
claims, and there will be regul ations that cover
i nspections, inports, and enforcenent activity, such as
or ders.

Lastly, | would like to say a few words about
the Tissue Reference G oup, also known as the TRG  The
TRG was established and actually had its first meeting in
March of 1997. It grew out of the proposed approach
where the concept of having a Tissue Reference G oup was
first introduced.

The group consists of representatives from both
centers, from CBER and CDRH, and also there is a
representative fromthe ombudsman's office and an

executive secretary.
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The purpose of the TRGis to provide a single
reference point for product-specific questions involving
jurisdiction, policy, or regulation. The TRG does not
make deci sions per se, but rather nakes reconmendati ons
to the two centers who then consider the recomrendati ons
and deci de how to proceed.

The TRG can al so make recomrendations to the
onmbudsman's office. That is the Ofice of the Chief
Medi at or and Orbudsman. Sonme of the information that the
TRG revi ews consists of proprietary information that
woul d not be available to the public. However, if the
deci sion affects a class of products, we are conmtted,
as explained in the proposed approach, to put forth a
gui dance docunment or a revision of existing regulations
if that seens appropriate.

The TRG has an SOP and annual ly updates the
types of decisions it has made, and these are avail able
on the CBER external web site.

So, basically, | have given you an overvi ew of
how we are proposing to regul ate human cel lul ar and
ti ssue-based products and now Dr. Antonio Pereira from

t he Human Ti ssue Program wi || di scuss what the current
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regul ati on consi sts of.
Overvi ew of the History of FDA Regul ati on of Bone
As a Tissue

DR. PEREI RA: Good norning. | am Antonio
Pereira. | ama practicing otol aryngol ogi st, head and
neck surgeon, and also a nmedical officer at the Human
Ti ssue Program

| would like to give you sone historica
background of all the regulations that stand now and
where all the regulations that were proposed conme from

The first date is 1902, 100 years ago al nost.
The Biologics Control Act that requires the purity and
safety of seruns, vaccines, and sim |l ar products.

Then, in 1944, the Public Health Service Act
defined on Section 351 a biological product as any virus,
t herapeutic serum toxin, antitoxin or an anal ogous
product applicable to the prevention, treatnment, or cure
of diseases or injuries of man.

On Section 361, it allows for regul ations
necessary to prevent introduction, transm ssion or spread
o communi cabl e di seases.

It goes further in 1972, regul ations of
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bi ol ogics is transferred fromthe NIH to the FDA, and in
1987, the Center of Biologics, Evaluation, and Research
was created after a reorgani zation of CDER, the Center
for Drug Eval uation and Research.

So, CBER started to | ook on human tissue
regulation in the 1990s. There were reports to the CDC
about transm ssion of HV through fresh frozen bone
transplant, and in 1991, there was a Public Health Work
Group recomended, federal devel opment and publication of
st andards or gui dance under screening and testing, and
tracki ng procedures to prevent the transm ssion of
i nfectious di sease.

Further on in 1993, there were reports of
i mportation of human tissue that was not properly
screened and tested for H'V and hepatitis, and there was
a Senate hearing on appropriate oversight on human tissue
banking. This was just a Commttee on Regul ati on,

Busi ness Opportunities, and Technol ogy, a Comnmttee of
Smal | Business. That was on COctober 15 of 1993.

Both the workshop and the Senate gave sone

recommendations. First of all, persons involved in human

ti ssue banki ng advocated that |egislation setting forth
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regul atory requirenents for human tissue banki ng be
passed, and the Public Health Work G oup recomended

f ederal agencies proceed as expeditiously as possible to
reduce the risks of transm ssion of infectious disease by
human tissue transpl antation.

Then, on Decenber 14, 1993, an interimrule was
publ i shed and was effective inmmediately. This rule
requires screening and testing for H'V, hepatitis B and
C, of all human tissue intended for transplantation, and
it was published under the authority of Section 361 for
the prevention of the spread of communi cabl e di sease.

This interimrule included conventional banked
tissue. This is like skin and bone, things were banked
on different tissue banks, excluded vascul ari zed organs,
human nmal e reproductive tissue, and bone marrow, and
excl uded products regul ated as drugs, biol ogical, nmedical
devices. It was nore focused on the prevention of the
transm ssi on of disease.

The | anguage that was published in the entry
rule, in the preanble, just stated that tissues that are
processed or stored, only ways to prevent transm ssion of

i nfectious di sease and to preserve clinical useful ness
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wi |l be covered by the regul ation.

Ti ssues whose structural function or functional
characteristics that has not been changed t hrough
processi ng or other techniques will be covered by the
regul ati on.

This rule was finalized on July 29, 1997, after
review of comments subnmitted to the docket in public
nmeeti ngs and workshops. The final rule defined human
tissue as any tissue derived froma human body that is
i ntended for transplantation to another human for the
di agnosi s, cure, mtigation, treatnent, or prevention of
di sease, and is recovered, processed, or stored or
di stri buted by nmethods that do not change tissue function
or characteristics.

So, as of today, the bone allograft fall within
the scope of the final rule in human tissue intended for
transpl antati on provided that they are not processed by
met hods that change tissue function, are not regul ated as
drugs, biologics, or devices, and are not conbi nati ons of
bone allograft with other products regul ated as drug,
bi ol ogi cs, or devices.

After 1997, 1993, all this tine we have been
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aware that technol ogy advances, there are new things that
conme in, so that, as Dr. Sol onon stated, was the proposed
approach that was a tiered approach based on public
health risk, is a proposed approach still.

The degree of nmanipul ati on and honol ogous use
will determ ne the degree of regul ati on needed to assure
saf ety and efficacy of human bone and all ograft products.

As | said, this proposal will assure our public
health concern, and this nmeeting will give you sone
feedback in comments fromthe industry. W are | ooking
forward to a great discussion and to hear from you.

Thank you very nuch.

Now, you will hear the history from CDRH

Overview of the Hi story of FDA Regul ati on of Bone
As a Device

MR. KAI SER: Good nmorning. | am Aric Kaiser,
the current team | eader for spinal and osteosynthesis
devices and a reviewer in the Othopedic Devices Branch
in CDRH, and what | would like to do is briefly go over
the history of devices that we have seen in the
regul ati on of devices that have bone as a conponent.

Unl i ke what Antonio just nmentioned, where the
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bi ol ogi cs regul ation started al nost a hundred years ago,
CDRH got into the business relatively recently. Devices
officially, froma regulatory standpoint, didn't exist
until May 28th, 1976, with the Medi cal Device Amendnments
to the Food, Drug, and Cosnetic Act.

Wth those amendnents came along the definition
of a device which didn't exist. As you can see, this is
part of a big, long regulatory definition, but the
i nportant section is towards the end, where the aspect
that would differentiate a device froma biologic or a
drug product is that these types of products don't
achi eve their intended purposes through chem cal action,
and they are not dependent on their use as far as being
met abol i zed.

In CDRH, there are three groups that generally
tend to see these products. One is the Dental Devices
Branch, and the other two are the Orthopedi c Devices
Branch and the Restorative Devices Branch.

From the dental point of view, there has been
generally two types of bone products that they typically
see, the freeze-dried bones in various shapes and si zes,

and al so freeze-dried dem neralized bone. These products
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tend to be used for filling defects and for
reconstruction.

As far as what they have seen from a regul atory
st andpoi nt, certain of these products have been viewed as
pre-anmendnments with a recommendati on that they be
reclassified to either Class Il or Class |1l depending on
what the actual indication for use is.

An exanmpl e of one of these products is the bio
cal |l ed TBM Sponge, which is a freeze-dried bone in a
col | agen sponge used to fill periodontal defects.

In the orthopedi c and neurosurgery realm we see
sim |l ar products to what the dental group sees with the
addition of the fresh-frozen bone. Again, these products
are used for filling defects and for reconstructions.

What we tend to see conpared to the dental group
is that for the nost part, the products that we woul d see
in orthopedics and in the restorative group are
post - amendnents Class |1l devices neaning that they
weren't on the market prior to May 28th, 1976. There are
very new t hings. Exanples would be the Norian SRS and
the Interpore Pro Osteon 500.

We al so have recogni zed relatively recently that

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

cal cium sul phate is a pre-anendnents device, the exanple
of this being the Osteoset pellets.

Sonme of you may renenber that |ast summer there
was a proposal and then a cancell ation of a panel neeting
to discuss a topic related to what we are here to talk
about today, and in the information that we had rel eased
prior to the cancellation of that neeting, we were trying
to get a handle on the spectrum of bone products and
where things fell.

On the one end we were viewing certain bone
products as being nothing but tissue. On the other end
of the spectrum you could view bone products as being
devi ces, and at sonmewhere in the m ddle, very undefined
zone, were things that had to be determ ned whet her they
wer e devices of whether they were tissues, and this would
be dependent on how they were processed potentially, how
t hey were used.

The other thing that I want to bring up here is
that fromthe orthopedi c standpoint, the way that we have
seen sone products recently, is that you can nmake a
product from bone that's very simlar to a product that

we traditionally see made out of a netal or a cerami c or
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a polynmer, and the fact that it is made out of bone is
not hi ng nore than a material change fromthe origina
devi ce.

An exanmple of that is the Bonutti Research
Multitak. This is a soft tissue anchor made from
al l ograft cortical bone and except for the fact that it
is made frombone, it's identical to their previous
products that are nade from netal or polynmer, and so the
deci sion was nade that this was sinply a materi al change
and not a new entity that we needed to deal with in the
real mof the things we are tal king about today.

Next, Martie Wells will come up and give you
sonme background on the dockets and the comments for the
proposal s that have been publi shed.

Overvi ew of Rel evant Comments to the Proposed Rul es
Dockets Concerni ng Regul ati on of Bone Products

MS. VELLS: Good norning. | am Martie Wells
from CBER. | have been acting as Project Manager for
what we call the Tissue Action Plan for the |ast few
years, which hel ps coordinate all of the initiatives that
we have been tal ki ng about today, as well as a couple

ot hers concerni ng sonme gui dance docunents that we have
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been wor ki ng on.

My job today is to give you a brief overview and
sone general categories of the comments that we have
received to the docket of the two proposed rul es which
Rut h has di scussed for establishnent registration and
donor suitability.

We are addressing comments to the docket having
to do with these definitions and sone of the other
ki ck-up factors and will be addressing themin response
to the comments within the establishnent registration
rule which we are currently in the process of finalizing.

Sone of the general comments that we have
recei ved concerni ng honol ogous use and m ni mal
mani pul ati on i nclude conmments, such as the terns are
vague, they are subject to broad interpretation. O her
comments say they do not reflect clinical use of the
pr oducts.

There were questions on how the criteria for
t hese definitions would be applied as to what woul d be,
as we commonly say these days, "kicked-up" to 351 or
remai n under 361 products for tissues.

Ot her comments were very explicit and said that
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t hese definitions should be elimnated. Ohers agreed
that the focus that we tried to explain for honol ogous
use is that the focus will be on pronotion and | abeling
rather than the intent of the practitioner.

We al so received requests for nore gui dance on
how the definition will be applied, and that is one of
the reasons we are here today.

Ot her comments -- and again | am pulling
t oget her the comments we received to both dockets in a
nore general fashion, and not trying to quantify them --
we received many comments concerni ng bone in general,
especially to the donor suitability regulation. Sone of
t hese supported and sone were against regul ati on of
al l ograft bone. O hers were either against further
regul ati on or additional regul ation concerning these
products.

Many of these didn't really specify as to what
t hey consi dered additional regulation as to whether they
were di scussing the possibilities of RGPTs or they were
really referring to what was being proposed in the donor
suitability regul ation.

Ot hers clainmed that publication and finalization
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of these regulations was interference with patient care.
It would interfere with the doctor-patient relationship
and with the practice of nedicine.

Many others were either in support or let's say
many of them were agai nst regul ati on of bone allograft as
medi cal devi ces.

It was very difficult. There were many comments
to the docket, many repetitive coments from orthopedic
surgeons, others in the clinical practice, that basically
referred to what they said that the regul ati on was
proposi ng that all bone products be nmedical devices,
whi ch was not in the regulation, so it was very difficult
to understand what the actual issue of those coments
wer e.

Ot her supported or were against regul ati on bone
allograft as a nedical device, they said, and were
specific in saying that mechani cal shaping of bone is
m ni mal mani pul ati on.

Ot her concerns with the regul ati on of bone per
se stated that these regul ations, when they are final,
woul d curtail supply of bone products, they would

i ncrease the cost without increased safety. They also
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stated that there was satisfaction with the industry
standards, the voluntary industry standards which were
bei ng fol | owed.

Ot hers said that mani pul ation of bone by shaping
shoul d not determ ne the | evel of regulation. They
guoted a long history of safe use. Many of these were
general comrents and they didn't say specifically what
types of bones, whether these were the ones that we have
tal ked about before as far as being nmachi ned and shaped
for a specific purpose. There were one or two that said
that FDA | acks the authority to inpose premarket approval
oversi ght on allograft bone.

There were again many comments which were
specific to the bone dowels that came into our donor
suitability docket. This was after the issues that Aric
just tal ked about and the proposed panel neeting that
canme during this period.

Agai n, we had either support or comrents agai nst
regul atory eval uati on of machi ned or forned allografts as
devi ces. We had support or non-support for regul ation of
al lograft for procedures requiring stabilization, i.e.,

and spinal fixation.
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We had comments that said that the pre-mchined
dowel s are superior to those nmachined in the operating
room or they indicated that mechani cal shaping again is
not nmore than m ni mal mani pul ation. So, this was
specific to bone dowel s.

Ot her comments specific to bone dowel s, again,
had a nmajor problemw th any type of regulation that
woul d be based on kick-up factors that were based on the
shape of the bone per se. Shaping of the bone by the
manuf acturers shoul d be regul ated the sanme as shapi ng by
t he surgeon.

Ot her clainmed that the bone all ograft, bone
dowel s were superior to simlar nmetal devices which had
now been approved by FDA. O her comments said that these
bone all ografts should undergo the same degree of
regulation as is required by these netallic inplants.

So, the conclusion that | was able to pul
together fromthese is, nunber one, that you can't
satisfy everyone, we have many conflicting views. One of
the reasons we are here is to try to get nore
information, so that we can understand what those views

are.

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

It seenmed as we read through a | ot of the
comments, especially to the donor suitability, that a | ot
of the coments there were based on m sinformation which
was spread by certain interested parties, certain
information, as | nmentioned before, that these
regul ati ons would regulate all bone allografts as
devices, and there were also those that said that we were
going to be interfering in what surgeons do in the
surgical suite.

So, the conclusion another reason that we are
here, we need nore information on bone allografts and
their clinical uses. W would |ike sone assistance in
clarification of the definitions, and we would also |ike
suggestions and sone information that we could possibly
use for technical guidance in the future to help us and
hel p you to understand what our intent is as far as where
we woul d kick up sonme of these products or whether we
woul d or we would not.

So, thank you. | would just |ike a quick
opportunity to thank those that hel ped organize this
meeting including Ruth Sol onon and Aric Kaiser, and from

our Chief Counsel O fice, Areta Kupchyk, and especially
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to Cathy Eberhart, who has done all the adm nistrative
details in getting this neeting together in a very short
period of time. So, thank you.

Kat hy.

DR. ZOON: Thank you, Martie. Again, ny thanks
to all who put this neeting together and particularly for
t he excell ent presentations that we have heard this
norni ng, so thank you to all the speakers.

We are ahead of schedul e, but perhaps before we
break, there m ght be a few m nutes or an opportunity for
gquestions to clarify any points made by the speakers.

So, if there is anyone who would |like to ask
some of our speakers for clarification of any of the
poi nts they nade, please, this is your opportunity to do
so. We would love to hear fromyou. So, don't be shy.

MR. RUSSO. | am Richard Russo speaking from
AATB Governnmental Affairs. This question is directed to
Aric Kaiser.

Wth regard to your deliberations about what
types of bone products, bone tissue-based products m ght
fit the category of devices, were these deliberations

part of a record that we could |look at to understand the
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type of thinking that you were considering, or is that
type of thinking nmore or less so historical, it really
doesn't have relevance to today's conversati on?

MR. KAISER: It is historical in the sense that
it happened about a year ago, and it would certainly have
sone rel evance because the things that were tal ked about
internally and that we al so got public coments on do
relate to what we are tal ki ng about today.

So, as far as getting sone information,
certainly there is things that were sent in as coments
to us related to that canceled neeting that coul d be
requested, but other than that, there isn't anything
of ficial.

MR. RUSSO. Would it be possible to wite for
the informal coments or notes that you had, just so that
we coul d be better informed?

| think one of underlying difficulties in our
di al ogue today has been the assunption and presunption
and m sinterpretation of what has been proposed by the
agency or thought by the agency, and it would be help for
clarification, | think.

MR. KAI SER: | would say that npbst of the
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comments that we got in relation to the cancel ed neeti ng
are the sane types of comments that have al ready been
submtted to the docket for the proposed regul ation. So,
i f you have got those comrents or want to get to those
comments, it is the same type of information that we had
in response to the nmeeting that wasn't held |ast sumrer.

MR. RUSSO. Thank you.

DR. ZOON: The dockets, you obviously have
access to the dockets to see that. Clearly, that woul d
be somet hing that could be shared.

DR. KITCHEL: | am Scott Kitchel. | am an
ort hopedi ¢ surgeon from Oregon.

| am wondering if there has been a working
definition established for the two terns "honol ogous use"
and "m ni mal mani pul ation,” that we are using as a
starting point or if that is still just a conpletely open
gquestion and that is what you are here for today is to
try to gain sone understanding as to how you are going to
pin those terns down.

DR. ZOON: Right. In Dr. Solonon's
presentation, she presented the definition of honol ogous

and non-honol ogous. Ruth, if you would like to reiterate
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those or if you would like to show those again, we can do
t hat, but again, part of the discussion here today is to
even with making definitions, there is still a gray area,
and | guess part of that is trying to set boundari es.

So, | will ask Ruth maybe just to review that to make
sure everybody is clear on that.

Rut h.

DR. SOLOVMON: As | nentioned in nmy talk, the
definitions that we are using were set up the
establishment registration proposed rule, and those are
the ones that we are still working with, and they include
1271. 3(d) honpol ogous use, which was divided into two
parts, one for structural tissue, which we are tal king
about today, and the other for cells and non-structural
tissue.

So, honol ogous use neans the use of the human
cell or tissue for replacenent or supplenentation and for
structural tissue occurs when the tissue is used for the
same basic function that it fulfills in its native state.

For m ni mal mani pul ati on, again, it was a
two-part definition, but we are particularly focused on

the first of the two parts. So, m niml manipul ati on
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means for structural tissue, processing that does not
alter the original relevant characteristics of the tissue
relating to the tissue's utility for reconstruction,
repair, or replacenent.

| would just like to nention that the definition
of human tissue for transplantation that Dr. Pereira
shared with you, that is, in the final rule, basically,
it is meant to cover these same two ideas.

The definition in the final rule says that human
tissue, it cannot be considered a human tissue if you
change -- here we use the word "alter"” -- but if you
change tissue function or characteristics, in other
words, if you recover, process, store, or distribute a
ti ssue by nethods that change tissue function or
characteristics, then, you are no | onger considered a
human ti ssue.

So, today, we should | ook at how the bone
allografts fit under both the definition in the final
rule of the human tissue and the proposed criteria put
forth in the establishnment registration proposed rule for
when a human cel lul ar and tissue-based product can be

regul ated solely under 361 as a tissue.
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DR. ZOON: Thank you very nuch, Ruth.

Pl ease.

DR. FRANKEL: | am Victor Frankel. | am an
ort hopedi ¢ surgeon in New York and a menber of the board
of the Muscul oskel etal Transpl ant Foundati on.

Has the Orthopedi c Panel had a chance to discuss
these matters, and if so, what concl usions have the
Ort hopedi ¢ Devi ces Panel cone to?

MR. KAI SER: They haven't. That was actually
going to be the neeting from |l ast sunmmer.

DR. ZOON: Pl ease.

MR. BLOCK: My nanme is John Block from Telos. |
have a questi on about what is up on the overhead now with
regard to m nimal mani pul ati on and processi ng.

What is the purpose of the processing? | nean
are we tal king about m croorgani sminactivation, bacteria
or viruses, or preservation, and when is that required or
recomended?

DR. ZOON: Ruth, do you want to comment on that,
pl ease?

DR. SOLOMON: Sure. Processing is not required

or recommended. It is just part of the definition of how
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we woul d view a product as a tissue versus as not a
tissue. In other words, the interimrule, as Dr. Pereira
expl ai ned, and the final rule, both tried to get across
the idea that if you process solely to prevent infectious
di sease, contam nation and cross-contam nation, or to
preserve the tissue, so that it can be utilized, it can
nmeet its function.

| f you do those two things, then, we consider
that m ni mal mani pul ati on and you cone under the
definition of a human tissue under the final rule and of
the 361 product under the proposed approach. 1In other
wor ds, you are processing so as not to change the
rel evant characteristics of the tissue.

As | said, under the interimand final rule,
this was focused on preventing contam nation, preventing
of disease transm ssion, and preserving the tissue.

DR. ZOON: Yes. |If you could take the m ke and
identify yourself, please. You can conme up here if you
wi sh too, whichever is easiest.

MR. BARGANSKI : Si non Barganski [ph] at
Al | osource.

| have a question about the word "l ocation” in
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t he honol ogous use definition. As you know, nost
traditional bone allograft products are used in
recipients in other |ocations from where they are taken
at the time of donation.

| wonder if you could elaborate a little bit on
when you say "location," whether you nean direct,
one-for-one use of a donor tissue in an anal ogous site in
a recipient.

DR. ZOON: Ruth.

DR. SOLOMON: Yes, that is what we had in mnd
in a location where such structural function normally
occurs. \When we are tal king about the spine, our
interpretation -- and we are here today to hear your
interpretation -- our interpretation was that if you took
bone, let's say froma | ong bone, and used it in the disc
space where bone does not normally appear, the disc is
quite a different material than bone, it is a soft
material, and if you used the bone in the disc space for
t he purpose of connecting two vertebrae as in a spinal
fusion, that would not be considered a | ocation where the
structural function of bone normally occurred.

Now, again, we are here to discuss that, but
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that was the initial thinking that went into -- it was
di scussed at the Tissue Reference G oup, and those were
sonme of our initial thoughts. Again, we are here today
to hear your interpretation.

MR. BARGANSKI: May | just have a foll ow up on
t his?

DR. ZOON: Is it a clarification?

MR. BARGANSKI: A clarification. [In using your
exanpl e, then, a device, say, that m ght be regulated in
that particular indication as a Class |Ill device because
of its use, you are making a distinction and saying in
the case of this tissue, because it is being used in a
different | ocation other than what is normally present in
a pathol ogic condition --

DR. SOLOVMON: Right, in the donor.

MR. BARGANSKI: So, that is the distinction you
are making rather than a distinction that you would nmake
how to classify a device, be it a Class I, 11, or III
devi ce.

DR. SOLOMON: Right. That is quite a different
-- what we are tal king about today is, as Aric nentioned,

al ong the spectrum from being solely a tissue regul ated
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under Section 361, where a premarket application would
not be required, that is one end of the spectrum to the
ot her end of the spectrum where you woul d be considered a
nmedi cal device and have to submt an application.

VWhat we are trying to do is find that bright
i ne which nmay not be that obvious as to where we could
di stingui sh between those products that would fall on
this side, toward the tissue side, and those that would
fall toward the device side, and what can we use to draw
that line in the sand, so to speak.

So, that is really what this neeting is about,
not so nuch of once you have determned that it is a
device, whether it is a Class I, Il or Ill, we will not
be tal ki ng about that today.

MR. KAISER: That is actually a second questi on,
the first one being are you a device or are you a tissue,
and then if you are determ ned to be a device, you then
enter a whole other real mof questions of where do you
fall in the regulation of devices, I, Il, or I11I.

QUESTION: | have a question. How do you
classify, for exanple, unbilical vein if you don't have

the possibility to transfer to the unmbilical cord, you

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

know, you are taking a vein froma tissue which appears
only in the pregnancy, and then you transfer into a body,
how woul d you match with the situation here?

DR. ZOON: Can | just say that the focus of this
particul ar workshop is on bone allografts, and we would
be happy to talk about other issues, but | think for
right nowif we could keep the focus on the question on
t he topic.

I f one of the panel nenbers w shes to discuss
this, that is fine.

Pl ease.

MR. STROBEL: Bruce Strobel of the
Muscul oskel etal Transpl ant Foundation. A followup to
Si nron Bar ganski's question.

The nost commonly used tissue in the country by
far, by any tissue bank in the country, is cancell ous
chi ps, and cancel |l ous chips are sort of the standard of
all tissues. Cancellous chips come fromprimarily the
fenmoral head and the condyles, and that is where tissues
are recovered, tissues are processed to product
cancel | ous chi ps.

Cancel | ous chips are not used | would say
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probably 99.-sonet hing percent of the tine, they are not
used in the fenoral head or in the condyles in their
application. They are used many other places throughout
t he body.

So, if you take a strict interpretation of
ti ssues being used for the same basic function that it
fulfills inits native state, in a |ocation where
structural function normally occurs, | would venture to
say that 90 percent, 80 to 90 percent of tissues that are
di stri buted by tissue banks today, and have been for
years, would not qualify as a tissue under that
definition.

Any comrent s?

DR. SOLOVMON: You are taking the nost strict
interpretation. | don't think we neant to be quite that
strict. In other words, when you are taking the
cancel | ous chips, are you not putting theminto a
| ocati on where bone normally sits? |In other words, bone
to bone. It doesn't have to be the sane bone, but bone
froma donor going into a location in the recipient where
bone normally is found is what we had in mnd by that.

MR. STROBEL: Right. But different types of
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bone for different types of function, if you |look at the
fusion referred to earlier, where putting bone where a
disc is, that is the intended purpose. You are not
trying to replace a disc, you are trying to fuse two bony
segnent s.

So, that is the intended purpose, that always
has been the purpose. You are not trying to replace a
disc with a bone. So, in that sense, you have a question
of is that the same function, the same |ocation. You are
not again replacing a disc, you are fusing bone, and that
is the purpose of the bone, and has historically been the
pur pose of bone.

DR. ZOON: If | could just say that we are very
anxi ous during the day to listen to a nunmber of these
di scussions. The purpose of this session was really just
to clarify the best we can, not to make definitions,
because we are really here to listen and hear where the
interpretation in sonme of the |ines should be.

So, just for the sake of noving on. One | ast
question for clarification?

MR. SANDHU: | am Harvi nder Sandhu from New York

at Cornell Medical Center. | wanted to follow up on that
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| ast statenment.

| think it is a very inportant point that he
raises, and I amstill confused with the definition. One
of the common uses for cancell ous bone is not for bone
repair, but for fusion of wists, ankles, knee disorders,
and so on.

Al so, cancell ous bone is often used for cortical
di sruption. So, | amstill not sure on how we are
applying that definition to these applications.

DR. ZOON: Thank you for raising that. | think
part of the discussion today, if people could comment and
continue to give input in that consideration, it would be
very val uabl e.

VWhat | would |like to do, because of the tine
frame, and I know for those of you who would like to get
a cup of coffee, it takes longer than 15 mnutes in this
pl aces. So, | would ask that we break now and then
reconvene at 10:05 for Session I1I.

Thank you very nmuch and we appreciate the input.
I would like to thank the speakers this norning.

Thank you very nmuch.

[ Recess. |
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SESSI ON |
Pr of essi onal Associ ations' Overview of Bone Processing
and Clinical Uses in Othopedic Surgery and Neurosurgery

and Public Di scussi on/ Comment s

Moderator: David W Feigal, Jr., MD., MPH
DR. FEI GAL: Let's start our second session. It
is pretty unusual to have a neeting that is still running

on time at this point in time, and not hopel essly behind.

One announcenent that | have been asked to meke,
as you may now, the Center for Devices and Radi ol ogic
Health regul ate cell phones, and there has been quite a
bit of controversy about that. One of the things we
can't do is tell you not to use them but actually we are
going to tell you not to use them anyway in the
auditorium because it is a little bit distracting.

Let's begin the second session wi thout further
ado. CQur first speaker this nmorning will be Richard
Russo from the Anerican Association of Tissue Banks.

Ameri can Associ ation of Tissue Banks

MR. RUSSO. Thank you.
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| have been asked to speak about current nethods
of bone processing. This does not address issues
specifically of honol ogous use or m nimal mani pul ati on,
but instead was intended to set out the general practices
currently in use by tissue banks in general and
specifically those that are accredited by the Anerican
Associ ati on of Tissue Banks.

So, the purpose of this overviewis to quickly
outline the general technical approaches for the
processi ng of allogeneic bone and then to identify nore
concretely the specific nethodol ogies currently in use by
ti ssue banks accredited by the AATB.

It is not intended to be an exhaustive
item zation of the nethods and technol ogies in use as
that would require nore tinme and sonmewhat of a different
format than we have avail able to us.

Ti ssue banks generally enpl oy a nethod that
utilizes a disinfection and cl eaning process that is
merged with the physical cutting and shapi ng, sizing, and
ot her physical preparations of bone, so we have
essentially two broad lines of activity going on at the

sane tine.
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After the issue is initially cleaned and/ or
debrided with operations, such as high-pressure water
debri denent or manual scraping and cutting, the bone
ti ssue passes through processing steps, such as washi ng,
soaki ng, sonication, rinsing, and/or the pressurized flow
of water and other agents to progressively renpove and
control bioburden and to renove physical conmponents, such
as residual soft tissue, cells, blood, bone marrow, and
l'i pids.

Concurrent with or after this progressive
di si nfection and purging, the physical alteration of the
tissue to shape, size the tissue, or to modify the
surface of the graft is perforned.

Techni ques, such as cutting, saw ng, grinding,
mlling, drilling, lathing, and other simlar activities
are perforned to ready the graft for use as requested
directly or indirectly by the surgeons.

As a parenthetical note, | should add that
typically, tissue banks have specifications to which they
produce these grafts, and they have devel oped themin
response to requests for surgeons.

Sonetines after this primary processing has been
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conpl eted, additional processing, such as conplete or
partial dem neralization is perfornmed to further nodify
and/ or refine the physical characteristics of the tissue.

This type of secondary tissue processing is
perfornmed by over half of the AATB-accredited tissue
banks that process bone tissue, and the specific
techni ques used in this type of processing, as well as
the final specifications for these grafts varies somewhat
anong tissue banks. Inactive excipients are occasionally
al so added by sone tissue banks to inprove the handling
of physical characteristics of these tissues.

These tissue processing activities generally
take place in a controlled environment, such as a clean
room or under a |lam nar flow hood. Tissue banks often
utilize isolation or other techniques adapted from
aseptic processing approaches used in the production of
ot her types of nedical products to the extent that these
techni ques are feasible and useful.

Ti ssue banks may or may not subject these grafts
to termnal sterilization nmethods to achieve sterility.

As can be seen fromthe above comments, it wll

be even nore clear in the following comments, there is a
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spectrum of approaches and basic nethods used in the
processi ng of bone tissue. FDA should be aware that in
sonme cases, individual tissue banks use nore than one
nmet hod.
For example, in the issue of sterility, they can
use termnal sterilization with irradiation or with
et hyl ene oxide or don't performterm nal sterilization.
These practices reflect the custonmer base of the
i ndi vi dual tissue banks, such as surgeons, who may have a
di stinct view on the type of processing that they w sh
enpl oyed on the tissue grafts that they inplant.
Now, to tal k about sone specific nethodol ogies
currently in use. There are at |east six basic
met hodol ogi es currently used to preserve and/ or ready
al l ogenei c bone tissues for clinical or surgical use.
These are freezing, cryopreservation,
| yophilization, air-drying, full dem neralization, and
partial or surface dem neralization. There exists a
variation of techniques and specifications within the
tissue bank community for each one of these basic
met hodol ogi es.

Ti ssue banks use both manual and power tools and
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instrunents to shape or size tissue grafts or to

ot herwi se nodify the surface or another physical
characteristic of the bone tissue. The power tools and
i nstrunents can be hand-held or they can be table- or
bench- mount ed or floor-nounted. These can be drills and
saws and | athes and sim | ar equi pnent.

Soneti nes hand- hel d power tools, essentially
t hose used in orthopedic surgical procedures are fixed
with table or set in a fixture to allow the bone tissue
to be held and mani pul ated by an operator and subject to
an in-place tool.

Hi gh- pressure water systenms or wash systens
rather are often used to debride tissue either as an
alternative or supplenent to other physical processing.
Soni cati on and pressure-wash systens, positive and/or
negative pressure systens are used to clean or treat the
i nternal spaces of bone tissue.

Ti ssue banks use a variety of cleaning, wetting,
and disinfecting fluids to process bone tissues. These
i nclude water, saline, surfactants, alcohols, including
et hanol and grain al cohol, acetone, antibiotics, iodine

preparations, hydrogen peroxide, hydrochloric acid.
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The water utilized can range fromsinple tap
water to treated water including water that is |abel ed
for, or neets the specifications for, water for
i njection. Excipients, such as glycerol, are sonetines
used to modify the physical characteristics of the
tissue.

Many tissue banks utilized nodified or adapted
aseptic approach to processing tissue in which sterile
grafts are produced wi thout the use of term na
sterilization, and termnal sterilization is also w dely
used. For this purpose, tissue banks utilize gamm
irradiation, electron beam and ethylene oxide gas to
performthe termnal sterilization.

| should note that irradiation treatnment is also
sonmetinmes used as a conditioning step prior to processing
to control the bioburden of incom ng bone tissue
especially when no term nal sterilization process is
used.

Ti ssue processing technicians are typically
i sol ated or gowned. This isolation or gowning techni que
is sonetimes as conplete as it is for workers in standard

cl ean room environnments. In other situations, it is nore
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simlar to what is found typically in an operating room
envi ronnent .

The hard surfaces on which bone tissue is placed
during processing are either draped or undraped according
to the cleaning validations and procedures of the
i ndi vidual tissue banks or to the AATB-published norms.

Finally, I can nmention the fact that if we view
processing as a whole, tissue banks use a variety of
di fferent packagi ng systens, and they although directly
ger mane, these include bottling, pouching systens,
single, double and triple, waps and tray systens.

So, that provides you with an overview quickly
to what is being done with bone allografts today by the
ti ssue banks in the United States.

DR. FEI GAL: Qur next presentation will be by
Dr. Laurencin and Dr. Jaffe fromthe American Associ ation
of Orthopaedi c Surgeons.

Anmerican Associ ation of Orthopedi ¢ Surgeons

DR. LAURENCI N: Good norning. This is a
two-part presentation. OQur first part is this norning,
and we will be giving another part this afternoon. This

nmor ni ng, our charge has been to discuss allograft bone
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and orthopedic surgery, and give an overvi ew of uses.

May | have the first slide, please.

This nmorning, we will just be tal ki ng about sone
of the uses in terns of allograft bone in orthopedic
surgery. In the afternoon, we will get into a little bit
nore of the controversial areas in terns of definitions
regardi ng m ni mal mani pul ati on and honol ogous use.

Just in the way of background, | am a practicing
ort hopedi ¢ surgeon mainly focusing in areas of the
shoul der and knee. | am Clinical Professor of Othopedic
Surgery at MCP Hahnemann Medi cal School and Professor of
Chem cal Engi neering at Drexel University.

| have research interests which include bone
regeneration and replacenent. | have had sone experience
with working with the Food and Drug Adm nistration with
the Orthopedic Device Panel, and | amvery privileged to
be able to speak in conjunction with the American Acadeny
of Orthopedi c Surgeons.

When we think of autografts in general, we think
about aut ogenous bone mainly fromiliac crest. It really
is the gold standard by which we conpare other materials.

It has an 80 to 90 percent healing rate. It is
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ost eo-conductive, which neans that it's a scaffold for
regeneration. It is osteoinductive, containing a nunber
of growth factors including bone norphogenetic proteins.

It is osteogenic, containing bone-form ng cells,
and osteointegrative nmeaning it can forma stabl e bond,
and it is bionechanically stable as it has reinforcing
properties, and again, it is the gold standard in terns
of for bone repair.

But, of course, these are |imtations that
aut ografts have, and these are donor site norbidity,
which is pain at the donor site, and this can be actually
quite significant. Infection can also be a problemin
ternms of these donor sites, and it is interesting, over
the |l ast 50 years, that the reported conplication rate of
about 15 to 20 percent really hasn't changed in terns of
pain and infection at the donor site.

There is also a limted supply in terns of
graft. There is only a certain amount of graft that you
can renmoved froma patient, and is especially a problem
in terms of children. Also, there are issues of bone
quality dependi ng upon the patient's prenorbid types of

condi ti ons.
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Al lografts are tissues donated usually from
cadavers. They are stored and processed in npst cases in
ti ssue banks and avail able in several forns.

As a matter of history, the first successful
case of allograft transplantation was in 1878 by Macewen.
Nurmer ous reports in the literature foll owed over the next
20 to 30 years. In 1929, a paper on spinal fusion canme
out by Al bee, and fromthere a nunber of papers have
actually focused on the use of allograft bone in spinal
fusi on.

Shaped bone bl ocks for use in spinal fusion were
reported by Briggs and MIligan in 1944, and there have
been a nunber of papers that have come to the fore since
then with the use of nore shaped devices.

When we describe allografts, we can describe
themin many different ways. One way is by type. W can
tal k about their being massive cortical structural
osteoarticular, they can be cancell ous, or they can be
dem neral i zed.

If we |ook at the uses of these all ograft
devi ces, we think about fracture care, spine, sports

medi ci ne, total joint replacenent, and also tunors. M
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col l eague, Dr. Jaffe, will be giving case presentations
on these areas.

In the areas of fracture care, we have 6.2
mllion fractures in the United States each year, and
approxi mately 500,000 bone grafting procedures are
perfornmed annually.

The majority of these are autografts, but
approxi mately 150,000 of these are allografts, and this
nunmber is actually shifting where the nunbers of
all ografts are actually increasing. The cost per graft
is approximately 5,000, so there is a $2.5 billion health
care cost that is involved.

When we think about the area of the spine,
traditionally, it has had a nunber of applications in
ternms of autograft. Over the years, pre-shaped bone
products have conme to the fore. The pre-shaped bone
products allows precision in design of inplants. It
obvi ates the back table approach in ternms of shaping
inplants in the operating roomtheater, which cuts down
operating roomtinme, and a nunber of studies have
denmonstrated i nproved patient outconme probably because of

t he conbi nati on of the approaches, a conbination of the
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reasons that we have tal ked about above.

In sports nedicine, it has been traditionally
used as part of reconstructive inplants. The bone,
t endon- bone all ograft used for ACL reconstruction is a
paradigm for that. There is a proven record of clinical
efficacy in that area.

There are new generation of inplants that are
comng to the fore as shaped and preprocessed for use in
such areas as interfering screws and other inplants, and

much of these areas are what we are going to be debating

t oday.

| would like to turn the talk over to Kenneth
Jaffe.

DR. JAFFE: Thank you, Cato.

What | would like to do today is to show you a
little bit about ny clinical practice. | am an

ort hopedi c surgeon at the University of Al abama in
Birm ngham M areas of interest are in orthopedic
oncol ogy and adult reconstruction.

So, the use of allografts is one of ny main
tools in nmy armanentarium of devices or structures,

tissue, however you would like to classify that today,

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

and | would like to go through sonme of the cases that |
have done.

Areas that we use bone allograft is in tunor
reconstruction after we renmove a di seased segnent of bone
t hat may have some sort of neoplasm whether it be in
failed total joints, and it is especially useful in
revision of total joints after you see osteolysis in the
bone and there is no bone to really hook up new devi ces.

We use it in traumatic situations, congenital
deformties, and in spine fusions.

This is a defect that we see in the distal fenur
in which you have an osteochondral defect. One of the
ways that we can rebuild that defect is with an
ost eochondral allograft. 1In this situation, what we
woul d want to use is possibly a fresh allograft because
of the preservation of the articular cartilage. This is
the same defect with that osteochondral allograft, and in
this situation, there is not a whole | ot of good
al ternatives.

Gt her areas in total joint reconstruction, if
sonmeone has a congenital abnormality and which we don't

have an acetabul ar socket big enough to put a prosthetic
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device in, and in revision surgery, this is a |ady who
had had four total hip arthroplasties, now her acetabul ar
conmponent is up in her spine. She has no proximl fenur.
This is what | did rebuilding her bone in her
acetabul um here. Here is a proximal fenoral replacenent.

What we do is we can take bone. This is a ferur right

her e. It is not used in its nornmal | ocation, but | have
bolted it to the iliac wing and then put in a acetabul ar
conmponent .

This is her walking with a cane, and she is
quite able to do her activities of her daily |iving.

Ot her areas that we | ook at rebuilding bone is
fromtraumati c defects, whether it be bone loss fromthe
fracture, such as in this situation in which we do not
have enough autograft to rebuild it. It involves the
articular surface. Whether it be another situation in
which it is a smaller injury, just involving the
articular surface, or even in massive bone loss, this
person was riding with his armoutside a wi ndow and hit a
mai | box, this is an exanple of a distal hunoral
osteoarticular allograft, which it did include the whole

joint, and the guy is playing golf again. He probably
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has a little higher handicap than sonme of us here who get
to play nore often.

Ot her areas that | amnore interested in is in
tunor reconstruction. W can use bone allograft to pack
bone defects or even to reconstruct |arge segnents as we
do in trauma situations.

This is a unicaneral cyst in the proximl ferur.
You see on the MRl the cystic changes. Here, we have a
fibular cortical allograft, and this is dem neralized
bone matrix placed in here, as well as another fibul ar
cortical allograft there, and this patient is functioning
quite well.

This is a patient who | saw in fact yesterday,
who had a resection of a distal fenoral osteosarcom, and
this is his osteoarticular allograft at the end of his
femur, and this is himable to bend down and to stand on
t hat | eg.

So, | have been able to salvage his | eg instead
of doing the tinme-honored procedure of an anputation.

This is another patient with chondrosarcoma of
the proximal humerus. This is the resected specinen.

This is the | arge, massive bone allograft. This is
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putting it into place. This is his function post-op.

I n spinal surgery, and which you will hear nore
to day, it is used as a structural support and also to
enhance fusions. This is a person with a |unbar
conpression fracture. You can see the bone in the canal,
t he massive destruction.

This is a fibula strut along with a plate in
there to rebuild the spine, so it enhances the fusion and
it also adds structural support.

So, these are some of the uses that | wanted to
share with you about what we do as the end user of
all ografts and to give you an idea of what we are tal king
about froma clinical setting.

Thank you.

DR. FEI GAL: Thank you very nuch.

Qur next speaker will be Robert Heary fromthe

Ameri can Associ ation of Neurol ogi cal Surgeons.

Anmeri can Associ ati on of Neurol ogi cal Surgeons
Bone Allograft in Neurosurgical Practice

DR. HEARY: Good norning. | would |ike to thank
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t he American Association of Neurol ogical Surgeons for the
opportunity to cone here and speak to this group today.

What they have asked ne to speak about woul d be
t he uses of allograft bone in neurosurgical practice, and
what this basically conmes down to is where we use it in
Spi ne surgery.

A point that | would like to clarify from
listening earlier today is uniformy in spine surgery,
every tinme we use allografts as a neurosurgeon, we are
connecting two pieces of bone, one above to one bel ow,
spanning a place where at |east a single intervertebral
di sc was | ocat ed.

As such, there would never be a point that we
woul d put bone in a place of bone in an isol ated fashi on.
It will always be spanning a notion segnment with the goa
of that to be trying to obtain a fusion

| would Iike to touch on sonme of the uses and
i nportance of allograft bone, as well as the safety and
some concl usions that can be drawn.

It is estimated that there are currently over a
quarter of a mllion spinal surgical procedures perforned

yearly in the United States where allograft bone is
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utilized. In addition, there are greater than 200
peer-reviewed articles specifically describing the use of
al l ograft bone in spine surgery over the past three
decades.

We use allograft bone as a general rule to
provi de structural support. |In addition, this can be

augnenting or replacing autograft bone. Autograft bone

has previously been nmentioned. It typically is bone
taken fromthe iliac crest although it can be taken from
the | ower portion of the leg in the fibula as well, but

oftentinmes there is a limtation in the anmount of

aut ograft bone that you can take fromthe patient
thensel f, as well as whenever you take autograft bone it
requires a separate incision being made in the patient
with the attendant norbidity that can occur as a result
of a second operation on the sane patient.

The different types of bone we use are either
cortical bone or cancellous bone. The cortical bone
advantages are that it is rigid and provides i medi ate
structural support when placed into the spine.

I n addition, cancell ous bone can be utilized,

which allows for a trellis or lattice-like network that
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will be allow ng bone to grow through this area, and that
may be used either anteriorly or, nore often,
posteriorly.

Al l ograft bone incorporates by a total of five
stages. These are the sane five stages that autograft
bone needs to go through when a fusion is to occur.
Typically, inflammtion will occur within the first 14
days after the fusion procedure has been perfornmed, which
is foll owed by a vascul ari zati on stage somewhere around
14 to 21 days this occurs.

Ost eoi nducti on and osteoconducti on occur, and
these are at variable rates. Autograft bone tends to go
t hrough those stages a little nore rapidly than allograft
bone, however, the same identical stages are necessary to
occur in order for a fusion to occur, and finally
renodel i ng occurs.

The point of this is basically, although the two
types of bone come fromdifferent sources, the identica
process is necessary in order for a long-term bony fusion
to be able to occur.

Surgery can be done either fromthe front or

fromthe back, and for the purposes of this study, the
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maj ority of allograft procedures are done anteriorly.

The purposes of using the allograft bone when
anterior surgery is one is typically to maintain height
after renoval of either disc material, possibly tunor
tissue or infectious tissue, sone tissue is renoved from
the front of the vertebral columm, and there is a need to
restore and preserve height, and that is acconplished
with the allograft bone.

In addition to this imedi ate restoration of
hei ght and mai ntai ning of anterior support, there is a
need for a ventral incorporation or fusion to occur.

Posteriorly, there is occasional uses for a
structural support although that is | ess comopn than the
use of it anteriorly, as well as to augnment fusion
processes using it posteriorly.

When we need structural support in spine
surgery, typically, it is with anterior processes needi ng
one of the vertebra needs to be replaced or a disc
bet ween vertebra needs to be repl aced.

The choices we have of what we can put in the
space to maintain the structural support would either be

autograft bone comng fromeither the patient's iliac
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crest or their own fibula, uncomonly done in the fibula,
commonly done in the iliac crest, allograft bone
avail able fromthe tissue bank, or netal instrunentation,
whi ch may be made of either steel or titanium

An i nportant concept to renember with spinal
fusion surgery done in the neurosurgical and orthopedic
practices involving allograft is that the |ong-term
result requires that a stable bony arthrodesis or fusion
occur .

| nstrunment ati on, any of the nmetal products, be
it cages, be it screws, hooks, rods, or any of those
things, will eventually weaken with tine. A bony fusion
will strengthen with time, and that poses a very nmarked
di sparity between those two that devices, such as netal
rods, eventually |oosen up with tine. It is a bony
fusion that solidifies and takes the pressure away from
the metal inplants.

No instrumentation is able to take the place of
a solid bony fusion or to obtain a successful result.

When the purpose of doing a spinal fusion of
spinal surgery is to obtain a solid fusion, what we are

interested in getting happened woul d be the bone, the
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al l ograft bone that we placed to fuse with the adjacent
bone above and below it.

This will allow for long-term spinal stability
to occur, it will allow for decreasing of the anpunt of
pain, as well as a decreasing the amount of deformty or
the potential for deformty if a stable fusion can be
achieved, and it also can prevent potential catastrophic
neur ol ogi ¢ dem se.

| think sonme of the tissue bank data has al ready
been expressed but needless to say, there is a very
exhaustive anmount of work done prior to any all ograft
ti ssue being available to the neurosurgeon for
i mplantation in the spine.

Fresh frozen or freeze-dried bone grafts are
utilized in spinal surgery anong neurosurgical practice.
Tonford in 1995 wote an article in the Journal of Bone
and Joint Surgery showi ng that basically unprocessed bone
has a very, very minimal risk of disease transm ssion,
and basically processed bone, which is typically utilized
in a neurosurgical practice, has essentially no risk of
di sease transm ssion with the current strict guidelines

for harvesting of bone.
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| am going to present a couple quick studies
t hat were nenti oned showi ng the safety and/or efficacy of
al l ograft bone. Gogen, in 1999, showed the use of
all ograft bone in scoliosis surgery and denonstrated this
bone anobng 87 adol escent patients to be safe, reliable,
an effective option, and found conparable results and
clinical outconmes when conpared to autograft bone.

Young and Rosenwasser utilized fibula allograft
bone and found that there was | ess postoperative pain
than what is utilized when autograft bone is enpl oyed.

Molinari, in 1999, and his group analyzed the
use of autograft bone in anterior thoracol unbar spine
surgeries. They had 67 patients and got a 98.5 percent
i ncorporation or fusion rate. There were no epi sodes of
graft coll apse, and what they found was that there was no
| oss of structural integrity when they conpared the
i mmedi at e postoperative x-rays to x-rays that occurred at
two and five years afterwards, thereby show ng the
utility of allograft bone for this purpose.

| think this is the nost inportant point right
here with respect to allograft bone. |In addition to

decreasi ng operative tinme, you elimnate the donor site
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nmor bi dity.

| nyself have personally presented information
both at the Joint Spine Section in Neurosurgery, as well
as at the American Associati on of Neurol ogi cal Surgeons,
where a |l arge study was performed of over 200 patients
where what we did was anal yze pain postoperatively and we
spoke to the patients.

| spoke to them for a period of four years
aski ng them about the pain they had from autograft bone
and recorded their answers and found that 92 percent of
peopl e said they had no pain. \When people distinct and
separate fromny practice called the patients seven
nont hs apart fromthe average time when | had call ed
them ny time was a nmean of 12 nonths, the study tine was
a nean of 19 nonths, three separate people calling ny
patients blinded to ne found that 66 percent of people
said they had no pain and 34 percent of people had pain.

This was a high statistically significant
difference and what it showed is that many, many patients
are having pain, about a third of all people, autograft
bone is taken. Oftentines they may not relay that

information to their surgeon for a variety of different
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reasons, however, | think when we are anal yzi ng how nmuch
pai n people are having, we have to | ook at blinded
out conme st udi es.

This informati on has been submtted to the
Journal of Neurosurgery, and | amsure it will be
publ i shed at some point in the near future. The bottom
line of what it et us knowis that nmore people are
having pain than are letting us be aware, and as such, ny
practice has changed as a result of that study to
i ncorporate additional, nore w despread use of allograft
bone whi ch does not cause the patients to have the degree
of postoperative pain.

In addition, infection is possible, cosnetic
deformty, blood |Ioss and structural weakness are all
possi bl e things that can occur whether the bone is taken
fromthe nore common site in the iliac crest or the |ess
common site in the fibula, down at the | ower portion of
the | eg.

I n addition, when you put in allograft bone, you
are better able to evaluate a fusion conpared to when you
use netal inplants, which make eval uati on of fusion

status somewhat difficult.
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As a summary of the use of allograft bone in a
neur osurgi cal spine practice, this has becone the
standard of care in the community. There is a |long
hi story of successful surgeries, and the practice has
been shown to be safe and efficacious for over 50 years,
and ny belief is that the use of allograft bone shoul d
fall under the category of nmedical judgment.

Thank you.

DR. FEI GAL: Next, Dr. Scott Kitchel fromthe
Ort hopedi ¢ Heal t hcare Northwest will make some comrents.

Ot hopedi ¢ Heal t hcare Nort hwest
Human Bone Allograft in Lunmbar Spine Surgery

DR. KITCHEL: Good norning. Indeed, | am Scott
Kitchel. | am an orthopedic spine surgeon fromthe
University of Oregon. | am here at my own expense to try
to represent nmy thoughts about this, and hopefully, also
my patients and sone of ny coll eagues.

| amgoing to try to center on human bone
all ograft in |unmbar spine surgery, however, | nust say
that | am concerned by the topic of the entire neeting
that the spine is sonehow being differentiated, and if

you |l ook at the official posting of the name of this, it
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seens to call into question particularly the use of these
products in the spine, and | think really we need to | ook
at a nore general topic of the use of bone allograft in
all orthopedic applications.

The points that | would like to try to make in
the next few nonents are that spinal bone is really no
different from bone anywhere else. In shorthand, bone is
bone, if you will, what ny perceptions are of what
m ni mal mani pul ati on shoul d be consi dered goi ng by the
definitions that I have seen this norning, what | woul d
consi der honol ogous use, and a reiteration that bone is
really used for grafting or to make bone grow to ot her
bone. Bone isn't used as a disc replacenent or bone
isn't used as a joint replacenment, bone is really put
where you want bone to grow, so it is bone being put in a
position for bone.

| think we mght all benefit if we go back and
think a little bit about bone in the practical terns of
how we are using it for bone grafting. Wth apologies to
t he bone physi ol ogists, really bone for bone grafting has
two purposes, and one of these is structure, which cones

from dense cortical bone or the outer lining of all bone.
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Thi s happens to show the femur. The other is cancell ous
bone or the lining bone inside of that cortical bone,
which really acts, as has been nentioned, as a scaffold
for bone to grow.

Those are the only two real kinds of bone there
are, and if doesn't matter whether that conmes fromthe
femur or the tibia or the spine or the skull or any other
bone in the body. Again, | think it is inmportant to
remenber bone is bone, and it is either cortical or it's
cancel | ous.

We routinely take iliac crest bone autograft and
put that into the spine, and | guess | am confused by
this nmost strictest definition of honol ogous use. To ne,
that would go outside of what is honol ogous use, and |
think that is a m stake. W are taking bone we want to
have new bone grow through. W are putting into a
structural position. It is structural bone, and it is
all ow ng bone to grow. So, to nme that should be
honol ogous.

It is every bit the same as when we use
allograft femur to replace a tunor in the |unbar spine.

This time we were taking the part of the bone that indeed
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represents the structure. W are putting it where we
need structure to get bone to grow from bone to bone.
Even though it's a fenur, it is still bone and you are
getting one bone to grow to another. So, to ne, that
represents honol ogous use.

The definition that | was shown this norning
when | asked that question is that it has to provide the
same basic function. Indeed, in all instances, the sane
basic function is the support, so that bone can grow
solidly together.

This is a picture of a piece of allograft bone
froma fenur, again with ny apol ogies to the bone
physi ol ogi sts, this is what bone | ooks like when it is
dead, and even autograft bone, once it has been
harvested, is essentially dead, the osteocytes die, but
it's a stroma of connective tissue with cells in it that
are originally the osteocytes and osteobl asts.

The reason that | put this up is that again this
is a piece of allograft. This is a piece of harvested
autograft, and | would defy anyone in the audience to be
able to tell ne, if I hadn't told you, which one is

al l ograft and which one is autograft.
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Aut ograft is just as dead as allograft by the
time we put it into the body. So, to begin to try to
differentiate between allograft and autograft, as it is
used particularly in the lunbar spine for either
structural support or a lattice for bone to grow through,
I think is an artificial definition, and the one that we
probably need to try to get away froma little bit.

Switching topics a big to m nimal manipul ati on,
this is a drawing froma surgeon by the nane of Vich in
1985, and this was where threaded cortical bone dowels
cane from This is a drawing of a bone dowel that he
harvested off the iliac crest.

He then, with his own tap and dies set, cut
these threads manually in the operating room estimated
that it took him about 30 to 45 m nutes, and through that
felt that he was gaining nuch better pullout strength and
better nmechani cal properties of the bone by how he was
mani pul ating it in the operating room

Well, that 30 m nutes cost us increased tine,
the wound is open, so there is an increased risk of
infection, and certainly this technique is |ess precise

t han were avail able for today, but even considering al
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of those things, and again going back to the definition
of m nimal mani pul ati on, or of manipulation, | don't
think it alters the original relevant characteristics of
t hat bone, and that was that definition that we were
shown.

Can we do better than that? Sure, we do better
than that all the time now This is clean room
processi ng of allograft bone. The bone is processed in a
hypersterile condition. The nost nodern possible sets
are used with taps and dies to cut it very precisely.

You wind up with this, which is a threaded
fenmoral cortical bone dowel, certainly a nore precise and
alittle bit nore el egant inplant than what Dr. Vich was
cutting on his own, but I would say that it's not
significantly different. Again, | don't think even when
this is done comercially that this in any way alters the
original relevant characteristics of the tissue.

Still, it is there to provide structural
support. Bone is bone. This happens to be a fenmur going
into the spine, but as a spine surgeon, that to me neets
the definition of honologous use. | amputting a piece

of structural bone where | need structure to occur.
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This is just another | ook at the spine. If we
| ook at the spine, the bone that we used is al nost al ways
to try to make these vertebral bodies grow together, and
I won't bel abor that because several other people have
said that this nmorning, but we tend to use structural
pi eces in these interbody positions, between the
vertebral bodies. W tend to use cancellous pieces nore
posterolaterally with an attenpt to try to get bone to
grow through that lattice.

But again, whether we are using allograft or
autograft, and whether it's iliac crest or fibula or
femur, whether it has been machined or not machine, to
me, those are all honol ogous uses because they all have
t he same basic function, and that is to fulfill the goal
of getting bone to grow solidly to bone. |In sone area,
structure is also needed, hence, the use of cortical
pi eces. In other areas, all you need is that lattice for
bone to grow, and that is when cancellous is used.

Fusi on can certainly occur in human bei ngs
wi t hout putting any bone into that area. W see
spont aneous fusions in various degenerative conditions at

all tinmes, so it isn't even necessary sonetines to add
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bone or it may occur naturally w thout any grafting at
all.

This is the insertion of one of the bone dowels
that was earlier portrayed. Clearly, this cut piece and
machi ne piece of fermur providing structural support has
been one of the index pieces allograft that has led to
the interest on the FDA's part and whether or not this
shoul d be regul at ed.

But again, | would say that this is a piece of
bone that is providing the structure. Often, this inner
table will be packed with cancell ous bone to provide that
lattice, but in my definition, this is clearly honol ogous
use because | am putting human bone into a human. | am
putting structural bone into a spot where | want
structure, and I am putting cancell ous bone into the spot
where | want it to grow, and at |east by my definition,
have not functionally altered or clinically altered the
significance of that bone by placing threads on it. |
have nmerely inproved the chances that it won't displace
and have a conplication.

This is what the bone dowels indeed | ook |ike

radi ographically when they are in place, and as the
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fusion begin to occur.

This is a schematic picture, again, that bone
dowel in place in that interbody position. Again,
woul d like to stress not replacing the disc. Bone is not
a disc replacenent. Bone is there to provide structural
support and a lattice to allow bone to grow solidly to
ot her bone and create a solid piece of bone.

This is just an exanple again to show that bone
can bridge without any inplant. That is radiographic
contrast agent in the disc space, but what is being
outlined there is a bridging osteophyte, and that is a
natural process and part of the degenerative cascade, and
not reliant upon us putting bone into that inner space at
all tines.

So, the points again that | would like to | eave
you with is that spinal bone is not any different than
any other bone. There really are only two types of bone
- cortical and cancellous. Those occur in the spine,

t hose occur in the femur, those occur in the skull, those
occur in the radius and the ul na.

To me, mniml manipulation allows that | change

t hat bone, whether | do that freehand in the operating
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roomor it is given to ne in a nore precise manner, but
agai n, going back to that original definition that | have
shown, | don't think that that manipulation alters the
original relevant characteristics of that bone, which to
nme are structural support and allow ng bone to grow

t hrough it.

Honmol ogous use, again, there is only two basic
uses of bone in the spine. It is either structure or
all ow bone to grow through it. So, to me, any human bone
being put into a position in the spine is by definition
honmol ogous use, because | am using either structural
cortical bone or I amusing cancell ous bone to provide
that lattice, and those will all grow together and allow
a solid arthrodesis.

Just as a last point, again, bone is used for
grafting and to make bone grow. It is not used as a disc
repl acement.

In conclusion, | would just urge that, as nuch
as possi ble, the FDA consider this in the care of our
patients. | knowthis is a very difficult and
controversial topic, but I amconcerned that there is

going to be increased regulation which is going to |ead
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to nore difficulty in obtaining these and ultimtely not
be in the best interests of ny patients, both by
decreasing the availability of these products and by

i ncreasing their cost.

Thank you.

DR. FEI GAL: The final speaker is this session
is JimBenson from AdvaMed. For those of you that
haven't paid attention, formerly known as H MA, and Jim
once upon a tinme was one of my predecessors, so brings a
l ong view to some of these issues.

Jim

AdvaMed

MR. BENSON: Thank you.

As Dr. Feigal said, | amJimBenson. | am
Executive Vice President for AdvaMed. | have trouble
saying that, | haven't gotten used to it yet. We were

formerly known as HI MA, and are the |argest nedical
t echnol ogy association in the world.

| am here today because a nunber of AdvaMed
menbers process human bone allograft and provide it to
the clinical comunity. For many years, human bone

al l ograft has provided significant clinical benefit to
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t housands of patients for a variety of disease states.

The of allograft bone in clinical practice is
wel | established and has evol ved over tinme through
surgeon use, and to many, innovative and useful forns.
AdvaMed advocates innovation for patient care through
devel opnent of new nedical technol ogi es and products,
however, we recogni ze that the regul ati on of these
products is a challenging matter for the agency.

This morning I will present one possible
mechani sm for regul ating these products. FDA has
established regul ations to address tissue products
i ncludi ng human al |l ograft bone under the authority of
Section 361 of the Public Health Service Act and under
appl i cabl e sections of the FD&C Act, as anended.

AdvaMed supports the regulation of human bone
al l ograft as either transplanted human tissue or nedical
devices. Plainly, it is in the interests of FDA,

i ndustry, the health care delivery system and nost
inportantly, patients, for these regulations to be
adm nistered in a fair manner to achi eve safe and
effective products.

We believe that FDA nust take great care when
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nore than one center is involved with regul ating human
tissues or materials derived fromsuch tissues to ensure
t hat desi gnated neans of regulatory control for each
product is, in fact, enforce. Only by doing so can the
public health be protected and a | evel playing field
anong conpani es be creat ed.

Qur menbers report to us that despite efforts by
t he agency and the conbination product |aw and regul ation
-- which I think I actually signed, didn't I, | don't
know whet her that was a good thing or not --
jurisdictional questions still abound regardi ng which FDA
conponent has the |ead for regulating human tissue and
its derivative products.

We commend the agency's efforts to address this
probl em t hrough the creation of cross-functional groups,
such as the Tissue Reference Group, however, we have a
f ew suggestions for strengthening the effectiveness of
t hat group.

Specifically, we suggest inprovenents in the
operation of the TRG We encourage a nore transparent
and open process in its activities, including use of

noti ce and coment rul emaking. Also, there is a need to
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ensure that product-specific agency decision-making is
nmore open to public participation when it involves
creating precedent for a product type.

This is particular inportant with the TRG
because the group nmakes recommendati ons on i ndivi dual
products that may be binding for an entire product class.
Public nmeetings should be held prior to making binding
deci sions that affect a class of products.

Additionally, the good tissue practices
regul ati on needs to be inplenented as soon as possi bl e.
The proposed regulation is encouraging and will be
hel pful to the tissue banking and processing industry.

When finalized, the proposed regul ation wll
hel p to reduce confusion over the regulatory requirenents
necessary for conpanies working in this industry.

AdvaMed is appreciative of the effort that nust
take place to establish this regulation, but it is
urgently needed now. We believe that finalizing this reg
is critical before FDA proposes additional tissue-related
regul ati ons because of the agency's tendency to revisit
each outstandi ng proposed regulation in |ight of the

newest proposal.
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| n other words, proposed regul ati ons becone a
movi ng target that are unlike to be resolved as final
until the target stands relatively still. NMoreover,
st andards, such as the tissue engineering nmedical
product, or TEMP, standards devel oped by ASTMwi || be
hel pful in providing continuing guidance for the
i ndustry.

Cenerally it appears that a regulatory framework
for consistent, appropriate, and equitable regul ati ons of
human bone allograft either exists or is in preparation,
but there is an urgent need for these regulatory el enents
to be conpleted and appropriately applied.

There is a need for a better and nore
enconpassing definition of human bone allograft products
to ensure that the TRG and regul ated conpani es can nore
efficiently and predictably proceed in the future.

We recomrend that honol ogous use and mnimally
mani pul ated criteria for determ ning whether a human
cellular and tissue-based product is subject to
regul ation as a nmedical device or as a tissue be
el i m nat ed.

These agency proposed definitions fail to
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reflect the current FDA approach to regul ati ng nost

ti ssue-based products as tissue. For exanple, the
definition of honol ogous tissue states that such tissue
fulfills inits native state, in a |ocation where such
structural function normally occurs.

This |l anguage is confusing. It appears to state
that in order for a product to be regulated as tissue, it
must be used in the same location fromwhich it was
renmoved and for the sanme purpose the tissue originally
ful fill ed.

The definition of m niml manipulation is
i nprecise, making it very difficult to draw a nmeani ngf ul
di stinction between tissue-based products that are
m ni mal |y mani pul ated and those that are nore mani pul ated
or nore mnimally manipul at ed.

Mor eover, the result of manipul ati on should be
nore inportant than the fact of manipul ation.
Specifically, the shaping of bone, for exanple, into
screws, wedges, pins, or dowels has not changed the
character or identify of the bone, and should be seen as
mani pul ati on of tissue that remains tissue, and should be

regarded as such
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I n other words, tissue-based products | abel ed
"promoted for tissue replacenent, construction,
restoration of function" should be regul ated under 21 CFR
1270 as hunman tissues. However, if false or m sleading
claims are made by the processor regarding the
performance of tissue, then, the agency should enforce
t he Act agai nst such persons or product.

In contrast, AdvaMed believes that tissue |oses
its identity when it is conmbined with a non-tissue
conponent, such as conbi nati on products. For exanpl e,
when bone is demi neralized and conmbined with a device,
col | agen, for exanple, or a drug, then, it should fall
outside of the tissue regul atory category.

From this, AdvaMed contends that FDA should
consi der deleting the honol ogous use and mninmally
mani pul ated concepts fromthe tissue definition and
replacing themwi th a definition that reflects the
current tissue versus device definitions.

By so doing, the agency will provide enough
breadth to fairly capture the products of the future and
ensure the safety and effectiveness of current products

and those still developing in innovators' m nds.
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If FDA is wedded to its proposed definition of
ti ssue-based products, we strongly urge that the agency
fully explore the nmeaning of its approach and include in
the definition a range of exanples that will clarify the
scope of the term

This is inportant to ensure certainty and not
create regul atory del ays and deny physicians excell ent
and needed products and ultimately hurt patients.

AdvaMed requests the agency to return to the
primary goal as stated in the proposed registration rule
- inprove protection of the public health w thout the
i mposition of unnecessary restrictions on research,
devel opnent, or the availability of new products.

AdvaMed recogni zes that the regulation of tissue
products is a conplex issue. Although |I have reconmmended
one possi bl e approach, AdvaMed woul d be happy to explore
al ternative approaches with the agency in a cooperative
manner. | appreciate the opportunity to present our
views to this forum

Thank you.

DR. FEIGAL: | wonder if the panel could join

us. The structure of the remni nder of the session, and
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the only thing standi ng between you and lunch, is
opportunity to have a little questions and answers from
the panel, and if time permts, we wll take sone from
t he audi ence, as well .

Actual ly, | thought for a nonent there Jimwas
going to propose that if you could say nore than
m nimal |y mani pul ated for honol ogous use 10 tinmes real
fast, that you could have your product approved or
exempted, but we will work on she sells seashells by the
seashore next.

Questions fromthe FDA Panel

Let me start with a question while people are
getting settled, and let me direct this at Richard Russo
for starters, but anyone can tackle this.

Much of the focus of sonme of the comments have
related to the possibility of transmtting infectious
ri sk, and indeed that is an inportant part of the
approach to tissue-based products, but another inportant
part of FDA's role in consumer protection is to assure
t hat products are manufactured with integrity and
consi stency.

So, if there is a product that is going to be
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used in a setting, and you want to know sonet hi ng about
its tensile strength or tine-to-failure, many of those
types of things, nost of which for devices is determ ned
at the bench, it is not determned in clinical uses,
there is a lot of attention to how do manufacturing

nmet hods af fect product performance, and how do the tissue
banks neet the chall enge of knowi ng when they -- you
know, you nmentioned that there is nmany washes,

debri denents, different kinds of things that are done as
you work with tissues -- how do you know, for exanple, if
you choose to freeze sonething as opposed to anot her

met hod of storage, how you have affected the perfornmance
of that product, the kinds of things that we would
typically expect to see in an application for a product
whi ch says this is going to go, you know, your exanples
this morning have been largely in the spine to provide
structural integrity for the spine, how do all of the

ti ssue banks know what best practices are and if they
have changed a practice, that it won't sonehow affect the
strength of the product or some other product
characteristic?

MR. RUSSO. Thank you. | think that there are a
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couple of points to be nmade. First of all, the tissue
banks that are accredited are to be validating the
procedures. Now, that does not get submtted to AATB in
the sense of an application simlar to what woul d be
submtted to the agency, but during the accreditation
procedures, during the accreditation visits, the

i nvestigators review the validations that these people
are performng, and they don't do it fromthe perspective
of again |looking at a | abel claimper se, but they I ook
at the process.

So, validation is one of the basic nethods. |
t hi nk that another issue that you raised, though, that is
implicit, needs to be made here.

The agency i s proposing today sonething about
some definitions. |t beconmes nmuch nore difficult to | ook
at those definitions wthout the concept of | abel
controls for Section 361 tissues because the only | abel
controls that you really have at the nmonent are for
"Section 351" tissues. That is what the whol e debate is
about .

So, we need to set into place the concepts that

we woul d have for | abel controls for Section 361 tissues
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to make sure that they are adequate, because we have an
unusual situation with allograft bone tissue, if | could
just finish the comment here.

Synt heti c devi ces were devel oped because of the
shortage of allograft bone tissue. Bone tissue that was
avai | abl e was suspected to be unsafe for disease
transm ssion primarily, and also was not viewed to
performeffectively and may not be avail abl e.

So, many people spent a |lot of time and effort
to devel op synthetic devices to approxi mate bone tissue.
As bone tissue processing has inproved and all ograft
ti ssue banking has become much nore successful, and
ti ssues nuch nore wi dely avail able, we are taking the
sanme concepts to look at tissue that we were | ooking at
the devices that were intended to replace tissue, and we
are saying, well, let's ook at themall the sane way,
and it is kind of a circular argunent.

I f you start |ooking at a natural tissue
transplant, and do not have enough of it, and you try to
approximate it with a synthetic device, one understands
the regul ation of that.

What happens when you now have a tissue
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avail abl e, do you regulate it |like you did the device?
It is not really the sanme issue, but sone of the sane
i ssues are invol ved.

DR. FEI GAL: Thanks for the conmment.

Are there some questions? Kathy.

DR. ZOON: | have a comment and then a question.
One, | want to thank the presenters this norning. Your
presentations certainly were very hel pful in
under st andi ng how the community, one, uses these
products, and then some of the inpact by the tissue banks
and their control procedures, and Jimrepresenting a
number of the constituents who are manufacturing these.

Utimately, the goal of this regulation in terns
of FDA's controls here was to provide a risk-based
strategy for a variety of different tissues going from
very sinple to very conpl ex.

One of the issues, and clearly getting right
down to the nitty-gritty, is the issue with bone dowel s,
because there you are right at the cusp of two
t echnol ogi es nmerging, and as | view many of the
presentations this norning, as physicians and surgeons,

you want reliable material.
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Your underlying assunption is the material that
you are using is reliable. 1 think that is inportant
because if you have defective material or material that
didn't neet a certain set of standards, it would present
probl ens for you and your patients as you were to use
these materials.

The question is what are the appropriate
st andards, then, and expectations for those materials.
Clearly, the inpact of those I think, and what are those
standards, are really the focus of this discussion.

| would actually be interested in the views of
the panelists. |If there weren't devices, if there
weren't tissues, and we were just focusing on bone
dowel s, just focus, what are the inportant paraneters,
the inmportant points that you would see in your community
that would be inportant to you to ensure maxi mum success
for your particular outcone, which would be patient
health and safety.

DR. KITCHEL: | think to limt the discussion to
bone dowels, the things that | would be interested in
woul d, of course, be disease transm ssion, which you

didn't really specifically nmention, but I would want to
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know both the estimated and the actual risk of any sort
of bl oodborne infection or other disease transm ssion.

The second thing | would want to know woul d be
sonet hi ng about the bionmechanical characteristics of that
bone dowel itself, and |I believe you are aware, but the
bone dowels that we are putting in the spine are tested
to the sane ASTM standards as the metallic inplants that
we put into the spine, and actually, their
characteristics are known, their fatigue strength, their
ultimate load to failure, and a good deal about their
ability to stabilize the spine as conpared to other
i mpl ant s.

So, that information is out there and has been
done i ndependent of the conpanies that are providing them
to us. It has been done in research |abs that are
recogni zed.

| would also like to know sonet hi ng about the
i mmunol ogy of that bone as it is put into place, whether
I shoul d be expecting that there is going to be sone sort
of large immunologic or graft versus host response, and
if so, then, what | mght do or how | m ght better match

that to the patient, so that | could have a better
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sel ecti on.

DR. HEARY: | think another point that m ght be
worth making in addition to what Scott has said is that
on our patients, what we are trying to do is prevent a
difficult bad situation where something needs to be done,
and | think we need to | ook at what the relative
al ternatives are.

| think that although it is inmportant to
specifically evaluate the allograft for itself, it is
al so inmportant to recognize that the alternatives
typically today include either netal, which will weaken
with time, or autograft, which has sone real nmorbidity to
obtaining it, and with that thought in mnd, | think it
is nore hel pful to evaluate sone of the regul ations or
| ack of regulations with respect to allograft bone.

MR. RUSSO. Fromthe tissue banking or AATB's
perspective, | nust say that when threaded bone dowels
first becane avail able, there was sonme concern | think
anong surgeons that possibly these cortical pieces of
bone in the normal renodeling process m ght coll apse and
that there would be a | oss of height, and that that would

be a danger to the patient.
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What has transpired or what we have ki nd of
t hought about this, but haven't done anything about this,
is that we now have tens of thousands of cases, and no
real reports of this. To nmy know edge, none of the
ti ssue banks that are participating in this have had
conpl ai nts about the coll apse of the bone dowel and the
| oss of height, and | believe that the surgeons have said
that that is an inportant criteria for evaluating an
i npl ant .

So, in this particular case, we arrive at a
situation in practice where the theoretical concerns
haven't been borne out. So, just possibly, maybe now is
the time to take a careful | ook at what we are about to
do because we are not pressed on a clinical basis.

DR. FEIGAL: Dr. Wtten

DR. WTTEN: First, | just want to nmake a m nor
comment s because there has been such a question about
spine in the title of the neeting, and that's just that
we recognize that it is not just orthopedic surgeons that
do spine reconstruction and repair. So, we thought we
woul d make sure it clearly included neurosurgeons. |

t hought it may be hel pful just to provide that
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clarification.

My question is no one has commented on the use
of dem neralized bone matrix in their practice, and |
woul d be interested in hearing fromthe clinicians about
that, how they use it, for what, what they mx it wth,
if they mx it with any autol ogous material fromthe
patient, for exanple, and then a foll owon question,
simlar to Dr. Zoon's question, which is what type of
product characterization do they think would be inportant
for dem neralized bone matri x.

DR. JAFFE: | use a significant anount of
dem neralized bone matrix in nmy practice in two areas.
One is to pack defects, and | use it also in conjunction
with allograft bone or with autograft bone as sort of a
hambur ger hel per sonetines to expand the area.

The interesting aspects of dem neralized bone
matrix is its osteoinductive properties, and there are
some commercial entities that are now commenting on their
product has nore of an osteoinductive characteristics
t han anot her commercially avail abl e product, and these
sorts of questions and how t hey are nmaking these

comments, | do believe need to be addressed.
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Because dem neralized bone matrix is
osteo-inductive to other areas that we are using it inis
to enhance fracture fixation or osteosynthesis in using
it in the sane way that we may use autograft bone, as
well, and we are doing that for the sane reasons that the
spi ne people said with the pain, et cetera, fromtaking
aut ogenous grafts.

So, it is a big portion of my practice of using
that type of bone.

DR. FEI GAL: Wbuld anyone else like to coment ?

DR. LAURENCIN: | will be giving these comrents
this afternoon in ny talk, but | think that just to sort
of pre-reiterate what will be saying, there is a problem
I think in ternms of dem neralized bone and other
al l ograft bone materials in the neasurenment of biol ogical
potency, not only fromthe standpoint that different
conpani es make different clains about the biological
potency, but there are no standardizations in even sonme
instances in ternms of how biological potency is actually
measur ed.

One of ny slides fromthis afternoon says that

if you are going to buy a tanning lotion that will have
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an SPF rating on it, but you can buy allograft bone and
not really be sure what the potency of that material is,
and when you | ook at what is up for grabs in each
situation, you wonder why that doesn't exist.

MS. WELLS: We have sone of the representatives
of some of the associations here, and | don't know
whether it will be part of the coments this afternoon,
but I was wondering if we could focus a little bit on one
of the questions that we asked for this neeting. Again
if it is part of the presentations for this afternoon,

t hen, fine.

We asked about industry standards, and it
rel ates to another question that was just raised, just to
get your opinion on what you think is the adequacy of
what is available for bone allograft, and if you have any
reflections on what you think could or should be
devel oped in the future.

DR. LAURENCI N: | think, nunmber one, | think
t hat one issue is | guess there are no industryw de
standards right now. There are standards that the
Anmerican Associ ation of Tissue Banks has, and many

entities follow that, but in terns of standardi zed
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i ndustryw de standards, they are not there. | think that
is a major issue.

| think it is also going to be a nmjor issue,
and | think it is good that the FDA is |l ooking at this
situation right now, because | think over the next four
to five years, as we see nore processi ng nethods conme to
the fore, nore for-profit conpanies conme to the fore in
terms of tissue banks, there will be a nunber of
different proprietary methods that will be com ng to the
fore for processing tissue that may not be avail able
wi dely for other banks to use even.

So, | think there may be sonme difficulties in
terms of that. So, | think there is a real gap in terns
of devel opnent of industryw de standards that all banks
w |l use.

DR. JAFFE: One of ny concerns with the bone
dowels is that these dowels are taken fromusually the
femur and patients age with osteoporosis being a mjor
factor, can these tensile strengths be changed during the
agi ng process, and do we have guidelines out there saying
that the bone that is used to make these dowels shoul d be

under a certain age group, are there x-rays of these
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bones taken, or any ways to neasure the densities before
you are making these dowel s.

That is one of the questions of an end user that
I would like addressed fromthe industry that is
processi ng these.

MR. BENSON: | think the ASTM standard | guess
is in practice, and | don't know the extent to which that
answers sonme of the questions. Well, you raised an
excellent one, | think, in terns of bio -- | forget the
termyou used, not conpatibility.

The thought | have is that maybe as a foll ow up
to this session, or I amnot sure what the right forum
is, if there could be a neeting of the m nds of
representatives of industry, of the profession, the
clinical profession that is, with the agency and any
other entities that are appropriate, to zero in on sone
of these probl ens.

In nmy opinion, the use of standards in the
future is going to beconme nuch nore inportant in this
country. There are several legislative and regul atory
reasons for that, which | won't go into.

So, | think that that can happen in a nuch nore

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

efficient and effective way of we kind of bring people
together to address it. | think | can speak for our

i ndustry at least in saying that we would be delighted to
participate in such a process.

MR. RUSSO. From an AATB perspective, | think it
is inmportant to renmenber where we are coming from Maybe
five to 10 years ago, specifically, the big concern, and
up until very recently, the big concern has been disease
transm ssi on.

So, the standards that have been devel oped
wi dely throughout the tissue banking community have been
ai med at safety, and safety specifically in light of
di sease transm ssion. They did not incorporate the
concepts that m ght be used in nedical devices, such as a
failure of an inplant, that m ght be considered a safety
I ssue.

So, fromthat perspective, we have m ni num
standards. From the perspective of performance -- and |
hesitate to use the word "efficacy"” because that is a 351
word -- fromthe perspective of performance, those
st andards haven't been developed. Wth the |ack of

| abeling controls for 361 tissues and, as has been
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menti oned, the devel opnent of proprietary grafts for
proprietary processing, this is an area for the agency to
address.

| will see that all the tissue banks start off
with a nature-given or God-given raw material. The
processi ng counts, it really nakes a big difference. So
this is going to be a continued vexing issue for people
who try to use standards, and nmaybe sone of the ways that
FDA has used standards and naybe parts of 600 previously,
but maybe if we ook at it fromthe | SO perspective or
ot her ways, that m ght work.

DR. FEIGAL: In the spirit of continuing to run
this meeting on time, | would like to thank all of the
speakers for staying within their tinme allotments this
norning. | look forward to the coments this afternoon.

We wi |l break now for lunch and reconvene at
12:20. Thanks very nuch.

[ Wher eupon, at 11:22 a.m, the proceedi ngs were

recessed, to be resuned at 12:20 p.m|]
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AFTERNOON PROCEEDI NGS
[2:20 p. m ]
SESSI ON |11
Publ i ¢ Di scussi on/ Comrent s
Moderator: Celia Wtten, Ph.D., MD., CDRH

DR. WTTEN: | think we will get started. |In
this nmorning's session, we had an introduction to the
proposed approach and sone historical background regard
regul ati on of human cells and tissues follow by a
presentation from professional groups on bone processing
and clinical uses of these kind of tissues.

This afternoon's sessions are going to be
focused on asking for your views on these products in
particular as related to the five questions that we put
out in the announcenent for this panel neeting.

Qur first speaker today is actually a duo, Dr.
Laurencin and Dr. Jaffe will be speaking fromthe
Ameri can Associ ation of Othopedi c Surgeons, so | am
going to turn it over to them

Anmerican Associ ation of Orthopedi ¢ Surgeons
Bone Allograft in Miuscul oskel etal Repair

DR. JAFFE: Thank you. What we would like to do
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today is to address the five questions that were asked to
us as orthopedi c surgeons and to get our views as to what
we think of m niml manipul ation, honol ogous use, and

ot her standards, risks, et cetera, and Dr. Cato and |

will address this. These are our views, as well as sone

of the views fromthe Anerican Acadeny or Orthopedic

Sur geons.

What we will do is to present to you what we see
inreal life situations.

The concerns that we have, one is preventing the
use of contam nated tissue, what standards are avail able
there as far as testing the tissues, et cetera, the
proper handling and processing, how do we know that the
met hods that are used to mani pul ate these tissues wll
give us the qualities of the products that we really
want, and the other issues are clinical safety and
ef fecti veness.

So, the question we ask is how nuch gover nment
oversight is necessary to protect the public, and the
i ssues that we also want to address is | ooking at donor
consent and al so how do you define procurenent cost and

t hen pass those on to the patient.
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So, we have gone over the definition of m ninmal
mani pul ation, and it is the process that does not alter
the original or relevant characteristics of tissue.

We have | ooked at the tissue in the
reconstructive aspects, and so by processing it, we also
want to know will it have the sane function and
characteristics. W also are not going to go through
some of the extraction of the cells, but when we | ook at
dem neral i zed bone matrix, it is the extraction of a
ti ssue product that does have biological activity, so
this will fall into manipul ation.

I f you | ook at sonme of the other aspects of the
bone dowels, we, as a group, feel that cutting, grinding
or shaping of particular tissue is okay, that soaking it
in antibiotic solution is okey, the sterilization
procedures are okay, cell separation, as | nentioned, and
the | yophilization or the cryopreservation or
freeze-drying, we feel are okay.

So, what we do on the back table, is it any
different than what i1industry does in their clean
environnment? One of the things that | think is inportant

is that what | do on the back table, | am not as
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efficient as industry. Once | take a |l arge piece of bone
into the operating room | essentially contamnate it,
and there is a waste of sonme of that tissue.

So, industry may be able to take that sane
tissue, which is at a limted supply and have nobre uses
for it than what | can as an orthopedi c surgeon. So, we
see it being used as a structural graft here.

When we tal k about honol ogous use, | use
all ograft in the sane connotati on as where | woul d use
autograft, and | personally think that honol ogous use
shoul d take those two issues into consideration and use
it both for structural tissue and to enhance fusion.

So, nmore than m ni mal mani pul ation, there is
tissues that are highly processed, and they are used in
ot her than normal function and combined with non-tissue
conponents and used for netabolic purposes.

Now, the issue that we ask on the dem neralized
bone matrix is that it is conmbined with other carriers or
in a solution at tinmes, so this, by definition, would
make it nmore than a mnimlly mani pul ated product, but it
has not been under any of the regul atory auspices as a

device at the present tine.
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Gene nodi fication, activation, encapsul ation,
and cell expansion are other areas that are nore than
m ni mal mani pulation, and it is a little bit nore than
the context of this conference is to go into what that
entails, but once you take bone products and use them
with gene nodification, then, there should be specific
regul ati ons.

The dem neralized bone matri x, we nmentioned
earlier do have osteoinductive properties, and certain
conpanies are touting their products as to having nore
ost eoi nducti ve properties or can form bone better than
ot hers.

How are these clainms substantiated, and what
control trials are out there | ooking at the truthful ness
of these studies is one of the areas we would like to be
addr essed.

Hormol ogous use, we went over that, and it is in
the sanme native state, in a |ocation where structura
function normally occurs. So, the bone graft acts as a
structural support and enhances fusions, and this is an
exanple in the spine in which you have a | arge segnent of

bone that is working in the place where bone used to be,
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as well as where discs are.

Now, Dr. Laurencin will proceed with his issues
on bone grafts. Thank you.

DR. WTTEN:. Before you get started, Dr.
Laurencin, | neglected to say | am going to ask each of
the speakers to state their nanme, their affiliation,
whi ch of course we already know, and al so who is paying
their pay, and this will apply both to those on the panel
here, as well as anybody who asks questions fromthe
audi ence.

DR. JAFFE: | am Kenneth Jaffe. | am a nenber
of the Anerican Acadeny of Orthopedic Surgeons. | am on
the Comm ttee of Biologics, and our conmttee is paying
ny way.

DR. LAURENCIN: | am Dr. Cato Laurencin. | am
giving part two of ny talk. M affiliations are with
Drexel University, Phil adel phia, and also I ama Clinical
Associ ate Professor at MCP Hahnemann School of Medicine.
I have been invited by the Anmerican Acadeny of Orthopedic
Surgeons to speak, and they are paying ny way.

First, to start out, | would like to thank the

Acadeny for inviting me to share sone of ny views on the
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risk controls and standards regarding allograft bone.

First, I would like to just junp right inin
ternms of tal king about sonme of the risks that are posed,
and during my portion of the talk, what | would like to
do is also see if | can start to address sonme of the
guestions that the FDA has posed to us and provi de sonme
answers and sone of nmy perspective in terns of that.

First, in terns of the risks, we think about the
effects of processing and sterilization, and their
ef fects on bionechani cal performance, and al so the
effects that can take place in terns of biological
performance. This actually speaks to their question of
what risks to health have been identified and
characterized for human bone allograft products.

As we think about the risk of grafts, we first
t hi nk about infection. Again, while the risk of
infection and risk of infectious problens are |ow, one
woul d think that the higher risk materials would be the
ost eochondral grafts because they have bone marrow t hat
remains, and there is | ess processing.

Low risk are the cancellous chips and cortical

struts, because a nunmber of processes are used to renove
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mar row and have lower risk. What are the risks? Disease
transm ssion, hepatitis B and hepatitis C again being
tested for in a nunber of processes.

The AIDS risks. Right nowin ternms of bone, the
risk for AIDS, the rates are |ower than that for bl ood
transm ssion. Approximately 1 in 450,000 chance in
contracting the HV virus through blood. There is
approximately 1 in 1.6 mllion chance of contracting HV
t hrough bone. There are no instances of H V transm ssion
t hrough bone since 1985.

So, in ternms of controls, for |iving donors,
al l ograft tissue is quarantined for 180 days, and the
donor tissue is retested before it is released. So,
there are a nunmber of controls that are there.

As | alluded to before, the issue about
bi omechani cal performance and bi ol ogi cal performance of
the allograft, as alluded to earlier by menbers fromthe
AATB, the initial concerns were really about trying to
prevent infection, because that would be catastrophic in
terms of being able to have allografts on the market, but
t hese are very, very inportant considerations, and | want

to leave a few points in ternms of ny talk.
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| think the bionechanical and biol ogic
performance of these materials is very inportant and
really needs to be eval uat ed.

We know that the freeze-drying process can
af fect the properties, sterilization nmethods, gamm,
el ectron beam sterilization, even ethylene oxide can
af fect the processes involving its biological and
bi omechani cal performance.

A nunber of processes conbine freeze-drying and
sterilization. Again, these can affect it.

This slide tal ks about the types of treatnents
and sorts of nechanical properties that have been
docunented, and this is in orthopedic clinics from 1999.
We can see that with all the different processing
met hods, we can change our nechani cal bending strength
and elastic noduli from say, fresh human cortical bone
to the gamm-irradi ated bone. W can see significant
changes is bending strength and elastic nodulus in terns
of these sorts of materials.

So, dependi ng upon the application, it is going
to be very inportant to be able to characterize and

reproduci bly characterize that the performance of these
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materials are.

The bi ol ogi cal performance of these grafts can
be changed dependi ng upon their processing conditions,
and we pretty nuch know that. Again, the goals, the
grafts should be at | east osteoconductive, and nost of
the types of grafts actually make clainms for being
ost eoi nducti ve.

Ost eoconductive, again we are defining it as it
provi des a surface area and provides an area for new bone
and growt h, and renodeling, and osteoi nductive allows
actually a source of inductive factors for regeneration
of bone.

There are also the issues regarding an adverse
i mmune response, and really, these graft materials, one
shoul d be able to characterize what the i nmune response
is, and the adverse i mune response should be m nim zed
in terms of the clinical situation that is going to be
present.

The question is what controls have been
identified to adequately address the risks to health of
use of these human bone allograft products. | have to

enphasi ze, we nust enphasi ze that we are tal ki ng about
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ri sks as we know t hem t oday, so while a nunber of clains
are made that we have no history of any infections since
1985, and | may take a little bit of offense saying there
is virtually no risk of infection fromthese sorts of
graft materials mainly because again, we are talking
about risks as we know t hem t oday.

There are viruses including slow viruses that we
are getting nore and nore know edge about, prions and
sonme viral particles also that are there. | think that
we can say that in our processing nmethods for our known
di sease pat hogens that we have today, we do have good
ways of being able to analyze them for them however, we
can't close the door in terns of the risks in ternms of
infection because |I think this is a changi ng environnment.

OQbviously, if we were sitting here in 1981 at
the sanme neeting tal king about bone allografts w thout
testing for HV, we would say we have a handl e on testing
for viruses. Fifteen years later, we have nore
know edge. | do predict that in 15 or 20 nore years, we
may be tal ki ng about anot her panel of different pathogens
that we may be testing for in addition to the ones that

we have cited here.
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Screeni ng of donors, there are a nunber of
adequate controls that are in place right now, screening
of donors is inportant. There are FDA and AATB
gui delines that exist, and they can elin nate
approxi mately 90 percent of all inappropriate donors just
fromthe initial screening.

Again, in an assessnment that is perforned,
medi cal, social, sexual history inquiry that is
perfornmed. Interviews are conducted with potenti al
donors, famly history and genetic background, a m ni mum
of three-generation history for any genetic defects.

So, again, a nedical history review, cadaver
donor, autopsy report, there are a nunber of different
ways in which this is done. Disease testing of donors,
we have tal ked about the panel of testing that is done,
and FDA guidelines are indicated for several of the test
met hods that are utilized. In nost cases, they nust use
FDA |icense test nethods including blood tests, PCR
tests, and RNA tests for that area.

So, a nunber of controls do exist in terms of
obt ai ni ng donors.

In contrast, specific guidelines for allograft
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ti ssue processing at the industry |l evel have not been
devel oped. As | said earlier, this may becone

probl ematic as for-profit conpani es devel op proprietary
processes for a conpetitive edge, and | do believe that
there is a need in ternms of industry standards.

The next question is what industry standards for
bone all ograft products are avail abl e, what standards
will be needed in the future. Again, | reiterate
currently, there are no industryw de standards for
al l ograft processing. There is the AATB standards that
is foll owed by industry, however, these are not standards
that are w despread and required.

There are al so unaddressed issues that are
there. First of all, for age, does the age of the donor
affect the allograft, and there is a wi de range of age
that is accepted, and are there any thoughts taken into
account in terns of the age range, in terns of the
patients that are sel ected.

Bi ol ogi cal activity. Wat is the cost of
processing on the biological activity of the allograft?
The current available informati on on the biol ogi cal

potency of these graft materials is actually very sparse.
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In fact, if one |ooks at a trade journal in ternms of
orthopedic trade journals, one will see infonercials or
this is called an "advertorial." | guess it is sort of
an i nfonercial conparing different nethods of different
types of graft materials.

Again, this is our literature, how information
about graft materials are being brought about by
conpani es that are sponsoring studies that denonstrate
different graft materials and their potency.

Again, this speaks to the fact that really nore
work needs to be done in terns of defining, really
defining what the biological potency of these materials
are. As | said earlier, even skin tanning |otions have
sun shield protection standards, SPF ratings. Should
this industry have a BPF or bone potency factor provided
for reference? | think that there should be for these
types of materials.

In ternms of consent, are the donors fully aware
of what is being done with their tissue? | think that
there is a wellspring of public sentiment that is com ng
about stating that donors may not be fully aware that

their bone that they donate to their |ocal bone bank,
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that they are hoping will help soneone else in their
community may be shipped to Germany, processed into a
certain paste, and then shipped to another |ocation or
anot her country for use in an el ective operative
procedur e.

Again, it may not be that at the tinme of
consent, individuals need to have a consent sheet sayi ng
your bone nay be sent to Germany, but that there nust be
ways in which we must educate the public as to how these
bone grafts are used, how they are procured, and also
where these bone grafts go.

In terms of cost, should donated tissue be sold
for profit? We have the National Organ Transplant Act of
1984, which prohibits the selling of human tissue, but,
of course, now with the processing and the preparation
and the transmttal of these tissues have prices that are
attached to them and again, these prices that are given
sonetines really don't correlate, in my mnd, really
don't correlate very well with the processing that is
i nvol ved.

The whol e i ssue about a gift for the person that

gi ves becom ng a product that translates to a $500
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mllion business is sonething that | think really needs
to be exam ned, and especially in the concept of donor
consent and where their bone is going.

Fi nal comments. Should donor records be kept
for 10 years? | do believe so, and | think that that may
be part of the new standards that should be devel oped.

Shoul d a sanpl e of the donor tissue be kept for
10 years? | believe so.

Shoul d there be a requirenent to report serious
errors and accidents? | do believe so, because | think
t hat we haven't cone to the end of our line in terns of
know ng what sorts of biological hazards, what sort of
performance hazards are present in bone grafts.

| also would say that | think this may be a
shifting paradigmin terms of some of the biol ogical
properties and biol ogi cal problens that nmay cone with
bone grafts in the future.

Shoul d the FDA require the registration of al
ti ssue banks throughout the country? Personally, | do
think so. Why? Because it gives us a better ability to
track trends and changes in bone banking that is taking

pl ace, and also gives us a better ability to comrunicate
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urgent informtion.

Urgent information that is obtained fromthe FDA
at this point can be dissem nated, but it nay be quite
difficult if there are bone banks that the FDA doesn't
know about or has no power to regulate or control.

Formal standards for all tissue banks need to be
obtained, and |I think that needs to be done soon. Why?
There is an exanple of the Pacific Coast tissue bank case
in 1994, a case in which a Florida tissue bank was gi ven
a bone donor. They rejected the donor because the person
was a cocaine user. The Pacific Coast tissue bank
accepted the donor. Again later, a recall was ordered by
the FDA, and the donor tissue wasn't used.

But again, this illustrates the fact that sone
formal standards, if two tissue banks, if one tissue bank
accepts the donor, another tissue bank doesn't accept
that donor, | think it is very, very inportant that
formal standards for all tissue banks be obtained and
utilized, so this sort of problem won't happen.

Now, in ternms of doing this, howto carry this
out, well, this has to be carried out in an alliance

bet ween clinicians, industry, and the Anerican
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Associ ati on of Tissue Banks, and the FDA. | don't think
it can be done with one organi zation alone in order for
the systemto be practical.

From a practical standpoint, in ternms of
inspection, | think it is going to be very difficult for
the FDA to be inspecting all these different tissue
banks, and it really has to be an alliance between
i ndustry and the tissue bank and the Association of
Ti ssue Banks to be able to work with the FDA, to be able
to do this.

Clinicians have to be involved because | think
clinicians are very inportant in terns of deciding, as
the end user, to decide what is going to be practical in
terms of the industry being able to provide.

DR. WTTEN:. | would like to thank our speakers
and introduce our next speaker, who is Dr. Fessler, who
is fromthe American Association of Neurol ogi cal

Sur geons.

Anmeri can Associ ati on of Neurol ogi cal Surgeons

Neur osurgery's Perspective of FDA Concerns
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DR. FESSLER: Good afternoon, everyone. | am
Ri chard Fessler. | amhere representing the Anmerican
Associ ation of Neurol ogi cal Surgeons. Wiy am
representing them and why are they paying for me to be
here?

By way of introduction, for the last 11 years |
have a full professor in the Departnments of Neurosurgery
and Neuroscience at the University of Florida Brain
Institute where | held the Dunspaugh-Dalton chair in
brain and spinal surgery. While there, | was the
Di rector of Education and Clinical Services, Director of
the Spinal Cord Injury Center, and Director of the Hoff
[ ph] Neuropharmacol ogy Laboratory.

Recently, however, | noved to Chicago at Rush
Medi cal School in the Chicago Institute of Neurosurgery
and Neuroscience where | founded the Chicago Spine
Institute and | amthe Director Mnimally Invasive
Surgery.

| interact with the FDA by participating in
t heir Neurol ogi cal Devices Panel and for AANS and CNS, |
chair their Neurol ogic Devices Forum and their Drugs and

Devi ces Commi tt ee.
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| would specifically like to address the five
guestions we were asked to address by the FDA, that is,
what risks to health have been identified and
characterized for human bone allograft products, which
uses of human bone allograft fall within or outside of
FDA' s proposed definition for honol ogous use, which
processi ng procedures applied to human bone all ograft
fall within or outside of FDA's proposed definition for
m ni mal mani pul ati on, what controls have been identified
to adequately address the risks to health of use of human
bone all ograft products, and what industry standards for
bone all ograft products are avail able and what standards
will be needed in the future.

Let's look at the first question, what risks to
heal th have been identified and characterized for human
bone all ograft products.

| am not going to tal k about theoretical risks,
I am not going to tal k about a potential infection that
we m ght find out exists 25 years from now, that we don't
know about now, what risks have been identified.

We have been using allografts since 1878, 125

years just about. This is just a sanple of a few papers
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representing hundreds that denonstrate 90 to 95 percent
success rates, and by that | nean successful fusion, no
significant conplications.

Most conplications with allograft are surgical,
they are not due to the allograft, they are due to ne,

t he surgeon, so let's not blame ny infection on a piece
of tissue that | happen to use.

Esti mat ed cases per year, 250- to 400,000. What
is nmy primary alternative? The alternative | have is to
harvest autol ogous bone or use cortical or cancell ous
chips. |If | use autologous bone, | have an increased
operative tinme, an increased blood | oss, an increased
operative trauma, increased pain, increased infection
rate, increase hospital stay, limted supply of tissue
that | can get fromthat person, all of that transl ates
into a worse result and increased cost.

What if | use cortical bone like a fibula?

There is significant nmorbidity if | harvest your fibula

to fuse your neck, significant. | have decreased
osteocytes that | can get fromthat, | have decreased
ost eogeni ¢ potential, | have | ess surface area to work

with for fusion, and | have a variate vascular ingrowth
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conpared to cancel |l ous bone.

What is the conplication rate if | just take
your iliac crest instead of using allograft bone? Four
papers over the |ast several years vary between 10 and 20
percent nmorbidity just by harvesting your bone. M
conplication rate by using allograft bone is 2 percent.

Therefore, relating to Question 1, there has not
been identified a significant human health issue with the
use of human all ograft bone for use in fusion over the
| ast century. In fact, there is significantly nore
nmorbidity if | use your own bone.

Question No. 2. Which uses of human allograft
bone fall within or outside of FDA s proposed definition
for honol ogous use? Renenber, the definition.

Honol ogous use neans the use of a cellular or

ti ssue-based product for replacenment or supplenentation
and for structural tissue-based products, occurs when the
tissue is used for the sanme basic function that it
fulfills in its native state, in a |ocation where such
structural function normally occurs.

| highlight that because, as Dr. Kitchel pointed

out, that is a critical m sperception. Using bone to
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fuse bone to bone is honol ogous use. The disc doesn't
matter. That is now why we are there. W are there to
fuse bone to bone, and bone is bone, period.

It is illogical, nonphysiologic, and contrary to
current nedical practice to try and define it other than
that. To specify that we should not use fibular bone
honmol ogously for fusion just doesn't make sense. It
unrealistically limts physicians' best judgnent to treat
his patient and it results in decreased utility of
ti ssue, probably decreased success rates, and increased
harmto ny patients.

Therefore, rigid |location specification is
illogical, it is unnecessary, it is harnful to public
heal t h.

Question 3. Which processing procedures applied
to human bone allograft fall within or outside of FDA' s
proposed definition for m nimal mani pul ation? Again, the
definition nmeans for structural tissue processing that
does not alter the original relevant characteristics of
the tissue relating to the tissue's utility for
reconstruction, repair, or replacenent.

We have a long history of using shaped bone, as
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has al ready been pointed out by Dr. Kitchel. This goes
all the way back to 1944, so 55 years, we have used dried
cortical wedges, we have used rings, we have used
cylindrical dowels, we have used threaded dowels, we nake

them ourself in the back of the operating room

As has been pointed out, | can't do as good of a
j ob as can be done in a |laboratory. | cannot do it tine
expeditiously, | cannot do it as sterily, | cannot do it
as well. It causes increased norbidity for nmy patient.

The Federal Register of May 14th, 1998, said
procedures that would be considered m ni mal mani pul ati on
include cutting, grinding, shaping, et cetera. This
makes sense. To say that preshaped bone is just a
materials change is absurd. That is an engineering
concept. W are dealing with clinical reality.

To take this away from us woul d fundanmental |y
change the practice of medicine. It would represent a

maj or step backwards in patient care.

The advant ages, why is that so? | told you if |
use preshaped bone, | have decreased operative tinme, ny
technique is sinplified, |I have decreased blood | oss, |

have i nproved fusion rates, and | have decreased patient
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morbidity. Therefore, relating to Question No. 3, we
have a |l ong history of shaped bone and spinal surgery.

Preshapi ng the bone does not alter its relevant

characteristics or its utility for reconstruction,
repair, or replacenent. It is sinply bone-to-bone
fusi on.

The designations in the Federal Register of 1998
are logical and useful. The proposed alternative new
definitions are not clinically relevant. It has
significant benefit to my patient for me to continue
using this. Decreased access to these products woul d
have a negative inpact on public health.

Question No. 4. What industry standards for
bone all ograft products are avail able, and what standards
will be needed in the future?

We began devel opi ng these standards voluntarily
nore than 50 years ago. We have nunerous anti-sepsis
techni ques, sterile practices, and docunented tissue
handl i ng procedures. The guidelines of the Anerican
Associ ati on of Tissue Banking of 1995 are voluntarily
foll owed by everyone, and, in fact, the regulation on

human tissue intended to transplantation of July 1997 is
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essentially alnost a reproduction of those guidelines.

By the Federal Register evaluation, Septenber
30t h, 1999, estimted percent of entities in conpliance
with the industry standards are 100 percent.

Therefore, existing standards woul d quite appear
appropriate for human all ograft bone.

Finally, what controls have been identified to
adequately address the risks to health of use of hunman
bone all ograft products? What we are really | ooking at
here is the premarket approval process. Prenarket
approval would generally be required for tissues that are
processed extensively, combined with non-cellul ar and
non-ti ssue conponents, are |abeled or pronmoted for
pur poses other than their normal functions, or have a
system c effect.

Al l ograft bone is not extensively processed. It
is processed to the patient's benefit in a manner
requested by physicians or done by a physician hinself in
t he operating room Standard bone allograft is not
generally conmbined with a non-cellular or a non-tissue
component .

Bone-to-bone fusion is the normal process of
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bone.

Finally, no system c effect of allograft has
ever been denonstrated. Therefore, existing controls
woul d appear appropriate for human all ograft bone.

What are the ram fications of redefinition? |If
redefinition initiates PMA 510(k) processing, the
avai lability of allograft would i medi ately decrease.
The requirenments would likely result in many snal
conpani es goi ng bankrupt or stop producing these products
entirely.

The associ ated increase in recordkeepi ng would
be redundant. It would make an al ready cunbersone
recordkeepi ng system overwhel m ng. Therefore, the
overall effect would be a wi despread negative inpact on
patient care and public health.

In summary, the AANS and the CNS believe that
bone products for spine fusion have a |long history of
safety and efficacy. Appropriate regulations for
harvesti ng, preparation, storage, and use of these bone
products al ready exists and have already been tested.

The availability of pre-shaped bone products

results in decreased patient surgical tinme, surgical
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trauma, and norbidity, and use of pre-shaped bone
products results in inproved surface-to-surface contact,
and therefore, potentially inproved outcones.

Pati ent access and availability of these
products coul d be seriously harmed by overburdensone
regul atory redefinition or reclassification. Current
docunment ati on system requi rements very adequately protect
patient safety as denonstrated by our history. Further
requirenments are unlikely to inmprove this, and such
benefits could, in fact, cause extreme hardship for sone
of the tissue facilities that we get our tissues from

Redefinition of mnimally mani pul ated and
homol ogous wi || have profound inplications on human
all ograft availability with consequent negative inpact on
patient health.

Therefore, the proposed redefinition is
medically illogical and contrary to our accunul at ed
medi cal know edge of the past 100 years.

Therefore, it is the opinion of the AANS and CNS
that redefinition of mnimally mani pul ated and honol ogous
has no | ogical basis for nedical justification.

Furthernmore, it has a high probability of harm ng rather
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t han hel ping patient care and public health.

We strongly recommend the current definitions
remain in effect.

Thank you.

DR. WTTEN: Thank you, Dr. Fessler.

Qur next speaker is M. Robert Rigney fromthe
Ameri can Associ ation of Tissue Banks.

Aneri can Associ ation of Tissue Banks

MR. RIGNEY: Good afternoon. M nanme is Bob
Rigney. | amthe Chief Executive Oficer of the AATB,
t he American Association of Tissue Banks. | am
acconpani ed here today by M. Richard Russo, the Chairnman
of AATB's Governnment Affairs Commttee. We are pleased
to present this statement on behalf of the AATB
concerni ng human bone allografts and the FDA' s energi ng
program for tissue regul ation.

The AATB is an association with a public health
m ssion. Qur purpose is to pronote the availability of
safe and high quality tissues for transplantation. CQur
m ssi on focuses on the devel opnent of standards for human
tissues and tissue banking, the accreditation of tissue

banks to ensure conpliance with our standards, and
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educational and certification prograns for tissue bank
per sonnel .

Qur menbership includes nore than 1, 200
i ndi vi dual nenbers and nearly 70 accredited tissue banks.
Let me be clear. The AATB has | ong advocated and
continues to support reasonabl e FDA regul ati on of tissue
banki ng.

Over the years we have provided useful
information to assist the FDA in addressing its public
heal th chal |l enges, such as di sease transm ssion. W have
worked with the FDA to devel op an appropriate regul atory
scheme in this evolving field of nedicine. W intend
today to continue that collegial and cooperative spirit
and to suggest needed changes to the FDA proposed
regul ations for tissues.

The AATB has previously submtted coments to
the FDA in response to the May 14th, 1998, publication of
the proposed registration rule. At that tinme, we
endorsed the proposal to require that all establishnments
t hat recover, process, store, and distribute tissue
register with the FDA and list their products.

However, we reiterated concerns that we had
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voi ced repeatedly since 1997 about certain definitions
contained in the proposed regulation. Specifically, we
requested that the FDA clarify the definitions of

honol ogous use and m ni mal mani pul ati on, that have maj or
i nportance in the proposed regul ation.

To date we have received no response to our
earlier public comments and requests for clarification of
the criteria. Qur concerns about these criteria have
grown to msgivings as we witness difficulties in the
proposals to classify as nmedical devices, allograft
heart vales, dem neralized bone matrix grafts, fascialata
provi ded for bladder repair, and threaded cortical bone
dowel s.

In particular, we fear that the proposed terns
and criteria, if applied as witten, may seriously
di srupt current tissue banking operations, as well as
surgical practices. The FDA s use of proposed
definitions could |lead to many all ograft products being
regul ated under Section 351 as biological products or as
medi cal devices regardless of the |level of risk posed to
patients or the long history of safe use of these

ti ssues.
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Regrettably, therefore, we feel conpelled at
this time to reiterate our deep reservations about the
inclusion of the two criteria as building blocks for the
proposed registration rule.

The AATB accepts that sonme criteria for
di stinguishing tissue fromother classes of products are
necessary for the agency's regulatory plan. However, we
al so recogni ze that the criteria chosen could
significantly affect the | evel of patient care and
surgical practice, as well as current tissue banking
oper ati ons.

Perhaps nore inportantly these criteria could
strongly influence progress in these areas in the future.
The AATB supports the proposed FDA registration of tissue
banks, however, we cannot support the inclusion of the
criteria honol ogous use and m ni mal mani pul ati on.

We continue to encourage the FDA to finalize its
regi stration requirenment, neverthel ess, we recomend in
the strongest possible terns that these terns not be
included in the final registration regul ati on.

The FDA's proposed goal strategies and

perspectives were outlined on February 28th, 1997, in the
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FDA docunent entitled, "A Proposed Approach to the
Regul ati on of Human Cel |l ul ar and Ti ssue-Based Products."

Thi s docunent sets out a risk-based, tiered
approach that applies regulation in direct proportion to
the perceived are likely risks to patients. The proposed
approach is crafted to efficiently use the FDA's linited
resources. It contenplates an establishnment,
registration, and product listing approach to cellul ar
and tissue-based products.

It enbodies only m nor well-understood ri sks.

It also provides for nore stringent drug or device

regul ation for cellular and tissue-based products that do
not nmeet the criteria for presenting mniml risk to
patients.

As we have noted previously, the AATB supports
in the main the concepts presented by the FDA in the
Proposed Approach docunent. We recogni ze that the FDA
approach requires the devel opnent and use of sone
criteria. These criteria allow the agency to correctly
and to consistently establish which tissue-based products
present well-understood and/or mnimal risks, and

therefore qualify for mnimal regulation. However, the
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criteria described in the proposed regulation will work
to undo the FDA's stated goals of a risk-based approach.

The AATB wish to contribute to the positive
resolution of this situation. MWhile reaffirm ng our
concerns, we want to offer constructive gui dance. W
want o devel op appropriate criteria that woul d address
t he agency's goals and our concerns.

We woul d therefore wel come the opportunity to
nmeet with the agency to discuss criteria that would
substitute for honol ogous use and m ni mal mani pul ati on.

Thus far, the FDA has assuned that a
ti ssue-based product can be considered to have an
honmol ogous use only when the tissue is used for the sane
basic structural function that it fulfills in its native
state, a |location where such structural function normally
occurs.

This perception fails to account for the
realities of nodern surgical practice. Non-viable bone
all ograft tissues were used in nore than 650, 000
procedures | ast year, surgically repair or augnent
defects or to replace diseased tissues.

Surgeons sel ected these tissues because of the
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qualities or characteristics that m ght be useful to
properly treat their patients. They did not sinply rely
on what an anatony or physiol ogy text mght identify as
the basic function of a tissue. |In addition, the
surgeons used the tissue where it was needed, not
necessarily at the anatomi cal site fromwhich it was
recover ed.

The FDA's criteria seens to be based on a
m sperception that ignores current standards of surgical
practice in tissue banking. It inplies that if a tissue
is transplanted for the same use and in the same or
anal ogous anatom cal site fromwhich it was recovered,
then, its use is sonehow nore basic and less risky to
patients.

The FDA evidently believes that only such use
shoul d be considered as presenting well understood and
acceptable risks, and only grafts provided for such use
shoul d be regulated in Section 361 tissues.

This m sperception fails to take into account
the routine surgical practice of bone grafting where bone
fromone part of the body is routinely transplanted into

anot her part of the body. |In this application, the
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surgeon fills a cavity in a bony structure or construct
with a bone graft taken from another part of the body.

The bone graft is incorporated into the skel eton
and/ or provides skeletal support. Bone grafts are also
commonly used to fuse vertebrae in the spine and to
repair the acetabulumin revision hip arthroplasty and to
repair other damage caused by trauns.

Bone grafts intended for use in interbody spinal
fusion are anong the nost common applications of grafting
in orthopedics and neurosurgery. The FDA' s honol ogous
use criterion could |lead to the conclusion that bone
grafts do not fit within the definition of tissues
because the joint space between the vertebrae is normally
filled with a fibrocartilaginous disc, and not a bony
tissue. The conclusion could result in disruption of the
wel | -establ i shed surgical practice of spinal fusion for
whi ch the attendant risk of bone grafting are well
under st ood.

A simlar situation could occur arthrodesis of
other joints. Furthernore, it would be exceptionally
difficult to apply this regulation in a forthright and

unbi ased way since many different types of bone grafts
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are used in a variety of orthopedic and neurosurgical
procedures.

Rat her than use an approach that relies on an
open-ended definition of honol ogous use, such as the one
contained in the proposed regul ati on, the AATB recommends
that the FDA devise new criteria that better accommodate
current surgical and tissue banking practices.

This would speak to the | evel and nature of the
risk to patients. These criteria could be devel oped
specifically for non-viable structural bone tissues. W
recommend that these criteria recognize that bone
i mpl ants shoul d be considered and recogni zed as tissue
when used for the same basic characteristics, not
functions, that they have inherently, regardless of the
anatom cal site fromwhich they were recovered or the
site in which they are inplanted. The same approach to
devel opi ng workable criteria should be taken wi th ot her
maj or tissues as needed.

The AATB finds the FDA's proposed m ni mal
mani pul ati on for bony non-viable structural issues to be
as problematic as the proposed honol ogous use criterion.

The FDA's criteria as currently defined could |ead to the
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w despread cl assification of regulation of many currently
avai l abl e all ografts as nedi cal devices.

The reasons for this classification would have
nothing to do with the potential risk to patients. All
criteria should be predictable and easily understood by
anyone covered by the regulation. This is not the case
with the proposed criterion for m nimal manipul ati on.

We anticipate that this criterion could be very
difficult to apply in a consistent and unbi ased manner.
It could al so be the source of considerable controversy
and | egal chall enge.

The AATB is not aware of incidents that would
| ead surgeons, the FDA, or other know edgeabl e observers
to conclude that there are currently types of bone tissue
processing that present risk to patients. W are also
not aware of any approved tissue processing technol ogy
that warrants the inposition of additional regulatory
control s.

These comments reflect the AATB' s deep concern
about the working criteria that the FDA has devel oped to
di stinguish tissues from products that nmay have nore

conpr ehensi ve and costly regul ation.
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I n expressing our views, we do not retreat from
our general posture of support for the FDA's efforts to
assure the safety and quality of tissues provided to
surgeons and patients, goals that have inspired us since
our inception.

We recogni ze the chall enges facing the FDA as it
seeks to inplenment a regul atory approach that calibrates
regul atory burdens to public health risks. W know t hat
these issues are not easily resolved, and we conmmend the
agency and the Human Ti ssue and CDRH staffs for their
efforts to find sol utions.

We ask the FDA to recognize the potentially
grave inpact that honmol ogous use and m ni mal mani pul ation
criteria could have on surgical practice, tissue banking,
and ultimtely on patient care. The fundanmental question
I think for all of us is whether these criteria wll
i nprove the availability, the safety, the effectiveness,
or the quality of human tissue for transpl antati on.

More inmportantly, will these criteria enhance
patient care? W think not. W are concerned that we
may be facing a violation of our nobst fundanental

principle, "First, do no harm"
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We urge the FDA therefore to inplenent the
regi stration requirenent, but not the honol ogous use and
m ni mal mani pul ation criteria. W are convinced that the
FDA has the |l egal authority to publish a final
registration regulation without this criteria.

We thank the FDA for the opportunity to present
this information in person, and we are available to
answer any questi ons.

Thank you.

DR. WTTEN: Thank you.

Qur next speaker is Dr. Randal MIIs from
Regenerati on Technol ogi es, Inc.

Regenerati on Technol ogi es, Inc.

Proposed Regul ati ons of Bone Allograft

DR. MLLS: Good afternoon. M nanme is Dr.
Randal MIls, and | am here today on behal f of
Regenerati on Technol ogi es, who has al so provi ded ny
funding for attendance here today.

We have already heard sone excell ent
presentations and very relevant points nmade, so | wll
try to keep nmy comments brief.

Today, | would like to speak on three specific
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i ssues of tissue regulation, the first being the

out st andi ng safety record of human tissue in
transplantation. The second is the uni queness of this
very precious resource, and lastly, our position on the
future regul ati on of human tissue.

First, | would like to take just a m nute and
describe a little bit about my background and the
background of Regeneration Technol ogi es.

Regenerati on Technol ogies is |located in Alachua,
Florida. RTI was born out of the University of Florida
tissue bank in 1998. At that tinme, it was recogni zed
that the University of Florida | acked the resources
necessary to adequately neet the increasing demand for
al l ograft tissues.

It is now the m ssion of RTI to enhance pati ent
heal i ng and wel | -being by maki ng avail able to surgeons
the highest quality allograft tissues.

As for nyself, | amfortunate to have
partici pated in al nost every aspect of tissue banking. |
was i ntroduced into tissue banking fromthe side of donor
testing. | established and nmanaged the | aboratory at the

Uni versity of Florida where donor bl ood was tested for
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i nfectious di sease markers.

Being a small tissue bank at the tinme, | also
had responsibilities that included talking with donor
fam lies, including the consent and nedi cal soci al
hi story process, perform ng the actual tissue recoveries,
and ultimtely processing the tissues into final
al | ografts.

| have al so worked directly with surgeons to
provide themw th tissue grafts that are optim zed to
nmeet their patients' needs. Throughout these
experiences, | have come to appreciate and val ue the
uni queness of this very precious resource.

Qur role in this process is to help facilitate
the transfer of this gift fromthe donor to the
recipient.

On tissue safety, human tissues as we have heard
repeatedly today have been used safely for decades. The
technol ogy underlying their success is not new. Over the
past 50 years, the risks associated with tissue
transpl antati on have been well defined, and to address
t hese risks, tissue banks and regul atory agencies, such

as the FDA, have instituted responsible standards that
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ensure the safety of the tissue supply today.

Regenerati on Technol ogi es strongly supports and
adheres to these nmeasures. |In addition, RTI has
devel oped and adheres to standards that exceed these
st andards set by FDA or other state or other regulatory
agencies to include mechanical testing and testing for
bi ol ogi cal properties of our allografts.

Because of the excellent safety record of hunan
ti ssue and because of the substantial benefits that
all ografts provide to the recipients, the demand for
these grafts has increased. This demand has resulted in
a shortage of certain tissues. It is inportant to
remenber that the significant benefits realized by the
reci pients, coupled with this outstanding safety record,
is what has created this demand.

Human tissues are also very unique. Allografts,
when used in transplantation, offer trenmendous benefits
that are unique only to human tissue. This is nost
evident by how the body responds to this tissue.

Transpl anted bone, once inplanted, is not
rej ected, but instead incorporated and renodel ed over

time. The recipient's body transfornms the graft into
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cell. These properties are unique to human tissue and
allay many of the concerns encountered with devices.

Al l ografts are also unique in how they are
obt ai ned. Donor tissues are a gift fromthe donor to the
recipient. Tissues are not |ike devices. The supply of
tissue is not controllable. When the demand increases,
we cannot sinmply order nore.

Ti ssue establishments, therefore, have an
obligation also to the donor famly to ensure that
precious gifts that were offered are used to provide the
maxi mum benefit to the recipients.

We are concerned that the classification of
ti ssues as devices may interrupt this transfer.

Addi tionally, we are concerned that additional regulation
woul d have a negative inpact on the donation process and
possibly lead to an even | arger unnet demand.

Al l ografts are not |ike devices, and we nust
consider allograft of the potential effects when enacting
further regulation.

On the future of tissue regulation, RTlI supports
any additional regulation that is necessary to mtigate a

public health risk. W do not believe that there
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currently exists a risk that requires further regulation
for tissues that are currently available to surgeons.
However, it is recognized that in the future,

ti ssue-based technol ogi es nay expand i nto areas where
addi tional regulation is warranted.

Such additional regulation should reflect and
mtigate these risks associated with new technol ogy.

We do not believe that the proposed approach as
witten is feasible. Specifically, FDA proposed a tiered
approach where regul ati on woul d be proportional to risk,
however, we are not aware of any necessary increase in
ri sk associated with the terns "m ni mal mani pul ati on" or
"non- honol ogous use."

We do think the approach can be anended into a
wor kabl e regul ati on that acconplishes the goal s of
protecting public health while not limting the supply of
al l ograft tissues or stifling innovation that ultimately
benefits the recipients.

To this end, RTI offers the foll ow ng
augnentation to the approach. For tissues deened either
to be nore than mnimally mani pul ated or intended for a

non- honol ogous use, a standardi zed risk assessnment would

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

be performed. Clearly, the production and
standardi zati on of this assessnment would need to be one
t hat was created between industry and FDA.

Thi s assessnment coul d evaluate all of the
rel evant factors of risk including source testing,

i ntended use, sterilization, processing, and others.
This anal ysis would then provide an overall estimte of
the risk of the graft.

Based on the results of this type of analysis,
it would then be determined if existing or additional
process controls are sufficient to adequately address
reci pient safety.

If it is found that a significant new risk nmay
exi st, additional regulation or adherence to standards
may be required. We believe that this addition to the
approach woul d account for those tissues that nmay be
processed in a way that would deem them nore than
m nimally mani pul ated, yet carry no additional risk.

Additionally, this type of assessnent woul d
all ow a processor to enploy the nost neani ngful controls
to ensure tissue safety.

I n conclusion, | would like to stress two key
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points. First, the use of tissue in transplantation has
i nproved the quality of life for mlIlions of patients
while maintaining a sterling safety record.

Secondly, human tissue is different from
tradi tional nedical devices, and these differences nust
be consi dered when enacting any future regul ation.

Addi tional regulation is only necessary when new risks
are defined beyond those associated with current
t echnol ogy.

RTlI thanks the FDA for the opportunity to
comment on this very inportant issue, and we | ook forward
to working with the agency in devel opi ng neani ngful and
reasonabl e regul ation. W hope the agency wi |l consider
the addition to the proposed approach that we have
submtted, and we intend to submt a detailed version of
this approach in witten formduring the comment period
for this nmeeting.

Thank you.

DR. WTTEN: Thank you very nuch.

Qur next speaker is M. Frank G owezewskie from

the University of Florida Tissue Bank.

University of Florida Tissue Bank
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Hi story of Mnimally Mani pul ated All ograft Tissue

MR, GLOWEZEWSKI E: As stated, ny nane is Frank
G owezewskie. | amrepresenting the University of
Fl orida Ti ssue Bank today, the reasons being that | have
been on the faculty there now for the [ast 30 years, just
retiring, was also the founder of the tissue bank,
| ong- st andi ng chairman of the board now retired, and
currently, the Director of International Education for
both UFTB and RTI

| would like to thank the panel for the
opportunity of addressing everyone today. | had
originally outlined this talk to be given in script form
for clarity, but at noontinme | commtted a capital sin
and went ahead and changed ny talk to try to cut out as
much as | could that woul d sound redundant. So, please
bear with me if | hit and mss alittle bit.

[ Pause. ]

If there is problems, | can do it w thout the
slides.

While they are trying to figure this out, the
University of Florida tissue bank was founded in 1982 for

human usage. However, | was there for 10 years prior to
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that, and we conducted extensive research into tissue
banking to tissue application to assure the efficacy of
this science w thout our own institution, and obvi ously,
t hrough sending materials out to the rest of the nation
and at times to other parts of the world, so we have a
fairly extensive background, my own personal 38 years in
the tissue industry and the University of Florida
predating me by quite a bit in their studies.

DR. WTTEN: Also, can you just state for the
record who is paying your way?

MR. GLOWEZEWSKI E: Yes, ma'am the University of
Florida tissue bank

DR. WTTEN: Thank you.

Maybe | will take this opportunity to ask the
panel , those people who have spoken so far, and plus
anybody el se, a question, which | was going to save | ater
for the questions from FDA panel tine.

That is, there has been a | ot of discussions
about risks, that is, that these are |lowrisk products,
there is a long history of use without risks, and |I am
interested to know currently how risks would be reported

and what your recommendati on would be regardi ng the kinds
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of risks that would need to be reported.

For example, currently, if the surgeon
experiences bone graft coll apse of a given product, would
they report it back to a tissue bank or what woul d happen
with that information? So, | will throw that open
particularly to the physicians on the panel, but to
anybody el se who would |ike to comment.

DR. JAFFE: The conplications of allograft are
usually infection or graft failure. There are so nmany
variables that go into it, and what is alluded to as
surgeon technique, as well.

We at the present tinme do not have a nechani sm
to follow allografts or to report the conplications
because it is so nultifactorial.

DR. WTTEN: | guess | have a foll ow on
question, which is there certainly were some information
provi ded by at |east one of the speakers, | think Dr.
Laurencin, and also it has been noted by other speakers
that different types of processing can result in altered
mechani cal or bioactivity characteristics.

| guess one question | would have for the

surgeons is how would the surgeons know about how the
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performance of the particular product they are using

m ght or m ght not have been altered by the processing of
that particular product if there isn't this kind of
system c reporting.

DR. LAURENCIN: | think just as Dr. Jaffe said,
it is very difficult to be able to analyze why the graft
may fail. | think that is why it is nore inportant to at
| east characterize the graft tissue before it goes out,
when there is a good handle in ternms of what the
mechani cal properties are, what the biol ogical
performance of the graft is.

Even if one has a failure, | think one can feel
fairly confident that the failure isn't due to the graft
material, it is maybe due to the other factors.

DR. WTTEN:. Thank you.

DR. JAFFE: One of the problens that we have is
to try to educate our own users. Oftentinmes grafts are
used or asked to performroles in which they weren't
i ntended. They are put into certain host beds in which
there is conpromse to the tissue, so the grafts can't
function and do their normal activity. This is in

situations that may have previously been irradiated or
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have previous infections, and we are asking the graft to
perform a biological activity in which the normal host
factors can't go through the usual process.

So, | think surgeon education as to sone of
t hese processes is inportant, as well as the surgeon
under standing and identifying the roles that the grafts
are supposed to be used in.

DR. WTTEN: Thank you.

| think now we can nove on to our speaker.

MR. GLOWEZEWSKI E: Sorry for the delay, but
there was sonme kind of disk problem

The first slide, if you would.

Keeping within the bounds of the FDA' s proposed
or final rule, as depicted, for mnimal manipulation, it
states that, "The cutting, grinding, and shaping of a
ti ssue which does not alter the original relevant
characteristics of the tissue, that relates to the
tissue's utility for reconstruction, repair, or
replacenment,” in keeping with this, I would |like to offer
just a short review of m nimal mani pul ation with the
caveat that at the end of this, and through the research

of it, it seens like there is very little evidence for
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the regulation within the tissue industry.

However, in accordance with the rule fromthe
FDA, the application of m niml manipulation in tissue
banki ng by no nmeans is a recent innovation, as you have
heard nmany tinmes today, reliable -- and | underscore
reliable -- publications addressing these or this
cuttings or the shapings, grindings, and transpl antation
of both the autograft and allograft tissue dates back, to
a mninmm of the 18th century.

A nyriad of people have been involved in these
endeavors and they are just too nunerous to nmention or to
report today, but | have singled out sone. They really
need to be recognized and their m | estones appreciated.

Peopl e such as Macewen, Senn, Dr. Cloward and
I ncl an have really contributed so nuch to the tissue
i ndustry over the years, the years being 120, as
previ ously nentioned.

If we |ook at the slide, we can appreciate sone
of those dates dating back to Macewen, who was reported
to have perforned the first successful allograft
procedure under aseptic conditions in 1878, noving up to

Senn in 1889, and even nore forward, to I|Inclan, Dr
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Cl oward, who we will speak about |ater.

So, there is quite a history of success and
research into the art of tissue banking and
transpl ant ati on.

A striking commnality anmong these efforts is
t hat each person, and not only through the renmpval of the
graft material, which incidently is mnimally
mani pul ating that material, but not only through the
renmoval , they have enpl oyed other fornms of m nimal
mani pul ation to the tissues prior to their storage and/or
their transpl antati on.

Also worth noting is that follow ng these
cuttings and grindings and different forns of shaping,
each of these various tissues have retained their
rel evant reconstructive and/or biologic characteristics.

Now, coupled with the difficulties associated
with the collecting of these tissues was the added
di sadvant age of mani pul ating themw thin the operating
theater. Again, that also extends to after mani pul ati ng
t hem how do you store them and what steps are necessary
to keep themuntil transpl antati on.

These efforts soon turned towards these
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functions being perfornmed in, and nore inportantly,
quality controlled through, various tissue banks. These
efforts really began in the | ate 1800s, and they expanded
the different types of mani pulated tissues available to

i ncrease the various options that the surgeon and the
patient had for treating of their pathol ogy.

Thr oughout these efforts, attentions were
focused on the safety while expanding the variety of
nodalities of treatnment that we could offer the patients.

| pause again | want to focus back on the
safety. As nmentioned numerous tinmes today, as the
i ndustry exists today, there are no reported safety
issues. We have a sterling record within the tissue
i ndustry, and | have no reason to think that that wll
change through our current configuration and associ ation
affiliations.

If you | ook at FDA's | anguage on dem neralized
bone matrix, if you feel like witing, that's in the
Federal Registry, Volune 63, No. 93, Thursday, My 14th,
1998, Propose Rules to M nimal Manipul ation, paragraph 4.

There tissues are, "used for honol ogous function

and is not combined with a non-cellular or non-tissue
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conponent that is a drug or a device." Therefore, al
t hese tissues that we are speaking about fit within that
category of being mnimally mani pul at ed.

Ri ck and others have said it, and | will say it
again. Bone is bone, and if you want to extend that to
honmol ogous use, the skeleton is the skel eton, as the skin
is the skin. So, wherever bone is transferred from one
portion of the skeleton to the other, should fall under
m nimally mani pul ated tissue for honol ogous use.

Now the earliest date that these reconstructive
or replacenent tissues were introduced for repair in the
spine is really anybody's guess. | nean we can go back
to Cosnops and Dam en as many people do several hundred
years following Christ, but we do know fromthe
literature that Cavner introduced this concept as early
as 1931.

Picking up on his research and endeavors, Speed
successfully denonstrated these procedures of utilizing
al | ogenei ¢ bone and spinal fusions, and reported on his
success in 1938.

The literature al so documents that Dr. Cloward,

Sm th Robi nson, continued to popul arize these various
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techni ques and procedures all the way through the 1950s.
On the screen is a partial |list of sonme of these and
their innovations, but if you notice on that list, Dr.
Vich is mentioned. Dr. Vich was one of the first to
report of his threading of cancell ous bone dowels in the
actual operating theater, but as pointed out, this has
many dr awbacks - the wasting of a surgeon's tinme, the
prolonged tine in anesthesia in the operating room for
the patient, the extra norbidity because of the wound
bei ng open, and so on.

So, once again, these efforts were quickly
transferred to the vicinity of tissue banks.

Now, the rectangle chips, dowels, sticks,
di fferent shapes, step-cut tissues were once again only
m nimally mani pul ated to allow themto fulfill their
structural biological and/or physiological function to
achi eve successful skeletal repair, fromthe skeleton to
t he skel eton.

Vich once again described this technique of
cutting threads which we see an being mnimlly
mani pul ated, and cancell ous dowels in 1985. Today, there

is a counterpart to this, and these are the cortical
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t hreaded dowel s which are used today in literally tens of
t housands of patients once again with reported m ni mal or
no conplications.

We have heard a | ot of nunbers today, too, and |
keep trying to pick up through the literature the exact
nunmber, but with the 250,000 total tissue grafts being
perfornmed in the neurologic comunity al one, when you
consi der orthopedics, oral maxillofacial, periodontal
pl astics and reconstructive application worldw de, this
is literally mllions of grafts a year that are going
into human beings with no or very few conplications
and/ or problens, and again, back to the 1800s.

The key issue concerning these tissue grafts is

that they have all been mnimally -- boy, this is tough
to say three tines -- mnimlly manipulated in sonme
manner or anot her. However, through these various

steps, once again, of the cutting, of the shaping, of the
not chi ng, of the threading, of the grinding, of the

dem neralization, and equally as inportant, of the
preservation, packaging for preservation, this basic
physi ol ogi c, biologic structural function of these

mat eri al s has not been changed.
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We have heard today of reported 98.5 percent
success rate. The literature is full of greater than 90
percent and greater than 95 percent success rates
reported in different clinical studies.

So, once again, with these success rates, it
woul d seemthere really is no clinical red flags put up
as to the safety of these tissues, that their nornal
revascul ari zation, resorption, repair, incorporation,

t hese processes remain the sanme, thereby showi ng that the
ti ssues have not been altered in any way other than
possi bly shape.

The FDA, as you know, and the reason we are here
t oday, has taken regul atory action concerning tissue over
t he past several years. These regulatory actions or
t hese regul ati ons have applied mainly to the screen and
t he proper testing of donors, as well as to good
recor dkeepi ng.

| personally believe, and so does the University
of Florida Tissue Bank, and | believe nost of us here,
that these steps were well warranted and that they have
added to the safety of the tissues that we use in this

country today and throughout the entire tissue industry.
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Wth these regulations in m nd, however, and the
hi story of the utilization of mnimally manipul at ed
tissues supplied through tissue banks, there has been
shown no significant health care issues and/or risk.

So, if inmposed, new regul ati ons singling out
i ndi vidual tissues would seemto have a far-reaching
i nplication on not only patient care, but on the entire
ti ssue industry and the various tissue banks, and this is
not even to nention the increased cost in the providing
of these tissues, that has to be passed on through the
health care system

So, in summary, fromthese and other facts and
evi dences that we have heard today, it would seemto
suggest that these materials should remain in their
current status as tissues, and continue to be viewed as
they are in reality, as unique and separate from devices.

We would further -- and "we" again being the
University of Florida and nyself -- we would further
submt that the threaded cortical dowel, as well as al
ot her bone and connective soft tissues, that are
m ni mal |y mani pul ated, neet the definition proposed by

t he FDA, and that no individual tissue or groups of

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

ti ssues be singled out.

Therefore, it is our belief that no further
regulation within the tissue industry is warranted at
this tine.

Thank you.

DR. WTTEN: Thank you, M. G owezewski e.

Qur next speaker is Daniel Mans from
Sul zer - Spi ne Tech.

Sul zer - Spi ne Tech

MR. MANS: Thank you, Dr. Wtten. Good
afternoon. M nanme is Dan Mans, and | amthe Vice
Presi dent of Regulatory and Clinical Affairs for
Sul zer-Spi ne Tech, who has paid the costs of ny travel to
t his session.

| would like to thank the FDA for this
opportunity to express the views of our conpany in this
public forum

Sul zer - Spi ne Tech manufactures nedi cal devices
that are used in patients in need of spinal fusion
surgery.

Currently, our conpany does not procure, process, or

di stribute human tissues for use in nmedical procedures.
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Hi storically, our conpany has been perceived as
an advocate for increased regulation of allograft bone,
however, it is the position of Sulzer-Spine Tech that
regul ati on of human all ograft bone as a nedical device is
not in the best interests of the public health for the
reasons already outlined by several of today's speakers
including Drs. Kitchel and Fessler.

We do feel it is inportant to make a distinction
bet ween al |l ograft bone and those products created from
el ements of allograft bone that al so consist of
mat erials, such as nmetal, polynmers, or aninmal tissues.
The FDA's treatnent of these products as nedical devices
is appropriate from our perspective.

As for m nimal mani pul ati on and honol ogous use,
Spi ne Tech applaud the FDA's efforts to develop a
mechani sm by which tissue products can be distingui shed
from medi cal devices, but agrees with many of the
presenters today who have expressed concern that these
definitions are vague and that they will be difficult to
apply uniformy and fairly.

Utimtely, we find the statenents expressed

this nmorning by AdvaMed on this matter to be persuasive,
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and so agree its position. However, recognizing the
specific requests made by the agency in preparation for
this nmeeting, we provide the followng interpretation of
m ni mal mani pulation as it relates to human all ograft
bone used for spinal reconstruction and repair.

We suggest that any process which does not alter
the essential mcrostructural elements of allograft, that
is, specifically the coll agenous and m neral el enents,
are processes of m nimal manipul ati on.

Specifically, these include, but are not
necessarily limted to, the cleaning, cutting, shaping,
and form ng of allograft bone.

Thank you for consideration of these coments.

DR. WTTEN: Thank you very mnuch.

Qur | ast speaker for this session is Jennifer
Davis from Hyman, Phel ps & MNanar a.

Hyman, Phel ps & McNanmar a
Legal |ssues Posed by the Proposed Ti ssue Regul ations

MS. DAVIS: Good afternoon. M nane is Jennifer
Davis. | aman attorney with the Washi ngton, D.C. |aw
firmof Hyman, Phel ps & McNamara, where we have been

closely follow ng the devel opnent of FDA's proposed
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scheme for regul ation of human tissue-based products.

| am here today at the request of Regeneration
Technol ogies. The goal of this presentation is to point
out sonme of the specific |legal issues that we perceive to
be raised by FDA's proposed framework fromthe
perspective of bone allograft processors, and hopefully
t o suggest sone approaches that the agency m ght take to
address these issues.

| was pleased to see this norning from FDA' s
presentations that they really are here to listen.
think there have been a | ot of good comrents presented,
and I would hope that they would take those to heart.

The first issues concerns what a | ot of other
peopl e have touched on, and I amgoing to try to present
it froma different perspective - the vagueness of the
m ni mal mani pul ati on and honol ogous use criteria.

We think that this raises at |east two | egal
i ssues, one concerning the adequacy of the public notice
that is afforded by FDA's proposals at this tine, and the
ot her concerni ng whether the current definitions of these
terms woul d be adequate to guarantee regul ated subjects

constitutional due process if they were finalized.
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To participate neaningfully in the notice and
comment rul emaki ng process, which is required by the
Adm nistrative Procedures Act, interested parties nust
have from the agency's proposal fair notice of the basis
and meani ng of that proposal.

We feel that FDA' s proposed criteria, mninal
mani pul ati on and honol ogous use, in particular, appear to
fall short of this requirenent. Sonme of the questions
asked this nmorning about clarification of these criteria
are representative of our view on this.

According to the proposal, however, neeting or
not nmeeting the criteria will in nbost cases nean the
di fference between premarket approval requirenents and no
premar ket approval requirements, and this is a
significant regul atory consequence.

Only with additional specificity and exanpl es
can tissue processors and other interested parties really
appreci ate how those proposed criteria, as the agency
interprets and intends to apply those terns, will affect
particul ar tissue-based products and thereby offer
meani ngf ul coments.

Therefore, we believe that if FDA intends to
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promul gate the m ni mal mani pul ati on and honol ogous use
criteria as regulations, final regulations, the agency
shoul d re-propose themwith nore specificity and exanpl es
of the kinds of processing and uses that the agency
bel i eves these terns to enconpass, possibly based on the
i nput provided, for exanple, by witten coments and sone
of the input offered here today.

A second issue involving vagueness has to do
with whether the current definitions would provide
processors with constitutional due process. Due process
standards require that federal |aws and regul ations
provi de regul ated subjects with fair notice and a
reasonabl e degree of certainty as to what is required for
conpl i ance.

Federal |aws and regul ations nmust al so provide
clear standards to regulators in order to prevent
arbitrary and subjective enforcenent. As presently
formul ated, we perceive the proposed m nimal nmani pul ati on
and honol ogous use requirenents to afford FDA virtually
unlimted discretion to decide on an ad hoc basis what
falls within and outside of these categories.

One ostensible solution to the vagueness of the
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m ni mal mani pul ati on and honol ogous use criteria that FDA
has offered in its proposal is to caution tissue
processors to consult the agency with respect to those
products for which they are uncertain.

Setting aside for the nonent issues concerning
FDA's Tissue Reference Goup, that solution consult the
agency would really only be tenable if the criteria and
t he procedures, FDA's procedures for interpreting and
applying those criteria are reasonably clear to begin
with.

If they are not, then, one can inmgine the
situation in which tissue processors will feel conpelled
to seek an opinion on virtually every product that they
intend to devel op and distri bute.

One can envision this undesirable result by
taking a | ook at what happened | ast year with FDA's
effort to classify bone dowels. Prior to that neeting,
as ot hers have nentioned, FDA had stated in the 1998
proposed rule, Establishnment, Registration, and Listing,
t hat m ni mal mani pul ation included the very processes
that processors use to create their allografts, for

exanpl e, cutting, grinding, shaping, soaking in an
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antibiotic solution, sterilization, freezing,
| yophilization.

The agency al so stated, for exanple, that
honmol ogous use of a structural tissue would include such
t hi ngs as bone allograft obtained froma | ong bone, but
used in a vertebra.

Based on these statenments, processors of bone
dowel s concl uded that FDA considered their bone dowels to
be m nimally mani pul ated and honol ogous, and therefore
subject to regulation as tissue as opposed to regulation
as devi ces.

Unti|l FDA announced the panel neeting to
classify bone dowels, it did not occur to npst processors
that there was any need to consult the agency regarding
the regul atory status of these products.

This brings me to another |egal issue concerning
the role and authority of the Tissue Reference G oup and
t he procedures enployed by that group to performits
appoi nted functions.

The TRGis only briefly mentioned in FDA's 1997
docunment, "A Proposed Approach to the Regul ati on of

Ti ssue-Based Products."” Strangely, this group and its
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functions are not discussed or even nentioned in the 1998
proposed rule or the 1999 Donor Suitability and Testing
proposed rul e.

The agency offered a little bit nore information
about the Tissue Reference Group this nmorning, and I
think that that is a good start, that there should be
nore transparency in the TRG s processes and functions.

According to their Manual of Standard Operating
Procedures and Policies, this group was established to
serve as a single reference point for product-specific
guestions concerning jurisdiction, policy and
regul ati ons.

The 1998 annual report indicates that the TRG
has authority to make recommendati ons regarding entire
cl asses of products. To date, the TRG has issued as
| east 12 recommendati ons of which we are aware regarding
how new ti ssue products should be regul at ed.

It is clear even fromthe |imted descriptions
of these recommendations that were nmade publicly
avai l abl e that they were dependent on the group's
interpretation and application of the proposed risk-based

criteria, mniml manipulation and honol ogous use.
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Maki ng jurisdictional recommendati ons based on
the risk-based criteria, we think is a rather significant
regul atory responsibility with inportant consequences,
but it is not described for public consideration and
comment in FDA's rul emaki ng proceedi ng.

We had nmentioned this nmorning of the request for
desi gnation regulations in Part 3 of the agency's
regul ati ons. Those were pronul gated through notice and
comment rule nmaking. Even they do not authorize the
onbudsman to nake jurisdictional decisions with respect
to entire classes of products.

Anot her issue | would like to talk about is the
secrecy with which the TRG s reconmendati ons appear to be
made. |If tissue processing entities are going to be
expected and recommended to consult with the agency,
consulting the status of their products, it seens there
shoul d be greater transparency in the TRG s procedures
and nethods, as well as in the results of its
eval uati ons.

Failure to nmake nore information about the TRG s
eval uati ons publicly avail able could conceivably result

in repetitive review of simlarly situated products. It
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could also result in uneven decision making, which is
actually a result the TRG was established to prevent.

These outconmes would be m nimzed, we believe,
by establishing public precedence that the industry can
| ook to and rely on.

A final question about the TRG concerns the
| egal nature of its recomendati ons and responses to
product jurisdiction questions. | think someone
mentioned this nmorning that it was issuing only
recommendati ons, and not decisions. Presumably, these
recommendat i ons woul d not have the sanme regul atory status
as a response to request for designation, but it is
really not clear how they operate to bind the agency -
woul d they bind the agency |i ke an advisory opinion?

As we understand, for exanple, the
classification panel neeting scheduled for |ast year and
then cancel ed was the direct product of a recommendati on
by the TRG It seens to be a pretty significant
i nfl uence for this group.

One final issue | would |ike to address, and
ot hers have touched on this, is whether than m ninal

mani pul ati on and non- honol ogous use concl usi ons, using
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t hese definitions, would be a sufficient basis on which
to require premarket review.

FDA has stated that the purpose of these
proposed risk-based criteria are to address factors that
bear on the safety and efficacy of tissue-based products.
A product's risk is perceived to be greater under the
proposal if the product is nmore than mnimlly
mani pul ated or pronoted for a non-honol ogous use.

As the witten coments submtted to FDA and the
presentations earlier indicate, there is a |long history
of safe and effective use of bone allografts in the spine
to restore stability and function to the spinal colum.

The history is docunented in the medical
literature, as well as by the surgeons who use these
allografts on a regular basis. Moreover, the nmedical and
scientific communities' understanding of the term
"honol ogous"” appears to be quite different fromthe nore
narrow perspective that FDA seens to be advancing.

FDA has al so suggested with respect to its
m ni mal mani pul ation criterion that it's a noving target
in the sense that processing which may be at first

consi dered nore than m ni mal mani pul ati on, nmay |ater cone
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to be understood as m ni mal mani pul ati on based on
experience and understandi ng of the technique.

Well, this may ultimtely serve a goal of |ess
regul ati on and proportional regulation. It could also
| ead to uneven treatnment of simlarly situated products,
actual ly punishing innovation or penalizing innovation by
calling the first product on the market nore than
m nimal |y mani pul ated and requiring prenmarket review,
while allow ng others to cone into the market nore easily
based on a later finding of | ess than m ni mal
mani pul ation.

Various types of bone allografts have been used
safely and successfully in the spine for decades, |ong
before the enactnment of the 1976 Medical Device
Amendnents. For nore than 20 years after the Medica
Devi ce Amendnents were enacted, FDA did not naeke any
attenpt to regulate nost of these tissue allografts as
devi ces.

We don't perceive or understand the
justification now for FDA to regul ate these articles as
devices. As others have nentioned, and we agree, we are

not aware of any mmjor new public health threat.
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FDA has al ready pronul gated regul ations to
address di sease transm ssi on concerns, and those appear
to be working quite well. Further, other organizations,
such as the Tissue Engi neered Medi cal Product Standards
Group of the Anerican Society of Testing Materials, are
presently addressing standards that will appear to deal
with aspects other than disease transni ssion, such as
t hose the agency has been asking questions about this
nor ni ng.

The standards nay wel |l address the outstanding
concerns, and we feel that perhaps it is too early to
nove forward with nore burdensonme regulation until we see
what the product of these standards-making initiatives
i S.

Even if FDA were to conclude under the current
forrmul ations of its definitions that certain allografts
used in the spine are nore than m nimally mani pul ated or
used for non-honol ogous purposes, we don't feel that this
means premarket review is necessary to ensure their
safety and efficacy.

If the stated goal of FDA's proposed approach is

to avoi d unnecessary regul ati on and burdensone
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regul ation, requiring premarket review of allografts,
whose history has al ready been docunented for many years,
woul d seem contrary to this goal

One exanple that is rather poignant is when FDA
attenmpted or nade efforts to require prenmarket
subm ssions for heart valve allografts, the continued
avai lability of the allografts was severely threatened
al t hough FDA eventually stipulated in a | awsuit brought
by the processors that it would not require premarket
subm ssi ons, HVAs today, heart valve allografts are still
regul ated as devices. The agency has proposed to
regul ate them as tissue without any requirenment for
premar ket subm ssion or review.

If the agency were to require the sane type of
review for bone allografts, |ike HVAs, the continued
avai lability of bone allografts may al so be threatened.

I n conclusion, FDA's proposed framework appears
to raise inportant |egal issues concerning, anong ot her
t hings, the authority and functions of the Tissue
Reference Group, and the definitions, interpretations,
and applications of the proposed risk-based criteria.

Wth respect to how the agency m ght achieve
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more clarity in its mniml manipulation and honol ogous
use criteria, we believe that FDA should re-propose the
definitions with nore specificity and exanpl es of the
types of processing and uses that the agency believes
these terns to enconpass based on i nput provided through
public comrent and al so through the presentati ons here
today and at other public neetings or workshops which FDA
m ght convene to offer an opportunity for a nore focused
interactive di al ogue between the people affected.

As for the Tissue Reference G oup's significant
role in determ ning how various types of tissue-based
products will be regulated, it appears that the agency
has an obligation to describe this group's role,
authority, functions, processes, and its recommendation's
process, as well as the public availability of these
recommendations in the proposed rul emaking in order to
conply with the notice and comment requirenments under the
Adm ni strative Procedures Act.

FDA shoul d al so endeavor to nmake nore
i nformation about the TRG s recommendati ons available to
the public. Establishnment of the public precedence w ||

hel p, in our view, to reduce repetitive review of
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simlarly situated products, as well as pronote
consi stent regul atory treatnent.

In closing, | appreciate the opportunity to
present these views today, and | an encouraged by the
agency's willingness, as it nmentioned earlier today, to
listen and really take to heart what has been said here.

Thank you.

DR. WTTEN: | would like to thank our | ast

speaker and ask the FDA Panel to conme up to the podi um

here.
Questions from FDA Panel
Now, | would like to start on the FDA questi ons.
Woul d anyone like to start?
[ No response. ]
DR. WTTEN: Perhaps | will kick off the
gquestions then. | wll just ask in particular Dr.

Laurencin, but anyone else on the panel who would like to
answer, which is there has been a | ot of discussion about
what type of standards woul d be desirable, and Dr.
Laurencin in particular, it seens you have put a | ot of

t hought into it, as is obvious fromyour presentation,

and | aminterested to know how you all would see those
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standards used, that is, would you see those standards
used a characterizing as the product on the | abels, so
t he surgeons could then | ook at the mechani cal
characteristics and biological activity, and select a
product according to his needs or what?

DR. LAURENCI N: Well, just |ooking at biol ogical
performance, | think that it be inportant to be able to
conpare -- there is really now a plethora of different
processed products that are actually on the market, and
it would be very useful to be able to exam ne those
products to be able to ensure that the biological
activity is uniformthroughout for what differences there
are.

| think in terms of nmechanical properties, it
gets quite inportant in ternms of the applications that
are going to be used. There is really again a plethora
of applications that will be there.

So, ny feeling would be, nunmber one, in terns of
bi ol ogi cal properties, very useful to standardi ze what
t he biol ogical assays are for determ ning whether it is
going to be histonorphonetric activities or an in vivo,

non-uni on nodel, et cetera, and | think in the industry

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

there are no uni form ways throughout in terns of
determning it. | think that would be nunber one.

In ternms of mechanical properties, depending
upon the type of graft material in the application, I
think it can be very inportant in terns of making that
determ nation, in terms of mechanical performance.

DR. WTTEN: Thank you. Any other questions?
Dr. Feigal.

DR. FEIGAL: If you look at the devices that
have the | east ampunt of regul ation, those are the Cl ass
| exenpt devices, which are exenpt from prenmarket review
so you can say, well, what is left in ternms of quality
controls for those kinds of products.

One part of it which has been di scussed today,
and not very nuch opposition, has been registration and
listing, so you can identify the universe, but one of the
requi renments that | would be curious to have sone
comments on, both fromthe practitioner side and fromthe
banki ng side, the other side is to have a system of
identifying problens.

Sonme of those would be in the category of

manuf acturing errors and accidents, others would be
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product problens that occur after release and what the
corrective actions are, and that type of thing.

It is those types of systens that are still
expected to be in place and sone of themlead to
reporting requirenents to the FDA

Wth the current system-- here is ny question
-- with the current system how good do you think these
types of error detection, reporting feedback | oops,
corrective kinds of actions are within this industry? 1Is
this an area where, in the absence of regul ation, such
systenms have devel oped, and is this an area where there
are any concerns?

DR. FESSLER: We have a system of peer review
and publication. | think that this has already devel oped
in that part of my job as an academician is to test
everybody's product and to see how it worKks.

We do that in animals before we do it in humans,
and then we do it in humans, and then | talk to ny peers
at national conferences, at international conference, and
in the hallways, and | publish those results, so | think
we have a very accurate nechanismto detect success and

failure anong all of these products right now.
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DR. W TTEN: Does anyone fromindustry al so want
to take a stab at answering this?

DR. MLLS: | think one of the key concepts you
bring up is how do you address the quality system i ssue
in tissue industry. | will just tell you fromRTI's
st andpoi nt how we did it.

RTI voluntarily subjected itself to inspection
and eventually received | SO 9001 certification, and
because of that, RTI is already obligated to inplenent
qual ity systens. We are required to have feedback | oops.
We are required to do design control, to do risk
assessnments, and have established a conplaint file system
and a corrective action system

| can tell you from personal experience
internally, those systens work very well in controlling
and inproving the quality of the grafts that we are able
to provide to surgeons.

MR. RUSSO. Richard Russo for AATB.

Two comments. First of all, there is a
regul ati on now currently in force, 1270. 31D, which says
that there shall be procedures during processing for the

preventi on of cross-contam nation or contam nation, that
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are witten, validated, and followed, and this is the
basis right now of inspections of tissue banks by the FDA
i nspectors |locally.

So, there is a basis for this issue of
procedures. On a different note, I will comment that the
di fferences between a graft |ike bone, that is renopdel ed,
you know, resorbed by the body, but renodel ed, not just
absorbed like a synthetic material, introduces issues,
such as the patient's health, the conditions of the bone
graft site, and the surgical technique in addition to the
basic structural integrity of the graft, so it becones
very difficult, as was pointed out, froma biological or
bi omechani cal perspective, to |look at this and sinply
report a problem

But certainly there can be, and it has been
suggested, that problemreporting occur. It is already
bei ng done on a di sease transm ssion basis at this point
in time, but not on a performance basis.

DR. WTTEN: Thank you.

Ot her questions? Areta Kupchyk.

MS. KUPCHYK: | have a comment and a question, |

believe for Dr. Fessler and Dr. Russo.
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Dr. Fessler, when you were speaking, you had
mentioned in your presentation that there is 100 percent
conpliance of tissue banks of the standards that are out
by AATB, | believe you were referring to, and | believe
that you cited a 1999 FDA notice of the Donor Suitability
Ti ssue proposed reg.

The way it was presented, it sounded as though
you were saying that all tissue banks are in conpliance,
and the way that it had been presented in the notice was
that all tissue banks that are nmenbers of AATB are in
conpl i ance.

| just wanted to nmake that note, and then to
follow up with either a question to you or to Dr. Russo,
how many tissue banks are not nenbers of AATB, and do you
have any sense of how many banks are out there and what
standards they m ght be following, if not yours?

DR. FESSLER: | don't know the answer to that.

MR. RUSSO. Responding to the question about the
nunber of tissue banks, we don't have an actual count.

We know that there are 28 accredited tissue banks that
process bone tissue -- that process bone tissue. There

are nore tissue banks that distribute bone tissue or
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recover bone tissue, but there are 28 that actually
process that are accredited.

| would presune that there is sonething on the
order of |ike say another 10 that mi ght be active, that
are not accredited, but we don't have an accurate nunber.

DR. WTTEN: Anyone el se want to respond? |
can't see who is at the end. Is that Jill Warner?

MS. WARNER: It is Jill Warner from CBER. | have
a question for Dr. Fessler and others who have argued
that FDA's proposed definition for honol ogous use is
illogical and potentially harnful to the public health.

In particular, | think there was a focus on the
| ocati on where the allograft is used, and that that woul d
be an i nappropriate focus for kicking up the tissue to
hi gher regul ati on.

However, FDA's proposed rules would apply the
additional |evel of regulation to allografts that are
pronoted, in other words, advertised or |abeled for
non- honol ogous use, not for tissues that are sinply used
by the surgeon in a non-honol ogous manner

| guess ny question is, does that distinction

make any difference in terns of your analysis of the
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effects of the proposal ?

DR. FESSLER: Yes, dramatically. What you do
then is you put ne in the sane position | was in with
pedicle screws five years ago, where | know that this is
in my patient's best interest, but before | can use it
for them | have to give them an absurd di scussi on of

whet her it is approved for use at that particular

| ocati on.

We know for 50 years that this is the best thing
we can do, but now | have to go back and say, well, you
know, | have been doing this for 20 years, and we have

been doing it for 50 years, and we know this is great,

but the FDA doesn't approve it. W are going to create a
pedicle screw situation all over again, and | think that
is what we are trying to avoid.

What we are saying is we have got the history
here, there is no reason to step back and make this
harder than it is.

M5. WARNER: Just to comment on that, as well.
Certainly, if the tissue were to be regulated in the
| ower tier regulation, there would be no FDA approval

either at that point. | amnot sure | conpletely
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under st and t he anal ogy, because the 361 product woul d not
be subject to FDA approval, it would be a | egal product

It would also be legal to be used in a manner as
t he surgeon sees fit.

DR. FESSLER: But it is defining it in a way
whi ch obscures that.

MS. WARNER: | have just one nore comment on
that. | think our concern about if a product is actually
pronoted or | abel ed or advertised as being effective in a
certain way that isn't its native state, that there be
nore issues than whether it will work in that manner

| think I understand your concern that there has
been a |l ong history here.

DR. FESSLER: But | would argue that |ocation is
not native state. You know, cancellous or cortical bone
taken fromany part of the body is indistinguishable from
cancel l ous or cortical bone taken from any other part of
the body. So, to inpose an artificial |ocation
definition for honol ogous doesn't make clinical sense.

MS. WARNER: Thank you.

DR. WLSON: Any nore questions?

| think we will stop for a break now. W are a
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little bit early, but we will reconvene at 2:35.

[ Recess. |

SESSION |V

Publ i ¢ Di scussi on/ Comments (Conti nued)

Moderator: Philip Noguchi, MD., CBER

DR. NOGUCHI: As we nove into this |ast
I nportant session of today's neeting, | want to thank
everybody for continuing to stay here and the very active
partici pation by everybody invol ved.

I n continuing the previous discussion of our
mai n topics of definitions of mnimally manipul ated and
honmol ogous versus non- honol ogous use we al so have sone
very inmportant conponents of the patients who actually
receive the benefits of all the work that everybody has
been doi ng.

| am Phil Noguchi, Director of the Division of
Cel l ul ar and Gene Therapy at FDA, and you all have paid
my way here as a nenber of the public branch of the
Executive Servi ce.

| think that is something that you all need to
keep in mnd, and we will try to nake sure that FDA

doesn't just remain facel ess, but that you have nanmes and
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faces to go along with everything el se.

Just once again to say there will be several of
t he patient advocates here who won't be able to
participate directly, but there will be a videotape
shortly.

Qur first speaker is going to be M. John Bl ock
from Tel os.

Tel os

MR. BLOCK: My nane is John Block. | am an
Ameri can who has been living in Europe for the last 12
years and perhaps | can bring a little perspective from
outside the United States on the proposed approach.

| am here on behalf of a German conpany call ed
Tel os, who is paying ny way. Telos has a deep interest
in the proposed approach being discussed today. We have
been trying to foll ow devel opnents in this area in the
U.S. as closely as possible.

| have to apol ogize for the title which has a
m stake. It is because | think I amlosing nmy English.
The title of my presentation is Mist Mderate Heat, and
not Moderate Mi st Heat MM Processing System for

Honol ogous Structural Bone Allografts from Surgi cal
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Donor s.

| had sonme data Tonford in 1995, and today we
have seen that the use of allograft bone has doubled. W
just heard fromthe AATB saying that 650,000 allografts
were used | ast year

The overwhelmng majority of allograft bone is
cancel | ous bone, and the primary source of allograft
cancel | ous bone is fenoral heads from surgical or |iving
donors, which are living patients undergoing total hip
arthropl asty procedures.

My talk will focus principally on these
all ografts which are typically used as bone void fillers,
and forgive me, but | assuned that they are honol ogous
structural function.

| would like to talk about three specific
i ssues, m ninmal mani pul ation, discuss two exanples with
regard to sterilization, disinfection, or viral
i nactivation of bone allografts, to |ook at surgical or
i ving donor versus cadaver-sourced bone allografts, and
thirdly, the utility of a six-nonth repeat testing versus
viral inactivation processes.

So, it may be nore, but this is all | could find
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in the literature fromPhillips, in a book call ed,

"Advances in Tissue Banking," Volunme 3. Ganmmma
irradiation is currently used by half the Anerican tissue
banks.

There appears to be a ritual dose of 25 kGy or
| omer for mcrobial inactivation. |In fact, the AATB 1998
st andards specify a mninum of 15 kGy, but too often
there is little allograft-specific process validation
based on the size or density of bone or the way they are
packed and sent to the sterilizer. | have heard stories
of themgoing in barrels to the sterilizer.

So, we need to see sonething in the form of
ki netics or virus decay. | amlooking at the reduction
factors of the allografts based on size, density.

In a couple of recent studies, the HIV bioburden
i nactivation dose in allograft bone has been estimated to
be 35 kGy, with a sterility assurance |evel of 106,
anywhere from 36 to 89 kGy, and there seens to be a
di sparity between these estimates and the ritual dose.

If we |ook at alloplastic bone void fillers, for
exanpl e, which have no risk of H'V, hepatitis, but they

do need to show SALs of 10°¢% for FDA marketing approval,
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and then Canpbell and Lee, in 1999, concluded based on
his estimates in bone allografts that ganma irradiation
shoul d be disregarded as a significant virus inactivation
nmet hod for bone allografts.

VWhen | | ooked at the proposed approach, we see
that gammma irradiation sterilization is cited as an
exanpl e of m niml manipulation, but is it really m niml
mani pul ati on for bone allografts when using the doses
needed to prevent viral transm ssion?

| would like to tal k about another m nimal
mani pul ati on techni que used in Europe. It is actually a
new application of an old technique. It is noist
noder ate heat treatnment of surgical fenoral heads, and by
"nmoderate heat," we nmean | ess than 100 degrees
centigrade, and there has been nore than 60, 000 fenoral
heads treated with this process.

We have been able to show a robust disinfection
reduction factor of greater than 8 logs for HV in sonme
wel | -known institutions. The clinical osteointegration
rates appear to be simlar to mnimal nmani pul ati on,

m croorgani sminactivation nmethods, such as gamm

irradiation, at |ow exposure |evels and ETO
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sterilization.

So, if the FDA is going to include ganmm
irradiation sterilization w thout specifying any
paranmeters, then, we would like themto explicitly
i nclude moi st noderate heat treatnent as an exanpl e of
m ni mal mani pul ati on of honol ogous structural surgical
bone allografts in its finalized approach.

The second point is surgical or |iving donor
versus cadaver-sourced bone allografts. 1In the proposed
approach, there is no differentiation made as to the
source of the bone allografts although the risk profiles
are very different.

Surgical thermal head allografts typically cone
fromolder living hip patients who have a low risk for
virus transmssibility, and we have heard that the nost
i mportant selection factor, which is screening, these
patients are avail able for thorough and extensive
screeni ng, and post-donation foll owup, for exanple, for
CJD.

There is a small, closed loop. By that, | nean
the orthopedi c surgeon knows who the donor is and knows

who the recipient is, and yet, for exanple, the AATB
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requires repeat blood testing of donor at six nonths for
HI'V and hepatitis.

If we | ook at cadaver bone allografts, it is
doubtful there is as thorough an extensive screening
procedure, there is no post-donation foll owup. The bone
is generally sent out of the hospital, kind of a black
box approach, and obviously, there is no repeat bl ood
testing possible at six nonths.

So, what is the result? W have |ower risk bone
allografts in ternms of m croorganismtransm ssibility,
are being held to a higher safety standard than
hi gh-ri sk bone all ografts.

So, on the |l ast page of the proposed approach,
you will find a proposal for specific communicabl e
di sease controls table. W wonder if to even the bal ance
bet ween cadaver bone and surgical bone, it should include
that allograft bone froma cadaver nulti-organ donor
shoul d be held in quarantine until the recipient of a
vital organ fromthe sanme donor, vital organ being heart,
ki dney, or liver fromthe same donors tested at siXx
mont hs for HI 'V and hepatitis, and that is not done now.

| noticed that the FDA has not addressed
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anaer obi ¢ and aerobic bacterial testing, and these issues
are not addressed in FDA's final rule, Human Ti ssue
I ntended for Transpl antation.

The | ast issue is six-nmonth repeat bl ood testing
versus viral inactivation processes. So, in 1994, in the
Lancet, the authors concluded -- which was the Centers
for Disease Control -- antibody assays by the FDA may be
unabl e to detect divergent H'V strains. So, is there too
much reliance on repeat serol ogi cal donor testing?

It occurred to ne that today we are here to
di scuss viral safety of bone allografts, but we haven't
heard yet from one professor or Ph.D. of virology or a
representative fromthe Centers for Di sease Control and
Prevention to hear that there is no viral safety threat
froma virologist is nore reassuring than hearing it from
a surgeon.

And where does this end? It seenms like with
each decade there is nore and nore testing being
required. Are we going to have 20 different serol ogical
tests required by the year 20507

I n Europe, we are taking a different approach.

By that, | nmean the European Associ ati on of Tissue Banks
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and the European Association of Miscul oskel etal Tissues
has stated in their 1997 Common Standards, that H V-1 and
2, and HCV antibody testing shall be repeated on the
living donor at |east 180 days foll owing donati on and
found negative before the tissues can be released into
the finished product inventory unless a validated method
for viral inactivation, as tested by an independent

| aboratory is used.

Thi s European proposal has been adopted into
German law |l ast year. It is in progress in The
Net her| ands, Bel gium Canada, and other countries. The
benefits of this could be quite interesting. They
provi de greater safety agai nst unknown, untested viruses
and new virus strains.

Let's not forget the world is getting nore
popul ated and airplane travel didn't exist 100 years ago.
It is possible to performthese viral inactivation
procedures with a m nimal mani pul ati on of allograft
function and performance that will |ower the cost of bone
banki ng by reducing quarantine tinmes and reducing
rejection rates due to the donors not com ng back for

repeat testing or secondary contam nati on.

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

So, the FDA is requested to consider the
inclusion of a simlar clause in its proposed approach,
valid only for fenoral head allografts fromliving donors
-- | am not tal king about cadaver donation -- when an
ext ensi ve screening procedure and initial viral blood
tests have been perfornmed.

This procedure then exceeds the safety nmeasures
currently used and advocated by the AATB and FDA for
cadaver-sourced all ograft bone.

Over the last 10 years, nmany hospital fenora
head bone banks in different countries, including the
U S. A, have been forced to close due to all kinds of
requi renents even though these allografts have a very | ow
risk for virus transm ssion.

This centralized approach is leading to nore
restrictions and higher prices. More recently, new bone
banki ng gui delines and regul ati ons with Germny and
Europe taking the lead indicate a trend towards the
adoption of a nore practical, cost-effective approach to
bone banking. Again, surgical bone has been safe.

Specifically, the incorporation and acceptance

of the use of validated m ni mal mani pul ation viral and
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bacteri ol ogical inactivation techniques in lieu of repeat
testing could offer a safe nethod to nmeet the increasing
demand, whi ch has doubled in the last five years, for

al |l ograft cancell ous bone in com ng years.

The need to test for nore viruses and
nm croorgani sns i s growi ng, not declining. So, for |ack
of two better words, | think of fine-tuning could be used
by the FDA to | ook again at the proposed approach to
reduce the current over-regulation of this |owrisk
subset of bone allografts, which will continue.

My | ast observation is that if a conpany cones
to the FDA trying to get PMA approval, for exanple, for
hand- hel d gamma irradi ati on bone sterilizer, first of
all, if it needs PVA approval, it needs to show robust
viral inactivation, as well as clinical performance in
terns of safety and effectiveness of the treated bones,
whereas, if a tissue bank sends the bone out to a normal
facility which does gamm irradiation, there appears to
be little restriction.

Thank you.

DR. NOGUCHI : Thank you, M. Bl ock.

Qur next speaker will be Victor Frankel, who is
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representing the Miuscul oskel etal Transpl ant Foundati on.
Muscul oskel etal Transpl ant Foundati on
Regul ation of Allograft Tissue Forns

DR. FRANKEL: Good afternoon. | would like to
t hank the FDA for giving ne an opportunity to conme down
here and speak. | am an orthopedic surgeon. | am a
Prof essor of Orthopedic Surgery at New York University,
was formerly President of the Hospital for Joint
Di seases, a large orthopedic hospital in New York City.

My background in regulation was that in 1962, at
t he behest of the Anerican Acadeny of Orthopedic
Surgeons, we started the Anmerican Society of Testing
Materials, F4 Conmttee on Surgical Inplants. | rose to
be chairman of that commttee.

They did a great deal of work devel opi ng
standards, volunteer standards, which the ASTMis wel
known for. In 1974, the FDA was starting to | ook at an
Ort hopedi ¢ Panel prior to the bill, and | becane chairman
and organi zer of the first Food and Drug Adm nistration
Ort hopedi ¢ Panel and continued in that role for three
years.

In 1986, in response to a perceived need for
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much nore bone than we are getting fromthe fenoral head,
I was a co-founder of the Miscul oskel etal Transpl ant
Foundation, so I have kind of seen all sides of this from
a using physician, and | have used bone for at |east 40
years, 45 years, as a hospital adm nistrator who wants to
keep the cost down and neke sure everything is safe, to
sonebody who has been instrumental in starting a |arge

f oundat i on.

Muscul oskel etal Transpl ant Foundati on was
founded by a group of doctors. [It's a not-for-profit
foundation. We built an entire budget, nonies for
orthopedi c research every year, and | ast year, in either
noney or kind, we put out $1.7 mllion for orthopedic
resear ch.

We have distributed nmore than a mllion bottles
of bone over the past 13 years, and have not had a single
di sease transm ssion. W have a feedback mechanismif
sonmet hing doesn't go right, but the idea of this is to
establish to the highest standards in allograft
technol ogy and safety, exceed your needs for quality and
I nprovenents in tissue recovery, processing, sources,

fund grants, fellowships support and extranural research
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to advance the science of allograft, and provide
education and resource material for the nedical
communi ty.

So, we are nore than a bond distributor, we try
to be an education and research organi zati on.

Now, who are we? These are the academ c
menbers, the various institutions and hospital s that
bel ong, they are nenmbers of our foundation. Just to
point out a few - Mayo Clinic, University of Rochester,
Uni versity of M ssouri, New Jersey Medical School,
University of Texas. We are a nationally based
or gani zat i on.

We have a board of directors of people
know edgeabl e in bone grafting, alnost all orthopedic
surgeons except for John Sherman, Ph.D., used to be
Associ ate Director of NIH  So, we have -- well, Dr. Enne
King, the father of bone grafting recently, and Dr. G oss
in Canada, who is a well known expert in this. John
W I Iliam Tonford, who has been nentioned in several talks.

So, this is a board of directors. W contro
t he foundation and set up its ains. W have a wonderf ul

staff and an adm ni stration that carries these out.
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We have a nedical board consisting of one nmenber
from each place, and | don't read the nanes, | just show
you the nunber of people we have - Cleveland Cinic
Foundation, Mayo Clinic, these are nore people. So, just
to give you sone idea of the depth of our bench.

Now, we have menbers, recovery and distribution
menbers, Rochester Eye and Ear Bank, Southwest Medi cal
Center, Transpl antation Society of M chigan, and so on,
and we have referring recovery organi zati ons, so we nust
have our handl e on about a third of the bone processed
and delivered in the Unites States. So, it is a big
or gani zat i on.

Now, what we do is advance the state of the art.
Years ago | would get a fenoral shaft if | wanted to do a
spine fusion. | would cut sections out of it, and
finally, we were able to make our own sections at MIF and
| at er devel oped anot her type of section that has | ess
ability to slip out of place, and has better fixation.

So, this is downstream manufacturing or shaping.
This is upstream manufacturing. Now, | would rather have
this made in a Class 10 clean roomthan this, that | saw

up in the Hospital for Joint Di seases operating room
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Not only does it take nore tinme, it costs nmuch nore
nmoney. The patient is exposed, as everybody said before,
with the wound open. So, this is a great service to have
this already nade.

Now, this technique goes back to after World War
I. People talk about Dr. Al bee. He was a great
carpenter. | think his father had been a carpenter and a
cabi net maker, and he brought those tools and technol ogy
into the operating room and he showed in his book al
t he devices that we see now - pegs, screws, wedges, and
so on. He was a very fine machinist. But it takes a | ot
of time, and there is a lot of risk attached to it.

Now, | would rather see this done at MIF than I
woul d see it done in the operating room Let me clarify
sonmet hi ng about discs. An intervertebral disc in an
upright human is basically a | oad-carrying mechanism It
transmts load fromthe torso down to the | egs, vertebra,
di sc, vertebra, disc.

There is a little nmotion in there. Now, notion
is very profound in sonething |ike a snake, that is al
over the place. We don't need that notion. Now, as you

get ol der, and, say, you rupture a disc, and a big piece
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of disc is taken out, that area settles down, the joints
in the back get out of whack, and many tines you have
back pain, or alternatively, you have degenerative disc
di sease because of heavy work or age, the disc
dehydrates, and doesn't |look like this nice, gelatinous
mat eri al you see, but it really |ooks |ike sone blue crab
nmeat in the Chesapeake Bay left out in the sun too |ong,
it's all decayed, so it no | onger has a | oad-carrying
function, it can't, so that the vertebrae settle down on
each ot her, becones pai nful.

Now, sonmebody showed today that if you wait | ong
enough, the vertebrae will hook thensel ves together and
self-fuse. That takes many years and many years of a
pai nful back

So, by going in and doing the fusion with
fenoral bone or whatever piece you are going to use, you
are speeding up the process, you can use this to jack the
di sc space up again, so that you don't have pressure on
the nerves in back. So, this is not an unusual use of a
pi ece of |long bone. This has been done forever, and you
are not replacing the disc, you are replacing the

function of the disc.
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| woul d abhor the idea of going to the cadaver,
taki ng out a cadaveric disc and sticking it in a patient.
That needs a | ot of work. Bone grafting has been going
on since Dr. Al bee.

Now, what do we suggest? | nean nost of our
statement is in nmy prepared statement. The FDA is to be
commended for |looking into the field. W think they
shoul d i ssue Good Ti ssue Practices dependi ng and
devel opi ng the ideas of the AATB and ASTM After all,

t he Medical Device Act of '76 relied upon 14 years of
work from ASTM i n devel opi ng standards. There was a body
of knowl edge all ready to go. The sanme thing is true for
bone.

So, in conjunction with the AATB standards, and
t he ASTM st andards, issue GIPs. After that is done,
then, revisit the definitions, which we are concerned are
ki nd of vague, subject to different interpretations, and
inthe end, | think it will be very costly to the nedica
system and will prevent as nuch new bone and new i deas
getting to the patient as we would wi sh. So, concentrate
on the GIPs.

Thank you.
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DR. NOGUCHI : Thank you very nuch.

Qur next speaker is Dr. Mark Citron who is
representing the Orthopedic Surgical Manufacturers
Associ ati on.

Ort hopedi ¢ Surgical Manufacturers Association

DR. CI TRON: Good afternoon. M nanme is Mark
Citron. | amwth Osteotech, but | amrepresenting the
Ort hopedi ¢ Surgical Manufacturers Associ ation today.

The Orthopedi ¢ Surgical Manufacturers
Associ ation, or OSMA, wel cones this opportunity to
respond to FDA's requests for comments by its
st akehol ders concerni ng the agency's regul ati on of human
ti ssue-based products.

OSMA has carefully reviewed FDA' s request for
comments, and ny presentation today represents the
conpi l ati on of the nenber conpani es' views.

OSMA was formed over 45 years ago and has wor ked
cooperatively with the FDA, the American Acadeny of
Ort hopedi ¢ Surgeons, the Anmerican Society for Testing
Mat erials, and ot her professional nedical societies and
st andar ds devel opment bodi es.

This col | aboration has hel ped to ensure that
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ort hopedi ¢ nedi cal products are safe, of uniform high
quality, and supplied in quantity sufficient to neet
nati onal needs.

Associ ati on menbership currently includes
conpani es who produce over 85 percent of all orthopedic
inplants intended for clinical use in the United States.
These conpani es provide for advances in technol ogi es and
i nnovations, in products for the surgeons and patients
who require them

These activities also provide a significant
nunmber of jobs for these U S.-based conpani es through
their global distribution systens. OSMA has a strong
interest in ensuring the ongoing availability of safe and
i nnovative surgical inplants.

Hi storically, OSMA has focused on products
conposed of netal, ceram c, and other man-made materi al s.
At the sanme tinme, OSMA works closely with the surgica
communi ty who have | ong considered human allograft as
both the standard of care and, in many cases, the only
met hod of care.

OSMA nenbers fundanmentally believe that the

human al | ograft products currently available to the
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surgeons should not be considered a device for regulatory
pur poses. We believe that the provisions of the Section
361 of the Public Health Service Act addresses al

rel evant concerns.

Therefore, Good Tissue Practices and the
associated rules with 21 CFR 1270 appear to control for
and address all applicable risks. To limt the
avai lability of these clinically necessary materials
coul d adversely affect those very prograns which use
human al l ograft in conjunction with OSMA nmenber
conpani es' surgical inplants. These inplants are
regul at ed as devi ces.

We shall expand on this point |ater today, as
well as in our witten comments that we shall submt for
t he docket.

OSMA strongly supports FDA's principle of
engaging its stakeholders in a dial ogue specific to these
emergi ng regul ations. We also believe that the neasures
taken to date by the agency regarding safety of tissue,
such as these donor suitability rules, are to be
appl auded.

VWhil e we have endorsed FDA's actions on donor
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suitability requirenments to ensure safe supply of tissue,
we have strong reservations about certain aspects of
FDA' s proposed regul atory approach to tissue-based

pr oduct s.

Of greatest concern are what appears to OSMA as
FDA's apparent attenpts to regulate tissue in a
burdensome and non-transparent manner.

OSMA fears that the potential for these
regul atory policies by either being poorly constructed,
unfairly executed, or both, could drive out good science
and di m nish FDA's very objectives.

Poor regulatory policy also poses the prospect
of adversely affecting innovation with no clear benefit.
We will detail our views on these critical points in
greater detail later in our comments.

OSMA continues to have significant questions and
reservations about the m nimal mani pul ati on and
honol ogous use criteria FDA is using to determ ne whet her
a particular tissue-based product will be treated as
conventional tissues, nedical devices, or biological
products.

OSMA al so believes that the criteria FDA w |
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use to nmake these jurisdictional determ nations cannot be
j udged separately fromthe process by which the agency
will apply the criteria. Therefore OSMA will be
provi di ng additional witten coments on the | ack of
procedures and openness by which we see the agency's

Ti ssue Reference Group determ ning jurisdiction.

OSMA has previously provided witten comments to
t he agency where we said that human bone all ograft
mat eri als and specifically those human bone products
currently used by surgeons for grafting purposes shoul d
not be regul ated as devices. They should be treated as
ti ssue under Section 361 of the Public Health Service
Act .

It may be of value to summari ze our perspective
on the two | aws surrounding tissue regulation and how
they relate to today's neeting.

Different sections of the Public Health Service
Act govern, in the first case, the control of
conmuni cabl e di seases, and in the second, biol ogical
products. These are the two key sections which are
termed 361 tissue and 351 tissue. These two sections can

be easily confused.
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For 361 tissue, these products are subject to 21
CFR Part 1270 for such critical itenms as comuni cabl e
di sease, but they are not subject to premarket cl earance.

361 tissues are not |ike Section 351 products,
whi ch are subject to device or biologic regulations.
Section 351 tissues require licensure as biologics based
on, anong other itens, their potency.

OSMA supports FDA's effort to distinguish
bet ween these two areas of regulation. W believe that
t he agency is correct in obtaining coments fromits
st akehol ders. We trust that this will be the first of
several opportunities of rulemaking in this area.

As such, we believe that the FDA' s regul atory
standards for rul emaki ng procedures where notice and
opportunity for conment will be applied, and these wl
be used and are to be encouraged.

We urge nore public nmeetings on these critical
matters as the agency clarifies its policies in this
emergi ng area of regul ation.

OSMA bel i eves FDA's definition of m ninal
mani pul ati on and honol ogous use offer inperfect and

uncertain guidance for determ ning what tissue should be
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regul ated as devices, drugs, biologics, or tissues.

As we have described in the distinctions between
351 and 361 tissues, any FDA initiative on the regulation
of tissue should address those portions of 361 tissue
that are relevant. These include processing controls
t hrough Good Ti ssue Practi ces.

We believe that the devel opnent of criteria,
such as m ni mal mani pul ati on and honol ogous use have no
rel evance to Good Tissue Practices, and they are
i npractical at best.

OSMVA fears that the rigid application of these
definitions will lead to the inposition of inappropriate
and burdensone requirenments for these conventi onal
tissues that are currently used by clinicians. Thus,
products currently accepted by the clinical community as
the standard of care may beconme unavail able to the
surgeons and patients who require them all because of
what we see as unneeded and potentially unreasonabl e
regul atory policies.

OSMA has found, therefore, that the current
definition for m ni mal mani pul ati on and honol ogous use

are potentially harnful for the reasons we have stated
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and will speak to later. As such, OSMA would like to
suggest an alternative. OSMA strongly believes that the
use of allograft bone in any clinically necessary

ort hopedi ¢ procedure as determ ned by the surgeon
represents honol ogous use regardl ess of the anount of
mani pul ati on of the product.

I n addition, and as previously stated, OSMA
encourages an ongoi ng rul emaki ng process and suggests
t hat such an approach woul d present a reasonabl e
alternative to the current inpractical definitions.

For exanple, |abeling standards, a part of a
notice in rul emaki ng process, would identify perm ssible
claims as part of a class of products. Such a process
coul d al so address product conposition, physical
di mensi ons or other product description concerns.

OSMA further believes that current FDA concerns
specific to this neeting would |ikely be addressed by
FDA' s upcom ng Good Tissue Practices standards. Most
i nportantly, OSMA supports a sound and rational approach
to tissue processing and wel cones the opportunity to work
with the agency in bringing out reasoned and accepted

st andards, such as GIPs.
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It is also inportant to state that standards
currently exist in the formor accreditation requirenents
fromthe Anmerican Association of Tissue Banks.

Addi tional national standards are actively being
devel oped by such groups as the ASTM under the Tissue
Engi neered Medi cal Products Standards G oup.

Thus, in the absence of GIPs, OSMA believes
enacting regulatory policies at this time would be
premature. Further, such actions are disproportionate to
the degree of risk. The controls that currently exist
are capable of addressing all identified risks, and
finally, forcing a regulatory scheme at this time would
i kely be disruptive to ongoing standard setting
initiatives.

We believe such a disruption would be at odds
with the agency's own goals to establish standards either
voluntarily or under its own GIPs. As FDA applies its
proposed criteria and practice, OSMA expects that there
wi || be occasions when the agency and the nedi cal
communi ty di sagree over whether a specific product has
been m ninmally mani pul ated or is being put by physicians

t o honol ogous use.
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Al so, while there may be cases where there is
agreenent on the application of the criteria, there wll
be di sagreenent about the appropriateness of the
regul atory requirenments inposed.

OSMA bel i eves that such di sagreenment shoul d be
identified and resol ved through transparent, open, and
early conmmuni cati on between FDA and the nedi cal
community. Again, we will provide additional witten
comments to this point.

To clarify our concerns, an inprecise criteria,
such as m nimal mani pul ati on and honol ogous use,
generally lead to a lack of uniformty and transparency
in regulatory practice. Thus, even if there may be a
consensus on how these ternms are interpreted at one point
in tinme, the apparent |lack of a clear process to
adj udi cate the decisions would likely lead in the future
to inconsistent, unreliable, and unpredictable regulatory
opi ni ons.

OSMA is concerned about the prospect of setting
a stage for regulatory creep where the inplenentation of
regul atory policies will in the future be either

m sinterpreted or wongly applied.
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OSMA believes that there are clear public health
benefits in maintaining a safe and conti nued supply of
tissue to the nedical community and the patients who
require them

We have found that the current policies and
regul ati ons dealing with donor suitability are sufficient
to support the continued use of human allograft tissue.
As previously noted, unnecessary and overly burdensone
regul ations in the absence of GIPs is premature and
i nappropriate to the degree of risk posed by these
pr oduct s.

OSMA finds that such premature regulation is at
variance with FDA's stated objectives to streamine
government regul ation, mnimze regul atory burdens,
encourage product innovation, and be proportional to the
degree of risk the product poses.

We cannot enphasi ze too greatly our agreenent
with the agency on a proportional degree of regulation
and say that to our know edge, there have been virtually
no reports of infectious disease transm ssion in the U S.
for processed human bone allografts since 1985, when

modern testing nmet hods becane avail abl e.
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As stated, the inposition of these definitions
to regulatory practice is considered arbitrary at best,
and would likely disrupt the availability of quality
i nnovati ve products.

In fact, such action may pronote the
proliferation of hospital or other intrastate-based
suppliers, frustrating the very interests of FDA and OSMA
i n seeking and mai ntai ning safe and avail abl e suppli es.

Therefore, a single broad definition where human
bone tissue used for repair, replacenent, and restoration
of function enmbodi es what OSMA believes to be the best
alternative to the current proposal

Thank you very nuch.

DR. NOGUCHI : Thank you, Dr. Citron.

Qur next speaker is Dr. Harvinder Sandhu, who is
representing the Hospital for Special Surgery at Cornel
Uni versity.

Hospital for Special Surgery - Cornell University

DR. SANDHU: An earlier speaker elected not to
give ny presentation, so | guess | amforced to give it
myself. | would like to firstly thank FDA for providing

me the time to speak this norning.
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| am an orthopedi ¢ spine surgeon at the Hospital
for Special Surgery at Cornell Medical Center in New York
City. M colleagues and | at ny institution have | ong
been advocates of the use of cortical allografts for
anterior fusion of the spinal columm.

In recent years, we have nade extensive use of
the precision pre-cut allografts now avail able for
anterior spinal fusion procedures. |In our series of
patients, we have denonstrated and presented at
scientific nmeeting that such grafts have significantly
reduced our operative tinmes, reduced intraoperative bl ood
| oss, shortened hospital stays, and shortened the tinme
for our patients to return to work.

For this reason, we were greatly disappointed to
| earn that regul atory changes now being contenpl ated by
FDA may potentially limt our access to these pre-cut
bone grafting materials.

| am here on behalf of nyself and ny coll eagues
to advi se agai nst regul atory changes that may cause this
to occur.

As ot hers have nentioned, and | amgoing to

sound |i ke a broken record, allografts have been used
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al ong the spinal colum for as long as spinal fusion has
been performed. Fred Al bee, who has been quoted many
times today, used allograft bone to fuse a patient with
spondyl ol i sthesis as early as 1929.

Reput abl e physicians in the United States and
abroad have | ong advocated the use of a variety of cut
and shaped bone allografts in their surgical techniques
for anterior spinal fusion.

In the 1950s, Drs. Cloward and Crott [ ph]
popul ari zed the bone dowel shaped allografts that were
routinely derived fromthe ilium humerus, fenur, or
fibula. Ohers, such as Smth and Robi nson, recomended
ri ng or wedge-shaped grafts derived fromthe fenur,
tibia, or fibula. Such has been the mainstay of spinal
surgery for half a century.

Prior to the availability of precision, pre-cut
all ografts, the majority of structural allografts in use
required intraoperative cutting and shapi ng usi ng
standard surgical tools, such as oscillating saws,
chisels, and mallets. The precision of such techniques
has al ways been far fromexact. |In fact, in many cases,

even rough approxi mations of optiml shape were accepted
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to expedite surgery.

The intraoperative preparation of allograft
i mpl ants is of course done during the operating period
under anest hesia and during wound exposure. W have been
menti oni ng that several tinmes today.

I n addition, since the required shape to be cut
is determned very often after the patient's own bone has
been decorticated, the allograft preparation is done
during a time of relatively heavier blood |oss.

This preparation process therefore involves a
wel | -established risk of greater blood |oss, increased
l'i kel i hood for infection, and increased anesthesia risk.
During informed consent for surgery that may invol ve
i ntraoperative preparation of bone, our patients are
fully explained the additional risks of the graft
preparation process.

The availability or precision pre-cut allografts
has markedly reduced the risks associated with anterior
spinal fusion surgery. As | have already nentioned, they
have reduced our own operative tinmes and surgical blood
|l oss. The grafts are precisely cut and shaped, such that

a nore reliable interference fit is achieved than could

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[--- Unable To Translate Box ---]

be achi eved by self-cutting these grafts in the operating
room

For this reason, these grafts have often
obvi ated the need for adjuvant internal fixation instead
of perform ng both anterior and posterior surgery with
pedicle screw as shown in this slide.

Properly fit grafts, such as the threaded bone
graft shown in this slide often provide sufficient
stabilization, thus in many cases, the fusions perforned
with pre-cut bone graft materials can be done with bone
al one and without adjuvant nmetallic internal fixation.

Thi s advant age, of course, shortens surgical
intervention and shortens recovery timnes.

My col |l eagues and | believe that structural
al l ografts are far superior to the widely used netallic
i nt erbody fusion devices both biologically and
mechani cal | y.

From a nmechani cal standpoint, the conpressive
strength of cortical allografts generally exceed
physi ol ogi c | oads. The conpressive strength of cortical
all ografts are conparable to netallic intervertebra

devices. The allograft is shown here in the green bar.
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Finally, the fatigue |oading values are simlar,
if not superior, to alternative inplants. Pre-cut
allografts are shown in the farthest on the right.

Most inportant in nmy mind, however, bone graft
materials are biologically superior to netallic device
products because of their capacity to incorporate to host
bone, to renpdel according to physiologic |oads, and to
ultimately resorb.

This, in the prior histologic section froma
primate's final nodel, denonstrate the capacity of
all ograft inplants to conpletely renodel and resorb
follow ng fusion of the intervertebral space |eaving only
native host bone.

In this exanple, no remant of the allograft
implant is evident at the fusion site. In contrast,
metal lic inplants, because of their rigidity and
per manence, pose a life-long risk of a stress riser
bone-netal interface failure. This risk increases with
age-rel ated bone mneral loss and is certainly higher in
post - nenopausal wonen with progressive osteoporosis.

My genuine concern is that limted access to

pre-cut allografts will encourage surgeons to increase
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their use of metallic interbody fusion devices. |
strongly feel that this change would not be in the best
interests of our patients.

In my practice, if my access to pre-cut
al l ografts becomes restricted, | will continue to inplant
shaped cortical allografts using the surgical techniques
of a decade ago. M colleagues and | will once again
i nform our patients of the risks associated with
i ntraoperative preparation of allograft bone inplants.

We will have to explain to our patients that
pre-cut allografts, despite their well-established
advantages in our hands, are no |onger avail able because
of regulatory concerns. Qur nost difficult task will be
to explain to themthe | ogic of such regul ation.
Hopefully, this will not be necessary.

Thank you for your tinme and attention.

DR. NOGUCHI: Thank you very nuch, Dr. Sandhu,
and | thank everyone for continuing to be remarkable in
keepi ng on tine.

Qur next speaker is M. Jens Saakvitne of Life
Al aska, and representing both Life Alaska and | believe

anot her physician associated with it.

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

Li fe Al aska

MR. SAAKVITNE: | am Jens Saakvitne. | am
Director of Life Alaska, which is a nonprofit tissue and
organ donor program covering the State of Alaska. Life
Al aska paid for ny trip down here.

The Chairman of the Board of Life Alaska is Dr.
David McGuire, who is an orthopedi c surgeon who
specializes in arthroscopic knee repair. He also asked
me to share sonme of his views as an orthopedi c surgeon.

Dr. McGuire has been perform ng ACL
reconstruction for about 18 years or so, | believe. 1In
1990, he started to get fairly heavily into allograft or
at | east made sonme very serious noves into it. At that
point, he hired a full-tinme researcher, who remai ned on
staff, and | believe in 1997, he put on a second
full -time researcher, so Dr. McGuire nmakes every effort
to go ahead and back up his thoughts and his guesses wth
facts.

If you follow the transition he nade from back
in 1990, 4 percent of his patients who needed an ACL
reconstruction received an allograft. For '98, '99, and

so far in 2000, it is over 90 percent of the patients
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that come in with a torn or destroyed anterior cruciate
i ganent, are not only given the option, but normally
strongly encouraged to receive an allograft or a

t ranspl ant ed t endon.

During this period from 1990 through now, he has
done just over 900 ACL allografts using al nost al
al l ograft patellar tendons or hem -patellar tendons.
During that time, he has had zero graft failures, he has
had zero infections where he feels it was related to the
graft.

So, the nunbers which are published in
Arthroscopy -- unfortunately, | don't know the citation
-- are pretty strong.

Why is Dr. McGuire and nyself here tal king about
patell ar tendons and knees? WelIl, contrary to what was
said at the very beginning as far as it seened fairly
clear that nost tissues or many tissues would not fall
under the new guise of device, there is a great deal of
nervousness, there is a great |ack of understandi ng or
clarity as far as what the final decisions will be.

This why we wel come this opportunity to go ahead

and share our views now because if the decision is mde
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that, yes, to go ahead with the wording, then, the door
is closed, we no |onger have a say. W nmay be surprised
by the ruling, saying that if you take an extra-articul ar
| i gament, such as the patellar tendon, you put it into an
interarticular joint, does that make it non-honol ogous.

We don't think so, but we don't know. \hat if
you take a tendon and use it as a |liganment, does that
become non- honol ogous, if not now, maybe interpretation
two years fromnow or five years fromnow, don't know.

It definitely concerns us.

Why, as a tissue bank, would |I care at all about
speaki ng here? Financially, to the best of nmy know edge,
where we don't have any processing, we do a small anmount
of courtesy distribution -- I think that is 1,200 pieces
of tissue a year or sonmething -- there would not be any
real financial incentive.

My biggest reason for wanting to conme is that in
the last 21 years, | talked with sonething over 2,000
decedent famlies, nost of whom have beconme donor
famlies, stayed in touch with many, many of those
famlies for nmultiple years, remain absolutely amazed and

overwhel ned by the conpassi on and courage these famlies
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show, and | feel that a trust is put in nme, a trust is
put in nost tissue banks and nobst coordi nators and nost
peopl e that go ahead the offer the option of donation.

VWhen fam |ies accept that option in this
terrible, terrible tinme, they are saying do the right
thing. To me, in talking with them both at the tinme and
afterwards, they are saying help people with it, and I
think we need to take that charge and say okay, how can
we hel p the nost people in the safest way.

Does this nean reducing safety standards? No,
nobody wants that, but does it mean working as a cl ose
teamwith the FDA, with AATB, with everybody, to say we
are maxi m zing the benefits that cone out of this? A
strong yes.

As you can see, | am not going to beat a dead
horse again as far as having a surgeon or having surgical
assistant performthe graft, we know about the
advantages. It has been presented nmany tinmes as far as
t he advant ages of having tissue prepared outside and
prior to the OR

The only thing that nmaybe has not been nentioned

is that while surgeons are way too good to ever
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accidently drop a graft, | have heard runor that that
happens to technicians. |[If it is done in a bone bank,

t hey can go ahead and discard that allograft, prepare
anot her one. You don't have a patient on the table where
you don't have other options.

Agai n, just finishing up the argunent of why it
makes sense to have allografts prepared el sewhere, the
obvi ous concern if this pushes it over into a device, we
will go back to getting raw allograft or even autograft
in the operating room

One of the things that Dr. McGuire wanted to
stress is that with the tissue that is being used
currently, there is no additions of drugs, chemi cals, the
changes, the function of the tissue.

Many, if not nost, of the shapes are based on
what they started off doing with autograft tissue, and
then they have carried it over to allograft and are
maki ng some m nor revisions on that.

You get into sonme of the nore interesting
forefronts. Conposite grafts can have many definitions.
In this case, what we are tal king about is a conbination

of either autograft and allograft tissue or two pieces of

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546-6666



[___

Unabl e To Translate Box ---]

al l ograft tissue.

Currently, Dr. McGuire has done several cases
where he has taken an Achilles tendon, used that for one
bone plug in the tendon, and then up in the tibial
tunnel, when he drills that out, he will go ahead and
save the core, knots that, and pass the Achilles over
that, so you are running into the m xture conposite.

You could do the sane type of conposite using
two different pieces of allograft. Howis that going to
be viewed in the future? Are the regulations going to
al l ow i nnovati on and the continued devel opnment of
technol ogy for the patient?

One of the things that the Achilles tendon
conposite has done is relieved a little bit the
i ncredi bl e demand and shortage of patellar tendons for
ACL repair. |If this technique continues to devel op and
catch on, we may be able to use sone of the other tendons
that don't get used as nmuch, anterior/posterior tibialis,
et cetera, that with innovation, it will allow us to go
ahead and figure out nore ways to sol ve probl ens, reduce
sonme of the shortages that we are having currently for

ti ssue.
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It also gives the donor famly the gift of
havi ng nore of their gift honored, nore of their gift
used.

Lastly, a nunber of different places are |ooking
to or are currently taking bone, adding screws to it.
Hopefully, we will never have to get back to the
m d-eighties, like Dr. Vich, and start adding the screws

right in the OR. W have a capability and expertise to

do it in the Class 10 clean roons. | hope the regul ation
will be a partner with us and all owi ng that.
In closing, I would |ike to touch on two points.

One, especially when | attend neetings concerning organ
donation, they talk about life saving versus life
enhanci ng, and tissue kind of gets brushed to the side a
little bit as |ife enhancing.

Havi ng worked a great in a nedical exam ner's
office, in Alaska, there are approximtely 2,500 deaths a
year with a popul ati on of 600,000. There are in any year
at | east 25 deaths from people that have either back
injuries, hip injuries, knee injuries, and are just
unabl e to manage pain control

VWhet her or not a suicide, whether or not it's
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prescription drug overdose, whether or not it is alcohol
overdose, don't know, but it is a huge and probably
underreported problem Sonme of the surgical techniques
we are tal king about that are state of the art, they are
addressi ng sone of these issues, the cause, chronic
disability, chronic pain, take away a person's |ife, take
away a person's dignity.

We can't underestimte the cost of noving
backwards on some of this technology. Again, | think we
have to do that as a partner.

Lastly, if I were to take a piece of tissue, a
product, sonething, what is it? To a doctor, it may be a
crock dowel if he is about to use it. To nme, to a
certain famly, that's a 42-year-old woman wi th auburn
hair, who was wal king with her husband by a sal non
stream hol di ng hands, kids behind them A pick-up truck
went out of control, traveled 50 yards off the highway,
struck her and her husband. Her husband was thrown to
the side. Wfe was killed.

| talked to the husband by tel ephone seven hours
after the event. He told nme the rest. He told ne how he

remenbers flying through the air, when | anded, his knee
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felt funny, it hurt, but he knew that his w fe had been
hit. He had seen her being thrown, and he | ooked for
her, and all he could see was a pick-up truck that was
now straddling the stream and he was yelling for people
to help, and there were a nunmber of other fishernmen
around.

He said the fishermen gathered around this truck
| ooking for his wife, and then over the course of the
next few seconds, his wife's body canme drifting out from
under the pick-up in the current of the stream

These fishermen pulled his wife to the side of
t he stream and knelt down next to her, and this is about,
I don't know, 15, 20 feet away fromthe husband, and
attenpted to do mouth to mouth breathing for this wonen.

Unfortunately, she had an eggshell fracture of
the skull, the fractures were so bad they sinmply could
not forma seal, and the wfe was decl ared dead at the
scene.

They had just noved up there. She had gotten a
teaching job, everything was going so well, and then this
happens. This man's, this famly's l[ife had fallen

apart. | talked with himwthin a few brief hours and in
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spite of all that incredible loss and pain that | can't
even begin to imgine, two of his comments to ne were
pl ease go out and hel p sonebody with this. Then, he said
this is sonmething that woul d have been special to ny
wife, | like thinking that she is making nore of a
di fference.

| think we can continue in a partnership with
the FDA, with technol ogy, with surgeons, with transpl ant
prograns, wi th donor progranms, and if we have the open
conmmuni cation, | really think we can help to honor these
fam | ies and give sone really pretty neat gifts to the
recipients.

Thank you.

DR. NOGUCHI: Thank you very nuch, M.
Saakvi t ne.

Spi nal Patient Recipients of Allograft Tissues

Qur next three presentations are going to be
from patients and recipients and donors.

The first one, unfortunately, the recipients are
not able to be here. These patients were unable to
attend the neeting, so they had a honme video nade. It is

going to be showi ng Melinda Taylor, who is an allograft
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reci pient, Lisa Wasshausen, who underwent an autograft
operation, and Marisa Taylor, an other allograft
reci pient with her doctor, Dr. Raynond Wo.

[ Vi deot ape pl ayed. ]

DR. NOGUCHI : Thank you very much, if we could
have the lights, please.

Qur next two speakers, | would like to thank
them both for taking the time and effort to conme here
today. Sonmetines it always seens |ike the FDA may be an
unappr oachabl e obj ect sonewhere inside the beltway, but

we are very pleased to have both of you

A Donor Dad and His Story

OQur next speaker is Sheriff Stephen Celrich, and

| understand you are a donor father, is that correct?

MR. CELRICH : Right.

My nane is Steve QCelrich and | amthe sheriff of
Al achua County, which is in Gainesville, Florida, and I
am al so the Chairman of the Gft of Life Commttee for
t he National Sheriffs Association.

RTlI bought ny ticket to conme here to speak,
dependi ng on your perspective, either they are in ny

county or I amin their county, and so |I am speaki ng
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really on behalf of the National Sheriffs Association
about this issue.

Before | do that, I want to tell you about ny
perspective on this and how | got to where | am today
based on being a donor dad. That is what | am here about
today, is not being the sheriff or chairman of that
committee, but as a donor dad and what it neans to us as
t he donor community, donor famly community, about this
i ssue and the larger issue of governnment regul ation and
sonetimes over-regul ation when we are faced with this
shortage of organs and tissues to go around.

You see, ny story started on Father's Day of
1995. | got that call that every parent dreads, and it
starts out with, "There has been an accident.” Now, |
have been a cop for over 20 years, 23 and sone years, and
I have made that phone call, but | know what it neans
when they make that phone call, and |I knew right off the
severity of the situation.

You see, ny son, Nicholas, who was 18 years ol d,
went off on a high school, post-high school trip with a
bunch of his friends to Cancun, Mexico. There, he and a

young lady fell off a balcony after a night of partying,
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and the young lady fell and | anded on her feet and
smashed her hip and smashed her knee, and she has gotten
a hip replacement and will face, as you all know -- she
was 18, many nore before her life is over.

So, | went to Cancun, Mexico, to get my son
back, and I went to retrieve himthere, and they told ne
there that he was what they call brain dead. | brought
hi m back with the hel p of Shands Hospital in Gainesville,
back hone where he was born. He was born there and |
wanted himto die there if he had to, just down the
street fromthe hospital where he was born

The doctors there never gave nme any hope. He
was decl ared brain dead and | was approached, as a
parent, about donating his organ and his tissue, and |
said yes. W had not discussed that, but that's the type
of kid he was. He was a big, strong kid. He had
lettered three years in high school football, and he was
also a weight lifter. He was 6 foot 2 and wei ghed about
220 pounds.

After I made that decision, they imediately or
after they got the proper certifications, and so forth,

as to his brain death, they took his heart, they took his
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| ungs, they took his kidneys, they took his pancreas,
t hey took his stomach, and as we are hearing today, they
t ook his bone.

102 people since that time have received either
the gift of life through organs or |ife-enhancing gift
t hrough his donation of his tissue. | have never | ooked
back and regretted that because things that happened
after that reinforced that we -- he -- did the right
t hi ng.

You see, one of the toughest things for a parent
to do is to go through your kid's stuff after they have
di ed, and ny older son and I went through his things, and
I was amazed, one, about how little an 18-year-old really
has, and, nunmber two, | couldn't find a | ot of the things
he had. Where were his Garfield books? What was his
boombox? Where was his pellet rifle? Were was his
fishing rod?

Now, the truth of the matter was that he had
given those things away or he had | oaned them out. You
see, during his life, he had given little bits of hinself
away all during his life, and then the final analysis, he

gave us everything he had.
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Now, ny role as the chairman, it's a long story.
| got to be chairman of the National Sheriffs Association
Gft of Life Commttee, but our role is, is to spread the
word throughout the United States as far as Oregon,
ti ssue and bl ood donation and the inportance thereof to
sheriffs' offices with the cooperation of the nedica
conmmuni ty throughout the United States.

During the nonth of December we put these on
mar ked cars, sheriffs' cars. W pass out donor cards.

To this date, we have passed out 75,000 donor cards, and
we put bunper stickers on over 3,000 nmarked sheriffs’
vehi cl es throughout the United States, but we have got a
| ot nore work to do.

What | am here about today is kind of a trend
that | see, perhaps with the governnent, and it started
out with nmy concern about the HHS and their regul ati on of
organ donation. | heard sonme things today from FDA staff
here that concern ne.

One of themis -- and | tried to get this down
as best | could -- one staffer quoted, "The difference
bet ween human bone and netallic or ceramc is no nore

than the difference in material . "
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For me as a donor dad | find that offensive.
Anot her quote. "If you change a tissue, it is no |onger
considered a human tissue.” It is painful.

We tal ked about products today. We tal ked about
devices. W talked about tissue products. As far as a
donor famly, that is a killer.

My role and the role of people like nme is to get
nore donors, get nore people signed up, and the nore we
regul ate, restrict, confine, make it harder to make these
donati ons, the tougher it is going to be.

My son was able to give 102 people this gift. |1
can't tell you how di sappointed I would have been that |
found out that government regulations only allowed 40
peopl e or 60 people to get them not 102.

The good news, as you know, as far as organ
donation is, is that we are up to about 20,000 procedures
a year. The bad news is, is that there is about 70,000
peopl e waiting.

You know, we do a thing at the Al achua County
Sheriff's Ofice where we take a K9 into the pediatric
wards and visit the kids that are in those pediatric

wards, and sone of them a lot of themare waiting for
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transpl ants.

Now, | know they don't necessarily want to see
the sheriff, but they sure do |ike to see that dog, and
we take a picture of themw th the dog, a polaroid, and
give it to them and you can see sone of them have a
collection of two or three since we go in there once a
nmonth. Unfortunately, some of those kids never |eave
t hat hospital.

As far as tissue goes, we have heard here today
t hat 100, 000 or nore procedures are done, hundreds of
t housands of procedures are done every year, and | don't
want even nore people than that waiting for these
pr ocedur es.

See, what we don't need to do is take the human
el ement out of this by tal king about products and
devices. W need to put the human elenent in it, because
that is what we are all here about.

| sonetimes see governnment involvenment in this
things, | know there is a need for regulation, but I
don't want a manufactured crisis that begs for government
regul ati on when none i s required.

| think this is a nedical question, and not a
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government question. It's a human question. | want to
do everything | can to increase the nunbers of organ
donations, tissue donations, and blood availability

t hroughout the United States, and the sheriffs in your
conmmunity want the same thing.

That is what | am here to push. | hope you will
agree with ne.

Thank you for your tine.

DR. NOGUCHI : Thank you very nuch, Sheriff
Celrich.

Qur | ast speaker is Ms. Chrstine Bl ackgoat,
anot her donor parent.

Donor Parent Testinoni al

MRS. BLACKGOAT: Hello. It has been a | ong day,
so | amgoing to try to be brief.

My name is Christine Blackgoat and | am a nurse
and a donor parent. | have cone 4,200 mles to talk to
you today for 10 m nutes at approximately the cost of
$310 a minute. Fifty percent of that expense is on ny
own, and the other half is split by Life Al aska, a
not-for-profit organ procurenent organization and a

donor.
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We woul d not be at this juncture today but for
the difficult decisions and soneti mes courageous
decisions famlies make at very tragic tinmes, also, were
it not for the foresight of the donors thensel ves when
they let their famlies know what their w shes would be
under those circunstances.

| would like to share with you the
ci rcumst ances, questions, and influencing factors that
donating famlies frequently face. |In the case of donor
parents, the circunstances are often sudden, unforeseen,
and untinely.

Remenber your surprise when you heard about JFK
Jr.'s accident or Princess Di? WIlIl, nowimgine it's
happened to a | oved one, soneone near and dear, soneone
too healthy, too young, too full of joy to die, and you
will glinpse the inconprehension that nost donor famlies
face at that tine.

As a nurse in pediatric intensive care unit, |
| earned early on that the questions parents asked when |
was soliciting for a donation often seened to range from
t he nundane to the extraordinary, and yet, when |I found

myself in that position, | had the very sane questions,
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questions like will this delay the funeral, how much w I
this cost, who will get the tissue and bone and organs,
and the inpossible, will this hurt nmy child.

Finally, the two major influencing factors at
the time of the decision is what would nmy | oved one have
want ed and how do | nmke sense out of a seem ngly random
meani ngl ess event. Accidents that take us unexpected
happen because of nechanical failure, a nonment's
di straction, an error of judgnent, but their finality
lasts a lifetine.

My son, Ben, was a 6 foot 3, 17-year-old radiant
human being. As a regional cross-country chanpion, he
had O ynpic aspirations and ran 10 to 15 mles every day.
The day before Thanksgiving in 1996, on an after-school
routine training run, he fell 350 feet to his death off
t he Perseverance Trail in Juneau at 2:30 in the
af t ernoon.

The | ast words he said to nme that norning is,
"Mon, is it okay if |I take tinme for a run before | go to
choir practice?" Going through, as Sheriff Celrich
shared with us, opening his desk reveal ed many things

about ny son that | had either not known or forgotten.
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In his desk was an application to Notre Dane
that was partially filled out, and also he had signed up
for his draft card, but stuck a Post-It note, "Do not

sign," because he was one nonth away from his 18th
bi rt hday.

But in one case his foresight as the youngest of
five kids and having |l earned fromthe m stakes of all the
others, really provided ne with a | ot of peace of m nd,
and that is, at the tine he took his driver's |icense
tests, in Alaska, you can sign up to be a donor right
then, and he said to ne, "Mom why woul d anybody not sign
this? 1It's the only thing that mkes sense."”

Well, being a gregarious kid, he managed to
convey that to every one of his siblings, as well,
because he was so fascinated with the idea that maybe
sonme people wouldn't sign up

This made a decision that could have been
difficult a | ot easier when his father had very different
feelings about the donation, because it made it possible
to us to honor clearly what he woul d have want ed.

Now, the FDA is faced with sone difficult

i ssues, but | hope the regulations we cone up with make
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sense, because rather than tissue or devices, the
al l ograft bone is ny son's | egacy, the only one that he
was allowed to make in his brief life.

it is my understanding that the FDA' s primary
goal is to provide additional protection for the public
wi t hout unduly or unnecessarily inposing restrictions on
t he devel opment or distribution of bone.

This inplies that there is a public health
issue. As a nurse and a donor parent, the public health
issue that | see are availability of the allograft bone,
the tineliness with which it is given to recipients to
help alleviate their condition before it deteriorates,
and so if that is the public health issue, then, | think
what needs to be done, | can no reason as a nurse or a
donor parent for further regulation until such time as
cause is shown that use of allograft bone needs to be
restricted.

Regul ation often brings with it quarantine, and
it would be very difficult to get additional donations if
it becones the imge of stockpiling or bones, organs, and
tissue in banks and putting them under quarantine would

be a great deterrent to many famlies fromcontributing.
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Three weeks after ny son died, | received a
letter fromLife Alaska, and in that letter | |earned
t hat his donation of bone was going to allow a
grandfather to dance at his granddaughter's weddi ng.

Thank you.

DR. NOGUCHI: Thank you very much, Ms.
Bl ackgoat .

| would now |like to ask the final FDA Panel to
step up to the plate here and we will be al nost finished.
I think all the panel speakers are not quite finished
yet.

Questions from FDA Panel

We have dutifully made everybody el se tell us
who they are. | think you have seen many of the panel
speakers or FDA panel nenmbers before. | give you Dr.
Zoon's apol ogies for having to | eave for another neeting,
actually on bioterrorism W often have to do triple or
quadrupl e duty.

David Feigal. You have already seen nyself.
M. Steve Unger, who is the onmbudsman for FDA and is in
charge of product jurisdiction. Dr. Wtten, | believe is

up there. Ruth Sol onon. Sergio Gadaleta and Martin
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Yahiro, | believe are both from our sister agency at
Devi ces. Wl cone.

| amgoing to start off the questioning with a
guestion for our two donor representatives. W
appreciate very much bringing back the personal aspect to
this.

In addition to your concern about keeping this a
human process, what if you didn't know the tissue
processi ng people in your area, how could you think the
governnment could help to nake sure that everyone is as
dedi cated as those you have heard here today? And is it
necessary perhaps is the way to say it.

MR. CELRICH Well, my situation was | was very
bl essed and |I knew, you know, being right there at
Gai nesville, the University of Florida, Shands Hospital,
| think this boils down into trust. It does with any
patient - physician relationship, nmedical relationshinp.

You just have to trust that those people are
going to do the things in the best manner and the nost
et hi cal manner you can possibly do. There is no way that
you, yourself, as a lay person, can check up on the

standards and procedures that they are going to do.
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So, | think if the FDA has a role here, or for
that matter, HHS, it would certainly be set up the
playing field for physicians, parents, and, in this case,
donor famlies, to exercise this procedure, which is
literally giving the gift of life or certainly an
enhancenent of |ife procedure, and, for lack of a better
term stay out of the way as much as possible or as best
possi bl e wi t hout regul ati ons.

Regul ations, | see nyself as trying to get nore
people to sign up to be organ and tissue donors. W need
to constantly see if we can make it easier and nore
facilitative as oppose to the other way around.

DR. NOGUCHI: Ms. Bl ackgoat.

MRS. BLACKGOAT: | think I amgoing to echo sone
of the sheriff's comments. | professionally had
interfaced with organ procurenent organizations for
years, and the nost outstanding characteristic was that
it is afield that tends to attract lots and | ots of
peopl e that are also donor famlies.

So, they have both a professional interest and
al so a person avocation. The extraordinary |engths that

I have seen folks go to, in Alaska, we have sone very
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extraordi nary conditions. W have areas that can only be
reached by dog sled or airplane, other areas by boat or
ai rplane. So, what we have to do to transport bodies, to
harvest organs, to have an active organization is
extraordi nary.

On the other hands, we live in a habitat that is
relatively unforgiving, and we have sonme consequences
t hat happen that woul dn't happen anywhere el se -
aval anches and bears and extraordi nary things, so that
our young folks from 17 to 23, we have the highest death
rate in the nation, and it is due to accident, because of
the lifestyle and the environment we live in.

| think that nmonitoring is not an issue, because
| am absolutely confident that every facility in Al aska
woul d stand up to even the nost closest, mnute scrutiny,
and that the ethics involved and the cutting edge
knowl edge of |earning new techniques in the process have
al ways been denonstrated |ong before | had to interface
with these folks on a personal |evel.

A l ot of what they do goes far beyond j ust
providing the allograft bone and providing the enotional

support, taking that grief and channeling it into
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productive pursuits. They performa service, but this
woul d be for nothing if bone were not able to heal and be
i ncorporated into the body.

VWhen we tal k about the gift of life, to have
sonet hing that can be regenerative, you don't get that
from porcelain, plastic, or stainless steel. It is also
a gift, and I know you are supposed to keep church and
state separated, but also a gift of life from whatever
hi gher power or God that you believe in.

So, it is so nuch nore. So, | guess | have gone
beyond the scope of your question, but I do think it is
an issue of trust and the hours and the unstinting caring
t hat takes pl ace.

DR. NOGUCHI: Thank you, both. | knowit is
al ways hard to respond in public.

| would Iike nmy FDA coll eagues to now take the
opportunity, and if you don't have a question, | am going
to go down the row here.

Celia, why don't you start.

DR. WTTEN: This is a question for the industry
peopl e who are here, which is there was a | ot of

di scussion during the early part of this session, the
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first two questions that we had asked in arranging for

this nmeeting, but not nuch in the way of comment on the

| ast three, that is to say, risk standards and controls.
So, | amjust throwing it open to ask if any of

you have any comments you would like to share on the

|atter three questions that were on the agenda for today.
MR. SAAKVI TNE: | can speak for Dr. McGuire

because we have discussed this fairly extensively.

As a surgeon, he has a responsibility if there

is a problemwith a tissue -- and there have been sone
problens as far as size differences before -- it is his
responsibility to get on the phone with ne. | becone the

go-for as far as contacting the tissue bank that it cane
from

We go ahead and wite just a little note or
report saying tissue report is 45 centineters, physician
measured it at 40 centineters or mllinmeters. The tissue
bank has to respond to us in witing. To be honest,
ti ssue banks have been fantastic about it, but the
surgeon, if there is a problem he has to start the bal
rolling. It is not a matter of buck passing.

DR. NOGUCHI: O her questions from FDA?
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DR. FEI GAL: A question primarily for industry
and for the practitioners, which is, is this a product
area -- speaking just of the bone, and not of all the
different tissues that m ght be involved in tissue bank
-- is this a product area that is so straightforward that
all of the tissue banks that are supplying this product,
are supplying sonmething that is of equival ent and
i nt erchangeabl e quality, there really aren't any concerns
about any of the conpanies out there, that are providing
these services in terns of their quality?

| guess | was asking, as a surgeon | was asking
the question, is there anybody whose products you
woul dn't be crazy about purchasing, and do you have
favorites, which gets at the issue of whether or not
there is a uniform enough high level of quality with this
type of tissue?

DR. SANDHU:. | don't appreciate in my own
practice actual differences in quality of burnt bone per
se, but keep in mnd these are pre-cut and shaped bone
materials, and different manufacturers nmay select a
vari ety of shapes and size that they are going to provide

to the practitioner, and based upon that practitioner's
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choice or style or approach to the spine, they may prefer
one collection or set of choices versus another.

So, | think that is the bigger factor in
choosing the source of the bone materials.

DR. FRANKEL: | would want to make sure that the
bone bank bel ongs to the AATB and follows their
standards, that they carefully |ook at the donors, you
don't have a donor that has got five tatoos and needl e
tracks, and that the donor be carefully exam ned as far
as disease or infection, and perhaps sone banks are nore
vigil ant than other banks, but | think if they all foll ow
t he AATB standards, then, | think your safety is ensured
and you have pretty much interchangeability of grafts.

DR. NOGUCHI: Any other comments fromthe
speakers to this particular question? Mark.

DR. CITRON: Actually, I was wondering if you
had sone thoughts about how you define quality, and how
woul d you differentiate quality.

DR. NOGUCHI: Well, I think actually that is a
gquestion, nost of us are not practicing orthopedic
surgeons and really wouldn't have the right perspective

on what to consider when are treating a patient. That is
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where we certainly hope sone of the practitioners would
be vocal about whether there is a concern there or not.

If there is not a concern, that helps us. |If
there is kind of a, well, | don't think there is a
concern, but naybe it would be good to have sone
standards, we did hear that earlier. So, | don't think
we know the answer certainly.

Rut h.

DR. SOLOVON: | didn't have any particul ar
gquestions, but | just wanted to clarify some of the
statements and inplications that have been made today.

First of all, FDA is not considering regulating
all bone allografts as devices. That is the inplication
that some of you have put out there today. There are
only certain ones that nmet the criteria that we have
proposed woul d be kicked up to that level. So, that is
the first m sunderstandi ng perhaps.

Then, another supposition that is being nmade is
that if bone were regulated as a device, that it would
i pso facto decrease the supply, and I don't think that
that is necessarily a cause and effect proven given.

The other inplication being that we would then
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have to use autol ogous material or netallic material, so
the inplication that regulation as a device would
decrease the supply of allograft sinply is not proven.

Then, there were sone statenments made by
Jenni fer Davis on the TRGthat | would like to clarify.
The first was that Jennifer said that our recomendati ons
are made on proposals, and not what is currently in
ef fect.

| am the co-chair of that group, and | can tell
you that that is not correct. When we arrive at our
deci sions, the decision is based on how the product would
fit under the definition currently in effect under the
final rule, as well as how it m ght be viewed under the
proposed approach. W would never just nmake a
recommendati on based on things that we have not yet
finalized.

Al so, Jennifer and many ot her peopl e have
menti oned that the TRG process should be nore
transparent. This quite difficult because |et us say,
for instance, that the conpany that Ms. Davis represented
were to send information to the TRG that was marked

Confidential. W could not in all good conscience reveal
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that publicly. That is just not permtted.

So, there is a fine tightrope that we have to
wal k bet ween maki ng what we do transparent versus
breaching the confidentiality of the bank or the
manuf acturer that has asked us for an opinion.

Al so, Jennifer nentioned that she woul d suggest
that we re-propose the definitions of honol ogous use and
m ni mal mani pul ati on, giving exanpl es.

Well, we did give exanples in both the 1997
docunment and in each of the two proposed rules that have
publ i shed.

Al so, a statenent was made that increased
regul ati on would drive the industry toward intrastate
interactions, and | think you should be aware that the
final rule and anything we are proposing applies to both
intrastate and interstate, and, in fact, ny device
col | eagues could coment, but | believe the device
regul ations also do not rely on this
interstate/intrastate differentiation.

Al so, the individual from Tel os, who talked
about the six-nonth quarantine fromliving bone donors,

that is not a requirenent that we have proposed. The
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only six-nonth quarantine requirenment being proposed is
for the quarantine and retesting of sperm donors. For

ot her |iving donors, we have recomended it, but it would
not be required.

Al so, some of the procedures that were discussed
by one of the speakers, that were done in the operating
room again, FDA is not planning to regul ate what goes on
in the operating roomduring the same surgical procedure.

So, those were just sonme clarifications that |
had, and also to point out that of the four kick-up
factors that we are now proposing, we would have to go
back and think about elimnating two out of the four as
sone peopl e have suggested today, because all that would
| eave woul d be a product, a tissue or cell that is
conbined with the drug or device, it would | eave that
one, and it would | eave the kick-up factor of systenmi c or
met abolic effect.

So, | think we would have to go back and | ook at
how it would affect our view of the regulation of certain
products if we now elimnated two out of the four kick-up
factors, would we be m ssing sonething that we really did

want regul ate as a device or biologic. That would then
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becone only solely regul ated under 361.

| seemto be talking a lot, | hope you don't
m nd. But when we undertook to devel op the proposed
approach, we wanted to create an unbrella of
deci si onmaki ng processes that we could apply to a whole
real mof tissues, as | nentioned before, tissues,
cel lul ar products, tissue products currently regul ated
under 1270, conbination products.

Now, maybe it m ght have been naive to think
that we could come up with something that could so
sweepingly apply to this |arge spectrum of products, but
we certainly gave it our best shot.

Now, we are hearing that perhaps the criteria
shoul d be spelled out specific to a particular group of
tissues, and that is not really what the initial
intention was. It was to try to put everything under an
unbrella to create consistency.

So, | just thought I would nmention where we
started from and where people seemto be pushing us to
wind up at, they seemto be quite at odds with each
ot her.

DR. NOGUCHI : Ruth, thank you for those
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expl anati ons al though just to take a slight different
perspective, sone of us were here in 19 -- | forget,
1980-sonmething or early eighties when we were talking
about tissues and devices, and the whol e same sort of
t hi ng.

Then, we didn't have regulations. Now, we do
for infectious diseases, and to sone of us, that is a
maj or step forward. Now we are arguing about the details
for how we are going to do it.

So, part of the overall intent was to get past
the first hunp of really saying, yes, we are going to
regul ate tissues, and now we are just sort of saying
ti ssues and everything above that. | think there is
bound to be sonme controversy, but what | have heard here

t oday has been very constructive criticism if you want

to call it that.

Ser gi o.

DR. GADALETA: | guess | have a question for the
manuf acturers. It was alluded to earlier, but I am not

sure it was answered specifically.
It has to do with the intrinsic variability of

bone as a raw material. How is the industry ensuring
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t hat product X fromdonor X will actually perform as
expected in vivo?

DR. FRANKEL: My research area has al ways been
bi omechani cs, so | have been very interested in
mechani cal properties of bone. |If you | ook at, take
cortical bone, take young bone, and take old bone, and
old bone is always 10 years older than I am if you | ook
at the stress/strain curve for bone, the nodul us
elasticity is the same for young bone and ol d bone.

One you pass the yield point, you can pull out
t he young bone about twi ce as nmuch as you can pull out
the old bone, but the main thing is you want that elastic
portion showi ng the bone is just as stiff.

Now, if you take a fenoral ring and you want a
l-centinmeter fenmoral ring, you have to have 1 centineter
of bone there. The other thing you do is you kind of
restrict the age of the donor. Apparently, | amno
| onger eligible. That cones into play.

Now, cancell ous bone, again, you are not going
to take a fenoral head of an 85-year-old woman and expect
that to be a good graft. So, there are nmechanica

properties of these things that you don't really have to
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test in there, but you know from previous studies - age
rel ated, osteoporosis, and sizing.

DR. GADALETA: Doesn't the screening account for
that, where they won't allow an individual who is over X
years of age or is osteoporotic, et cetera?

DR. FRANKEL: Yes, | think at MIF, we have a
restriction on the upper limt and al so we don't want
peopl e who have had tunors or netastases, even though you
are going to process it, and you don't have a netastases
of the bone that you know, you still don't want to use
that bone if people have had infections. So, | think
there is very good controls, yes.

DR. NOGUCHI: Last question? Martin,

DR. YAHHRO | feel like we are all indebted to
t he donors and the donor associations that are able to
supply us, as surgeons, and as patients, the donor
material that we are tal king about.

| think there is a ot of good information that
the FDA can take away fromthis neeting, that | don't
have any further questions.

Cl osi ng Renmar ks

DR. NOGUCHI : If the panel will indulge ne, just
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a few nore closing remarks.

| would Iike to thank everyone here for |asting
t hrough the day and contributing vigorously to this
di scussion. FDA does not regul ate the practice of
nmedi ci ne, but we do regul ate those products that cone
into your hands and that you use to treat your patients.

As we have seen, we have taken a sonmewhat
cautious approach with tissues because it is very closely
aligned to the procurenment of human organs, which FDA
really does not regul ate.

So, as we go forward, | think it is no surprise
that things are going to have to be worked out, we hope
not necessarily on a case-by-case basis, but on a way
that we can continue to nmove forward in a very productive
manner w t hout conprom sing the supply of tissues to
needed i ndi vi dual s.

As | nentioned before, we now all accept the
fact that infectious disease control, it has gone from
the, well, we do this ourselves, to, of course, everybody
does that, that is why we have the final rule. To many
of us, that is a trenmendous step forward.

Now we are starting to get into the questions
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where traditionally, FDA, we kind of think, well, those
are what we ask of our product, | would Iike to know
about the biological potency of this preparation versus
another, or if, in fact, | amusing sonmething that is
machined to a specification, I amnot quite sure if |

li ke this machining better or that one, how do we conpare
bet ween di fferent conpanies, different procurers, and so
forth.

Again, traditionally, FDA has seen those as
product related issues, but we are |earning on how to do
this in a less -- what sone would call obtrusive, but
really, a nore streamined fashion.

So, we are in the |earning process, too, as
well. | think there has been sone consensus that we have
heard here today. | didn't bother counting up, but I
thi nk we asked the question about two definitions we had
proposed as kick-up factors, and we had sone concerns
raised fromthe [ evel that we have concerns about this,
maybe we need nore discussion, to fears that this m ght
conprom se the tissue supply, all of which, as Ruth has
i ndicated, we are going to listen to very -- well, we

have |istened to it very solemly, and we are going to
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try to work and deal with those issues.

| think it has identified a point that needed to
be di scussed and is now being discussed quite vigorously.

We appreciate very nuch the support for the GIPs
and all | can say on that issue is we are as anxious to
nove that and get it out in proposed formas every one
el se. We do recognize, as well, that that can help to
set many of the standards and really set the playing
field, so that we won't have to worry about if you do it
in Alaska, we already know it is going to be done right
versus sonewhere el se.

Finally, | guess that there was a call for nore
transparency particularly with the Tissue Reference G oup
and others. The agency in general wants to be as
transparent as possible because what we have found is
that if people understand what we do and why we do it,
there is usually absolutely nmuch | ess controversy and
people may still not agree, but at |east they know what
t hey are not agreeing to.

| think Ruth identified one of the conditions
that if you want nore transparency at the TRG | ust

remenber much of the questions conme about when you have
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i nnovati ve, new technol ogies or conbinations or different
ways of processing.

Most of the tinme in the past, conpani es and
sponsors have considered that to be comerci al
confidential and/or proprietary and/or both. If we are
going to open up, it is very, very difficult to say why
we make deci sions unless we can also tal k about the
specifics of what is being proposed.

So, | think FDA would say we are willing to do
that sort of thing, but our current regulations would
suggest that that is a major stunbling block, but if that
is, in fact, what Ms. Davis from Hogan and Hartson woul d
like, we will work with her on that particular issue.

Finally, as it is getting late in the day, |
woul d like to on behalf of Dr. Zoon and Dr. Feigal and
Conm ssi oner Jane Haney, we appreciate this, we have
heard you, we will be working with you, and we wll get
back to you

Thank you all very nmuch.

[ Wher eupon, at 4:43 p.m, the public neeting was

adj our ned. ]
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