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PROCEEDLNGS

DR. HOLNESS: Let's get started. |'m Les
Holness. I'mw th Division of Blood Applications at
CBER. There are a few announcenents before we start our
sessi on today.

There is no snoking anywhere in the building.
The bat hrooms are on the |eft side and both sides of the
mai n conference room outside and upstairs. The cafeteria
is on the floor above. Tel ephones are on the right
out si de.

There is a nessage board right outside this
conference room area code 301-496-9966.

Transcripts of the workshop will be avail able on

t he CBER website 15 working days after the neeting.

There are al so eval uati on sheets at the back of

your handouts. If you'll fill those out at the end of
the session and | eave themwith us, it will be very
hel pf ul .

Qur first speaker today will be Dr. Jay Epstein
He's the Director of Blood Research and Revi ew at CBER
Food and Drug Adm ni stration.

DR. EPSTEIN. Well, | don't know that I'ma
speaker so nmuch as a greeter. |It's ny pleasure and
privilege to wel cone everyone to this FDA Workshop on
Plasma Standards, and 1'd like to start by thanking the

princi pal organi zers, who are Dr. Hol ness, Dr. Weinstein,



and Elizabeth Callaghan, and al so special thank to Joe
Wl czek for providing |logistical support for this
meeting, including rescuing it when we | ost our venue at
Lister Hill. And | hope there wasn't too nmuch confusion
with people going to the originally planned |ocation.

| also want to thank in advance both our
speakers and attendees for their efforts to ensure a
successful neeting, and especially those who have cone
from Australia and Europe and ot her | ong distances.

So | guess the lead question is: Wy are we
here? And to start, 1'd |like to show sone of our neeting
obj ectives which are related to information gathering
that will help FDA develop an ultimte policymaking
initiative. So what are the objectives?

Well, we seek to obtain information that woul d
aid in the devel opnent of regulatory standards for the
entities that we now call recovered plasma, and subjects
of concern include potential |abeling and the freezing,
storage, and shi pping conditions.

We additionally have the objective to review
scientific data, regulatory requirenments, and current
i ndustry practices regarding the freezing, storage, and
shi pping of plasma to ensure the safety, purity and
potency both of the |abile and the non-labile plasm
conponents, and we have al so the opportunity, if you

will, to explore the potential to harnonize the



requirenments with other regulatory bodi es, recogni zing
also that in this field many of the standards are
standards rather than regulatory requirements as one
| ooks place to place.

Of course, we hope to ensure that any regul atory
deci sions that our agency m ght make will be based on a
good understandi ng of the current science, but also a
perspective on the need or |lack of need for change and
the practicality of any proposals that m ght be nmade.

So what are the policynmaking goals? They're
summari zed on this slide. W seek to identify the
qual ity of plasm based on labeling to indicate the
conditions of freezing. |In other words, as products are
distributed in the U S. and worldw de, it should be
patent through their |abel exactly what condition of
plasma is being offered.

We seek to renove barriers to conversion of
pl asma collected with the intention for use in
transfusion or conversion to use in fractionation. This
is a request that we have received fromparts of the
bl ood i ndustry that are unconfortable with the current
l[imtations which reduce flexibility.

We do, however, feel that where we may rel ax
sone barriers, we need to retain sone distinctions, and
the issue is to retain only those distinctions which are

i nportant. And sone of the distinctions that will need



to be considered are: |abeling that woul d distinguish
pl asma com ng froma whol e bl ood collection versus an
apheresis collection; product characterization based on
i ntended use at the time of collection, which is now
fundanmental in the FDA regulations; as well as the

af orementi oned conditions of freezing.

And we want to ensure that our regulatory
standards, as | stated, conformto the scientific state
of the art.

Now, just a word about process. [It's inportant
to note that policymaking in this area will be a
del i berative process. No one should expect a rapid
change, and we will certainly proceed in a public manner
with anple opportunity for notice and conmment.

Now, in particular, regarding this workshop, |et
me just note that this is only one venue for collecting
information. Additionally, there's been some concern how
public are we pressing conpanies to be. Proprietary or
confidential information will be considered through one-
on-one discussions with the regulated industry. There is
no intention here to inpose or conpel disclosure of
proprietary or trade secret information. So whatever
information is being shared is being done voluntarily.

Additionally, in the spirit of information
sharing, it is our intention to establish a docket--I

bel i eve we have to do that by publishing an FR noti ce.



That has not yet happened, but we will establish a docket
for this workshop that will provide a mechani sm for
further sharing of public information. |In other words,
people can wite to the docket and provide information
that is then nmade public for the ongoing dial ogue. And
as | said, any policy proposals will be devel oped through
a public process of notice and coment.

Now, for the remainder of ny remarks, |I'd |like
to provide a brief overview of the program and pose sone
gquestions that | hope will be discussed at the neeting,
predom nantly in the panel discussions. So starting with
now, Day 1, and | ooking at the nmorning, we'll first have
a summary of the June 20, 2003, Blood Products Advisory
Comm ttee, where we nmade sone proposals and heard
recomrendati ons on standards for recovered plasm, and in
particul ar, focus on the need to devel op specifications
for the all owabl e storage conditions and dati ng periods
of a product which is potentially a |icensable product.

We will hear a consuner perspective on the need
for high-quality plasm products, and then we will review
manuf acturing standards for plasma for fractionation,
whi ch come basically in two parts: first, a special
guest invitation to review the literature on the effects
of time to freezing, rate of freezing, and the freezing
and storage tenperature on the integrity of plasm

proteins; we will then have a segnent where we review our



regul atory standards around the world, starting with the
FDA framework, which, as you know, does not have
requirenments for recovered plasm; and then the overview
and rationale of the international standards for plasm
freezing, storage, and shipping respectively fromthe
Counci | of Europe and the European Pharnmacopoei a,

Canadi an standards, and Australian standards.

In the afternoon today, we wll then have--I
guess | fell behind a little bit. The next one. 1In the
afternoon, we will then hear about the current practices

in the plasma fractionation and the bl ood collection
i ndustries, and this will be followed by the first of two
panel di scussions.

Now, the first panel will focus on the science,
the current practices, and the regul atory oversight of
pl asma preparation, and we've fanmed two questions in
particul ar:

What conditions of plasma collection,
processi ng, shipping, and storage are necessary to ensure
safety and efficacy of plasma derivatives? And a
subsi di ary question, whether the same standards shoul d
apply to all plasma i ndependent of the end products that
may be made from different collections?

And then the second question: Should any
restrictions between placed on further use of plasm

based on the conditions of plasma collection, processing,



shi ppi ng, and storage? |Is there such a thing as a
recovered plasma which was frozen sufficiently after the
time of collection that it shouldn't be used to make an
i nj ectabl e? And, of course, we will be inforned
hopefully by current practices.

So that panel will conclude today's session, and

then tonmorrow, which is a half-day nmeeting, is nostly

about straw nen. | guess that's sexist, but |'ve never
heard anyone speak of "straw wonmen." [It's probably
unflattering. But the idea is that we will listen to

proposal s on candi date regul atory frameworks for
recovered plasm, and you'll hear proposals fromthe FDA,
from sectors of the blood industry and the plasm

i ndustry, and then once again, that will be followed by a
panel di scussi on.

Now, the questions for this panel include the
foll owi ng--again, the subject being the framework issues
for possible licensing of recovered plasma. So, first
of f, what should we call the various plasm products that
are distributed for further manufacturing use? How
shoul d they be | abeled? |In particular, should they carry
| abel s according to the time and/or rate of freezing?

And if so, what would be a suitable stratification for
such [ abeling? Should they continue to be | abel ed
according to intended use? And then what distinctions

shoul d be made from source plasm? Should the



regul ati ons be neutral, for exanmple, if a fractionator
seeks to switch wholly from source plasma to recovered

pl asma should we have no concerns at all about validation
of end products, or should we be concerned about
reval i dation at sonme | evel ?

Now, | am aware that a certain amunt of
confusi on and apprehensi on has surrounded the run-up to
this workshop, and I'm hopeful that ny remarks have
served to clarify the focus of the neeting. And | do
| ook forward to a productive day and a hal f of
i nformation sharing and thoughtful discussion.

So at this point, I'"'mgoing to turn the podi um
back to Dr. Holness so that we can begin the neeting in
earnest, and thank you very nuch.

DR. HOLNESS: Thanks Jay.

Now for a summary of the June 2003 Bl ood
Products Advisory Commttee, Liz Callaghan will give us
the summary. She's Deputy Director, Division of Blood
Applications at CBER

MS. CALLAGHAN: Good norning, everybody. | hope
you didn't have too nmuch of a tine getting over here from
the other building. Sorry about the confusion.

| would like to give you a brief summary of the
June 20, 2003, Blood Products Advisory Comm ttee neeting.
Actually, the issue with recovered plasm started at the

Bl ood Products Advisory Commttee on June 13, 2002. FDA

1



made a presentation to the conmttee and asked if we
shoul d, in fact, develop standards for recovered pl asna.
The comm ttee unani nously voted yes, and they gave us
sone additional recomendations: conme up with an
alternative nane; develop a strategy to allow apheresis
pl asma from whol e bl ood donors to be used for further
manuf acture; and to distinguish this conponent from
source pl asma.

FDA then went and devel oped sone strategies, and
t hey were presented at the June 20, 2003, BPAC. To
address the alternative name issue, FDA asked, Could we
name the product "conmponent plasmr"? And to address the
apheresis from whol e bl ood i ssue, FDA proposed defining
recovered plasma or conponent plasma as "plasma that is
coll ected manual ly or by apheresis, either separately or
concurrently with other blood conponents, from donors who
meet all whol e blood donor suitability requirenments.”

To address the distinction between source
pl asma, FDA proposals noving the requirenment to freeze
i nmedi ately after collection into the definition of
source pl asma.

FDA al so proposed two additional issues: One,
should the tine to freezing standard be defined for
plasma for manufacture into |labile derivatives? And
shoul d there be a 10-year expiration date for this

pr oduct ?
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There were several industry presentations, and
this is a very short |list of what was presented, and I
took highlights fromit, and these were sone of the
suggestions that industry had: They all agreed that we
should license recovered plasma. There was a suggestion
that we harnonize with EU standards. Sone felt that we
shoul d have freezing tenperatures consistent with FFP.
Anot her suggested nane was "plasma for manufacture.”
There was a suggestion of a 2- to 3-year expiration date.
And they did not want any specific tine to freezing.

The comm ttee had di scussions, and these were
t he recommendati ons we got fromthe commttee:
"Conmponent plasm" was a possible name. There should be
a different name for plasma for manufacture into non-
i nj ectabl e products. The commttee felt that there was
not enough data available to comment on the changi ng of
the definition of source plasm to include freezing
i medi ately after collection.

There was not enough data available to decide on
the appropriate tenperatures or the dating periods for
t he product. There was not enough data available to
comrent on the tinme to freezing as a criteria for
manuf acture into |abile products. And they suggested
t hat we have a workshop to collect this needed data,

which is why we're all here today.
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So hopefully we will be able to satisfy the
Bl ood Products Advisory Commttee. Thank you.

DR. HOLNESS: CQur next speaker is Dr. Donna
Di M chele. She's Associate Professor for Cinical
Pedi atrics, School of Medical Sciences at Cornel
University in New York. Welcone.

DR. Di M CHELE: Good nporning, everyone. |'m
Donna Di M chele, and |I'm here actually to present what |
was asked to do, and that is the consuner-physician
perspective on this issue. And | just wanted to say that
Il will do this on behalf of several organizations. | do
not speak basically with my own views. | am speaking on
behal f of the consunmers as represented national by the
Nat i onal Hernophilia Foundation, as well as those
represented internationally by the World Federation of
Hermophilia. So in that way, |I'mactually internationally
representing the bl eeding disorders comunity.

By the way, | apol ogize that this talk was
actually sent at the last mnute so you don't have a
handout. As typical for physicians, they sonetines get a
little busy.

Now, with respect to the National Henophilia
Foundati on, we have several bodies that include the
Medi cal and Scientific Advisory Council to the National
Hermophi | i a Foundation, and there is a working group

call ed the Bl ood Safety Working G oup, which is a



subgroup of the Medical and Scientific Advisory
Committee, that also has views that are represented in
thi s di scussion.

Now, |I'mgoing to start by actually delivering
t he nessage straight out in terns of what we have to say,
and basically what the nmessage fromthe bl eedi ng
di sorders comunity is is that it is incredibly
i nportant, in our view, that whatever standards are
devel oped have the goal of both preserving the intent to
produce as well as optim zing recovery of clotting factor
proteins as an essential responsibility of the plasm
coll ectors and fractionators, given national and gl obal
needs of this community. And I'mgoing to talk a little
bit nore in detail about the global needs of this
conmuni ty.

We' Il al so suggest that national and
i nternational harnonization of plasma coll ection,
st orage, and processing nmay indeed provide the nost cost-
effective way for all stakeholders to fulfill this
coll ective responsibility to produce safe and effective
as well as affordable product in adequate supply.
However, we will stress that in calling for
har noni zati on, in our m nds the goal of harnonization is
t hat of equival ence rather than uniformty of process and

out come.
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Now, there are other stakeholders, there are
ot her consunmers who are not going to get a chance to
speak today, and on their behalf, particularly on behalf
of those patients receiving i munogl obulin and Jonat han
Gol dsmth of the Imune Deficiency Foundation, | also
want to add that these consuner groups also have concerns
and would like sonme input into the issue of plasm
standards, especially as it relates to what we're now
calling source versus recovered plasma. And their issues
are multiple, including efficacy, in other words, the
amount of antibody that's actually in the product, as
well as safety. And safety issues including
recordkeepi ng, adverse events rates, and donor and
donation issues as well as supply are all going to be
factors with respect to their goals in these discussions.

Now, back to the issue of the bleeding disorders
community, | just want to say that the intent of this
presentation will not be specifically to enter the debate
on specific regulatory standards for plasma intended for
fractionation with respect to collection, storage, and
manuf acturing, particularly issues that are going to be
very critical in ternms of tine to freezing and freezing
tenmperature. Nor are we intending to discuss the
scientific basis for maxim zing yield of |abile and non-
| abile clotting factors, which we think to be inportant,

but there are people nore qualified than me to represent



those issues. And, in fact, Dr. Farrugia will continue
with that discussion after ne.

Now, we predicate a |ot of what we say on the
fact that there is a need, and the reason that we feel
|i ke we have to actually convey this nessage i s because
there is a sense in the United States that clotting
factor therapy is now reconbi nant, and particularly for
Factor VIII1 and for Factor IX, that there is no
requi rement or very mniml requirement for plasma-
derived Factor VIII and Factor IX. And so, therefore,
why shoul d standards continue to be inportant with
respect to particularly Factor VIII, which is a labile
clotting factor?

And, indeed, if you actually look at the U. S.
figures--1 don't know if | can use a pointer here. |If
you actually |l ook at the U S. figures, indeed, 70 percent
is reconbinant; therefore, only 30 percent of the
clotting factor that's used for henmophilia A is now
pl asma-derived. But the fact of the matter is that the
requi renents at sonewhere between 1.1 billion units total
or 1.4 billion units in the unit are such that even 30
percent represents a sizable amunt of clotting factor,
as you can see here by the approxi mate nunber of units
bei ng about 420 mlIlion for Factor VIII. And that's

pl asma-derived Factor VIII.



Now, simlarly for Factor IXin the US., as
wel |l as for bypassing agents, the split is about the
same. |It's about 75-percent reconmbinant and 25-percent
pl asma-derived. Factor I X is a rare disease, so the
requi renents are only about 65 mllion in terns of a
total nunmber of units, but that's still sizable.

The bypass agent requirenent, the nunbers are a
little bit proprietary and, therefore, were not included
in this.

VWhat's totally unknown is the anount of plasma-
derived product that's needed to treat all the other
di sorders, including von WIIlebrand di sease and the rare
bl eedi ng di sorders, which |'mgoing to cone back to, for
whi ch there are no reconbi nant products licensed in the
United States.

Now, that's the U.S., but, however, what we're
going to present here today is nore of a global view
because the henmophilia community and the bl eeding
di sorders community is a global community. And if you
| ook at the sanme situation across the world, excluding
the United States, nore |like 58 percent of the clotting
factor that's used--and you can see to the tune of a
billion units of Factor VIII and 135 mllion units of
Factor | X--is plasma-derived. And I want to thank the
Worl d Federation of Henophilia for these nunbers, which

cane froma WH gl obal survey. And | just want to state
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that those nunbers, as large as they are, represent only
25 percent of the world's henophilia patients because 75
percent get alnost no treatnment whatsoever. So you can
i magi ne that the capacity, the world capacity for this
clotting factor is tremendous, and as large as it is, is
mnimally represented. The nunbers for bypass agents as
wel |l as the plasma-derived requirenment for rare bl eeding
di sorders and von WI | ebrand disease is al so unknown

gl obal Iy, but you can imagine is quite huge as the rare
bl eedi ng di sorders are oftentinmes very well represented
in countries where consanguinity of marriage is frequent.

And, by the way, | also want to thank publicly
Patrick Robert from MRB for help in putting together
t hese nunbers, which |I'm sure are an approxi mati on. But
hopefully they do indicate that the need is still
t remendous.

Now, | said | represented the National
Hermophi |l i a Foundation, and certainly the National
Hermophi | i a Foundati on has i ndeed gone on record, in
Novenmber of 2000, to advocate for a novenent to
reconmbi nant replacenment therapy in the United States, and
that's MASAC Recomrendati on No. 106 involving both Factor
VI1l and Factor | X products. And to paraphrase this
recommendati on, reconbi nant Factor VIII products,

i ncl udi ng reconbi nant Factor | X product, are and is the

safest with respect to viral transm ssion and should be



considered the treatnment of choice for individuals with
hemophilia A and B. And | think that's what sort of set
off the prem se that the issue of plasma-derived Factor
VI1l and Factor I X is no |onger inportant.

| do want to say, however, from a physician's
perspective that ever since this reconmendati on cane out,
there has been a lively debate, a very lively debate
whi ch continues to this day, as to the nerits of plasnma-
derived versus reconbinant factor with respect to
everything fromthe devel opment of antibodies in
i ndi vidual s, what we call inhibitors, to inhibitor
t herapy, and then including the treatnment of bleeding and
i mmune tol erance, and even because of tines of shortage
as to whether the viral transm ssion issues are nore
t heoretical versus real especially when we've had to
resort to plasma-derived products, which we consider to
be virally quite safe these days.

So the issue of recombinant, | guess it's to say
the issue of reconbinant is not a sai d-and-done issue,
and you're going to actually hear, for those of you who
are going to the World Federation of Henophilia nmeeting
i n Bangkok, there's going to be a | ot of synposia
dedi cated to that very topic.

Now, despite their going on record to recomend
reconbi nant product, the NHF, however, has already conme

out in support of the maintenance of a plasma-derived



supply in their report |anguage to Congress in 2003, and
essentially it's a lot of what |'m presenting to you
t oday.

Wth respect to blood safety, the NHF wote that
the commttee is aware that several standards currently
are followed regarding the collection of recovered and
source plasma from bl ood and encourages the FDA to work
with all stakehol ders and collectors of blood and plasm
to ensure equival ence of these standards in safeguarding
the nation's supply. So this is sonmething that the NHF
has i ndeed gone on record to state.

Furthermore, Mark Skinner in his presentation in
April of this year to the North Anerican PPTA had this to
say: that indeed there was a future and continuing role
for plasma-derived products in the United States for rare
bl eedi ng di sorders, for tinmes when reconbi nant is not an
option, patient preference in sonme cases, as a supply
backst op, as we know very well, and oftentimes because of
rei mbursenment and cost issues that don't all ow
reconbi nant therapy as an option.

Now, the Medical and Scientific Advisory
Council, of course, is the one that put out
Recommendati on No. 106, and so it, too, has gone on
record to encourage the U.S. transition to reconbi nant
especially Factor VIIlI and I X. But in a letter by the

Chair of MASAC, Keith Hoots, to Jessie Goodman that was
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just sent this August, MASAC had this to say about its
position with respect to plasna-derived products:
"Despite the fact that they are on record for encouraging
U.S. transition to reconbinant, there are cogent
argunments on behalf of the bl eeding disorders community
for preserving and internationally harnonizing standards
for plasma col | eague, processing, and storage for these
reasons"--they're going to conme up again and again: only
option for rare bl eeding disorders, such as Factor V,
which is also another labile clotting factor, Factor Xl,
and currently the only treatnments for these disorders is
FFP, fresh frozen plasma. There's certainly no

reconmbi nant bundl e of factor preparation. Von WIIebrand
di sease is probably one of the nost common bl eedi ng

di sorders that we care for, and there is no reconbi nant
product.

In his letter, Dr. Hoots states, "The potenti al
for exploiting underutilized plasma and plasma fractions
to increase supply, potentially |lower the price for the
devel oping world"--and this issue is going to conme up, as
| present the World Federation view. There's certainly a
role for plasma-derived products in inmune tolerance, an
issue that's very near and dear to ny heart. And another
issue that he states is that there are inplications of

nati onal standards for blood collection and processing



with respect to international needs. And, therefore, the
i ssue of harnonization we feel is quite inportant.

And, of course, |ast but not |east, we have had
cat astrophi c shortages of reconbinant Factor VIII just
recently, and it was only because of the availability of
hi gh-qual ity plasm-derived Factor VIII that no
individual in the U S. experienced enmergency bl eeding for
whi ch there was no replacenent therapy, and the situation
was the sanme in Europe.

The Bl ood Safety Working Group of the Medical
and Scientific Advisory Council is doing some |ong-range
pl anning with respect to their goals, and a key goal of
the Blood Safety Plan is also the availability of plasma-
derived products for a lot of the same reasons that |'ve
al ready stated, including something I'mgoing to get to
| ater, and that is maintaining also economc feasibility
for other plasma-derived products, such as [Vlg.

Now, recently, in the Journal of Thrombosis and
Henpstasis, the Medical Director of the World Federation,
Paul G angrande, and many others involved in the Wrld
Federation of Henophilia, wote a letter refuting what
was witten by Dr. Shanbromindicating that the officia
reconmendati on of World Federation is to utilize
reconbi nant products in the treatnment of henmophilia. And
it's often that the NHF view gets confused with the World

Federation view, and so |I'd like to present the Wrld
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Federation view on plasma-derived products because indeed
it is not the sanme. And in that letter, Dr. G angrande
wote, "It is certainly not the policy of the WFH to
recomrend only reconbi nant products for the treatnment of
henophilia. There is and will continue to be a gl obal
requi rement for both plasma-derived and reconbi nant
coagul ati on factor concentrates, and the aimof the WH
is to ensure the availability of an adequate quantity of
safe and effective products for the treatnent of
hermophilia across the world."

And, in fact, nost recently, in 2003 and 2004,

t here has been sone danger that clotting factors would
conme off the WHO, World Health Organi zati on, essenti al
drug list, and the WFH put through an application that
was basically trying to make the case for the continuing
need for clotting factor concentrates on the essenti al
drug list.

Now, basically, as you're going to see, the
application was for plasma-derived products and not
reconmbi nant products because the issue with respect to
the world and the Worl d Federation is the issue of do you
have pl asma-derived concentrates or do you have bl ood
products, |ocal blood products, where viral safety issues
are very consi derable problems. And, in fact, the case
they make is that across the world mmj or surgery would be

difficult with blood bank products al one; that early

24



therapy to mnimze norbidity and nortality is not
possible with just blood bank products al ong; and that in
t he devel oping world, as |'ve already said, bloodborne
Virus screening is inadequate.

To make this point, there is the issue in
Venezuel a where if you |look at the colum on the left,
where you | ook at years of treatnent 5, 30, 60, and
dependi ng on what you consider to be the risk--low, md,
or high--in terms of the frequency, that's the estimated
risk for HHV infection in individuals receiving
cryoprecipitate in Venezuel a.

Now, if Americans were receiving cryoprecipitate
and not reconbi nant or plasma-derived product, they would
have a risk. But as you can see in the columm on the far
right, that risk is considerably lower. So this is a
huge i ssue globally.

And, in fact, their recommendati on was that not
only was there a requirenent for factor concentrates, the
nature of which would depend on the econom c capacity of
the country, but they estimated the m nimum requirenment
to be one unit per head of population. What this
translates into is for Factor VIII, 20,000 units per year
per patient; for Factor |IX, the sane; and notice these
are plasma-derived concentrate. So this conmes back to

what | said before, that the need for plasnma-derived
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Factor VIII and Factor IX, not only when you | ook at U. S.
needs but certainly world needs, is trenendous.

Now, we understand, however, that there's an
economi c side to this, and Jan Bult in his presentation
to BPAC this past July and to the Bl ood Safety Advisory
Commttee in August presented sone of these issues, the
reality of plasma economics to the community. And there
are two sets of recent devel opnents. One is what's going
on in the industry with respect to consolidations and
di vestitures and the closure of plasnma collection and
fractionation facilities, such that there is a reduced
vol unme of fractionated plasm for use for these products,
al though there is no near-termthreat to plasma therapy
availability. On the other hand, there's a potential for
new conpani es, enhanced technol ogi es, and the potenti al
for higher yields. And that issue is an inportant and
exciting one from our standpoint.

| ndeed, although the goal of this presentation
is not to discuss the technology for maxim zing clotting
factor yield, there is sone scientific data that is
avail abl e to suggest that we nay be able to get nore out
of our products than we do already. And sonme of that
will be touched on by Dr. Farrugia in his presentation to
follow mne. And there's certainly anple data that was

generated in the '70s and '80s by Gail Rock, who I
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believe is also here today. And | thank her for that
i nformation.

Now, again, this is another slide that was
borrowed fromJan Bult, and in this, again, this plasm
econom cs i ssue, he taught us--and we need to be taught
and we're happy that we're taught. But he taught us that
there are drivers for plasma econom cs, but then there's
the revenue side. And, indeed, as the |ower bar shows,
the current driver for plasm and plasma-derived products
i s imunogl obulins, and there's no doubt about that, with
al bum n being second. But as you can see by the magenta
line, there's also a cost to manufacture products, and if
there's going to be profit, it conmes fromthe sale of
mul ti ple products, including, for instance, Factor VIII.

Now, regardless, however, he's also taught us
that there's no economc gain if you make nore product or
if one product drives the manufacture of nore product
that sits on the shelf. So this product has to be used.
And so with respect to clotting factors and certainly
what the community is asking for with respect to
achi eving maxi mum factor yield, we think that it does
make econom c sense.

In, again, the continuing letter of Dr. Hoots to
Jessi e Goodman, he wites, "It's recognized by nenbers of
MASAC t hat insistence on the highest standards for plasm

col | ection, processing, storage, and shipping cone with a



price tag. And it may well be, however, that the
capacity to use every plasma fraction will prove to be
cost-effective and that higher up-front costs may be
of fset by mutually beneficial contracts for factor
concentrates to devel oping countries.™

And in its application, the Wrld Federation
does have sonme cost figures that don't | ook that bad when
you' re tal king about plasma-derived products. And in
their statement, in their application, they state that
pl asma-derived Factor VIII and | X have been purchased at
prices as low as 10 cents a unit, with the cost usually
in US. dollars of 20 cents to 30 cents nore commonly
seen. However, these costs do conpare, these prices do
conpare with the cost of producing cryoprecipitate in
sone countries which can be approxinmately 20 cents a
unit. So that there is sonme econom c potential for the
devel oping world to actually have pl asma-derived products
that are safer at potentially no additional cost.

Also with respect to the issue of making
addi ti onal products, |I'mvery happy to say that the sane
bl eedi ng di sorders conmmunity has recently chanpi oned the
cause of treatnment for rare bl eeding disorders, which
actually does not exist in a satisfactory way, in our
opi nion, and the Blood Safety Advisory Commttee recently
| ast week did come up with a recommendation to the

Departnent of Health that recomrends the devel opnent of
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products to treat individuals with blood di sorders,

i ncl udi ng obtaining additional l|icensed indications for
already |icensed products, approval of licensed
indication in the U. S. for European |icensed products,
and the devel opment of new products. And we believe, if
we can work together, that that will only help in this

i ssue of plasm econom cs.

An i nportant caveat, as | finish, and I go back
to our other commnity of plasma fractionation users, we
bel i eve very strongly that in maxim zing clotting factor
producti on, as you tal k about regulatory issues, we hope
and we feel very strongly that the increased costs, if
t here are any, cannot and should not be borne by others
who currently benefit from plasma fractionati on,

i ncluding patients with i munodefici ency and autoi mune
di sease who currently benefit from i nmunogl obul i ns and

individuals with al pha l-antitrypsin just to nention a

few.

In bringing to you our views, our hope is that--
our prom se is, actually, that we will continue to work
with the regulatory community and i ndustry and plasma
collectors to continue to make this a viable effort, like
| said, not only nationally but globally, by working on
i ssues that are currently problematic. Again, PPTA has
taught us that reinmbursenment in the United States is a

particularly big problem and we will continue to



advocate for reinbursenment of these products, again, to
make this an econom cally viable venture.

W will work with you in ternms of harnonization
of regulatory requirenments, and we will work with you
with respect to gl obal access to care, which is a
critical issue in the henophilia global conmmunity.

Finally, in closing, |I would like to thank the
organi zers of this workshop and wish all the participants
good luck. We applaud this nmeeting, and we appl aud al
of you com ng together, and we wi sh you every success in
consensus bui |l di ng.

Thank you very nuch for your tine.

[ Appl ause. ]

DR. HOLNESS: Any questions for Dr. Di M chel e?

DR. FI TZPATRI CK: Donna, hi. Thanks. |'m M ke
Fitzpatrick from Anerica's Blood Centers. A great talk
and you presented the case for plasma products and the
need for them and we would agree with that, and that you
can increase the yield for fractionation with different
storage and freezing. But what | didn't hear was
anyt hi ng about efficacy of the current product. Do you
see a problemwth efficacy with the products that are
manuf act ured under the current standards?

DR. Di M CHELE: You know, that's a good question
and thanks for that question, Mke. | think, you know,

when we tal k about efficacy, we can't dissociate safety
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fromefficacy. And I think if you want to just talk
about efficacy, | guess in terns of certain licensing
tests that | ook at the licensing of this product and
certainly in our post-licensure use of this product, I
don't believe that we have identified glaring--any
glaring | ack of efficacy, no. And are there differences
in products? Probably. Do we see themin patients?
Yes. There are groups of patients who actually respond
better to one than another for reasons that are still not
clear. And it's not always one product versus another.
Sonetimes it's reconbi nant versus plasma-derived.
Sonmetines they' Il respond better to one plasma-derived
product versus another, von WII|ebrand factor-containing
or not.

And we al so know, you know, there's been a big
flap in terms of assaying Factor VIII these days and what
assays are best. And we know that a | ot of these
products assay very differently by clotting and
chronogeni ¢ net hods.

So there are probably small differences in
efficacy. Why we don't pick it up, however--and this has
been a huge di scussion as we do sonething else through
| STH, and that is, we're | ooking at gl obal blood clotting
assays to assess clotting factor efficacy. What that my

show us is that at the levels at which we dose currently-
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-we dose at very high levels--we're not going to see
differences in efficacy.

If we can get to the point--and, again, this is
to maxim ze availability. [If we can get to the point of
under st andi ng how to do i ndividual patient dosing based
on the characteristics of an individual patient's
clotting systemand we're able to use | ower doses, m ght
we see differences in efficacy? At mnimally effective,
you know, clotting factor |evels we m ght.

So | guess what | would say to you, to answer
your question, is no, | think our dosing practices--not
generally, may be based on assays, nmay be based on
certain patients that we see, and nost likely not at this
ti me based on our dosing practices.

Are there other questions?

[ No response. ]

DR. Di M CHELE: Okay. Thank you very much.

DR. HOLNESS: OQur next presentation will be on
product quality, and here to present will be Dr. Al bert
Farrugia. He's a senior principal research scientist and
head of the Blood and Tissues Unit, O fice of Devices,

Bl ood and Ti ssues, Therapeutic Goods Adm ni stration,
Woden, Australi a.
DR. FARRUG A: Well, while the slides are com ng

up I'd just like to say good norning, and I want to thank



t he FDA and commend them for this initiative, for this
wor kshop. | think it's very tinely.

Unli ke Donna, |'m not representing anybody here.
" macutely conscious that anything | say is going to be
transcri bed and may be taken down in evidence |ater on,
so |'m speaking here basically to my own views, and |I'm
delighted to have had the chance to review a field which
is very close to ny heart and on which I cut ny bl ood
banki ng and scientific teeth 25 years ago. And now I
need the slides.

Well, you know, when | submtted the first draft
of this talk about three weeks ago, ny generous hosts had
the tenerity to suggest that 85 slides in 45 m nutes was
pushing it a bit. So | said okay. So | sent themthe
handout which you actually have, which | believe is about
70 slides, and yesterday sone further doubts were
expressed by my good friend Dr. Weinstein. He was very
gentle about it, so | trinmmed to the absolutely ruthless
m ni rum of 60 slides.

[ Laught er.]

DR. FARRUG A: Therefore, you'll see that sone
of the stuff which you've got in the handout is not
actually here. There are things which |I think are |ess
relevant to the i medi acy of the issues as | understand
themnow. So what | will do is I'lIl go over very briefly

sone current standards, and I won't go into these in



details. They're on the slides. | think this wll be
dealt with later on in the day. 1'Il reviewthe

scientific data. This is nostly based upon enpirical

observation. There is, | think, relatively little basic
science. |I'll attenpt, mainly unsuccessfully, to westle
with that. | think this will generate imrediately the

tensi ons which, as | say, underpin the situation,
particularly in this country. And then I'll have the
temerity to suggest sone possi bl e approaches.

As |'ve said, this is a very persona
presentation. | have | apsed into personal indul gence
over the course of it, and the views are entirely my own,
and basically they're nmy own as they were about three
weeks ago. | have a suspicion |I'mgoing to change sone
of them before the end of these two days.

So there are a nunber of avail able standards,
and in Europe, we've got, in ternms of plasm for
fractionation, an unusual nonograph in the European
Phar macopoei a, and this is a nonograph for human pl asm
for fractionation itself. And there is also now-and |
wi ||l say sonething nore about this in the second talk
because we give this a |ot of inmportance in Australia--a
gui deline for generation of a docunent of a so-called
Pl asma Master File, which does give sone reference to the
storage and freezing conditions as they are presented in

t he European Pharmacopoei a nonogr aph.



In the European environment as well, there is a
st andar ds- based di stinction between plasm for
fractionation and plasm for transfusion. And the
Counci | of Europe Guide for Bl ood Conponents, which also
happens to be the Australian standard for these products,
i ncl udes chapters on fresh frozen plasm and sim |l ar
conponents, and it specifies that these are not
applicable for plasma for fractionation and refers the
user to the European Pharnmacopoei a nonograph. And, of
course, in the United States you have Title 21, subpart
G Source Plasm, of the CFR, and that's about it. And |
guess this is one of the reasons why we're having this
wor kshop today, to try and bring, as Dr. Epstein said,
recovered plasm into the regulatory fold.

Now, I'Ill continue by nmaking what | think is a
contentious statenment. | was told by Mark Weinstein to
be contentious to, you know, generate discussion. |
think that basically--and we can debate this; | hope we
w ll--nmost of these regulatory requirenents which do
cause sone |level of tension within the industry and
bet ween i ndustry and regul ators under pi nni ng bl ood and
pl asma storage, freezing, and so on are essentially
predi cated on the needs of Factor VIII. And, therefore,
nmost of this presentation in ternms of the science is

going to focus on the properties of Factor VIII in



relation to bl ood bank manufacture in relation to plasm
freezing and all the issues with interest us.

| think Donna has made sone statenents about
this, but plasma-derived Factor VIII production is
becom ng reasonably marginal in the devel oped bl ood
economes. | think this is great news. | think plasm-
derived Factor VIII concentrates have served us well and
have now earned--in countries which provide the |evel of
health care which we associate with the First World, they
have earned an honorable retirement, and it is one of ny
personal views that this is a good thing, and we shoul d
not be too upset about it.

However, it is the case--and it has been shown
by Donna--that this is still a very inportant product and
is still basically the only product of inmediate
concei vabl e access in the devel oping world, and
fractionators, therefore, still ship plasma for Factor
VIl manufacture not just for what is becon ng an
increasingly limted domestic market, but also in the
hope of supplying the enmerging markets. As to how much
this is actually inpacting in the gl obal market for
Factor VIII is still a matter, | think, of some doubt.
Despite the fact that it is true that you can get Factor
VI1l now, depending on how well you can bargain, | guess,
for a relatively nodest cost, it's still uncertain in ny

m nd as to how nmuch these products are actually



penetrating in the devel oping world, because what nmay be
a nodest cost for us is still, | suspect, prohibitive for

nost environnents attenpting to crank up a health care

system

Now, Factor VIIIl is the nost |abile plasm
t herapeutic protein. | don't know how contentious it is.
| think it's still the case. | would say that conditions
affecting Factor VIII, however, may affect other proteins
in ways which are still unknown. And, therefore, |I would

say that tailoring the conditions to optim ze Factor VIII
preservation is still a valid goal. This can be debated,
| think, very strongly, and | hope we will do so.

Now, the immedi acy and the rel evance of Factor
VIIl, I think, in terms of the standards is shown by this
particul ar mani festation in the European environment in
which in both the standard for plasma for transfusion and

the standard for plasma for fractionation delineated is a

sonewhat curious requirenent for Factor VIII levels in
the resulting plasma product. [I'Ill just use this as an
illustration to link to the Factor VIII story. |

personally view this as being one of the requirenents in
t he European environnent which is nore eccentric than
scientific, and I'Il say something about this when | talk
about Australi a.

Now, | have chosen to essentially address the

issues in relation to the stages in the part of
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manuf acture fromthe basic blood collection or the plasm
collection to the end product of concentrate as far as
the inpact on what is of interest in this talk. And so
you will notice that |I'mnot going to actually cover the
slides which affect the issues of anticoagul ant because |
don't think that they are of inmmediate interest today,

al t hough they do have sone |inkage and they are very
interesting issues.

Therefore, you can see that in these stages we
| ook at the anticoagulant and its effect on preserving or
ot herwi se Factor VIII, the collection nethod, whether it
is true apheresis or whole blood collection; and then the
t hings which are of interest to us today, the tine and
the tenperature to separation and freezing, the freezing
rate, storage conditions of the frozen pl asma.

Now, here is a slide which is, again, old and
honored, and it shows the basic properties of Factor VIII
in blood bank nornmal anticoagul ated donations. And |
think there are sonme interesting features here which
per haps are not widely appreciated.

This slide shows the situation at three storage
conditions of tenperature for the blood. First of all,
observe what happens in normal bl ood bank storage; that
is, the well-characterized, very well known so-called

bi phasi ¢ decay of Factor VIII. |If you store the bl ood,



however, at room tenperature, here defined at 22 degrees,
you will see that the drop is significantly |ess.

This other line here, which is entirely
superi nposed on the 22-degree Centigrade |ine, shows what
happens when you store at bl ood bank 4 degrees Centi grade
storage, and then just before you harvest the plasm
t hrough separation and freezing, you warm the bl ood up--I
think these experinents | did were about 15-m nute
war m ng--and you get the Factor VIII basically back in
t he pl asnma.

This is essentially a manifestation of the well -
known phenonenon of cryoprecipitation, and it shows that
really Factor VIII is not well preserved under conditions
of standard bl ood bank storage for whole blood. And I
think this is something which needs to be kept very
strongly in m nd.

| think this next set of data from Jan Over from
t he Dutch environment shows the situation again over
there, which you can see that the amobunt of Factor VIII
when the blood is stored between 0 and 4 degrees is
actually significantly | ess than when the blood is stored
at roomtenperature. And there's also a bit |ess
protein, and, again, this is entirely understandable in

relation to the phenonmenon of cryoprecipitation.



So imedi ately we start seeing doubts thrown on
many of these statenents which are nade that we have to
cool the blood quickly and go to that |evel.

Now, collection nethod. Well, there's a |ot of
data. This is just a summary of various studies fromthe
U. K and also from A Australia, and essentially you see
t hat when you are collecting generally through the
recovered plasm node, you're going to get |ess product,
| ess Factor VIII in the internediate stages of
manuf acture than if you collect in the apheresis | ow
citrate or normal citrate node.

This is easily understandable in nmy view from
two conponents involving the apheresis environnent, one
of which is that you're certainly going to freeze faster
when you are collecting through apheresis, and you are
probably, because of the | ower anticoagul ant
concentrations in nost machine systens, you are going to
have a | ower citrate concentration. And as was shown
many years ago by Gail Rock, who's been nentioned today,
low citrate is good news in ternms of Factor VIII

However, | want to start immedi ately nmaking the
enphasis which I'll make several tinmes throughout the
slides. And | think this is unfortunate that this field
actually has tended to taper off in terms of new
i nvestigations. These are somewhat old studies, and they

focus on products which are not exactly representative of
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t he generation of Factor VIII concentrates which we are
accustoned to now in the First World, the high-purity,
highly viral -inactivated concentrates. These are nostly
l ow- and internmedi ate-purity products, and these
products--and |I'll enphasize this point in |ater data.
The question is still open as to whether you have an
enhancenent in yield.

In ower-purity products, it is certainly the
case, especially upscale in the manufacturing process,
but as you approach nore closely the final product, the
differences in yield accruable fromthe initial
di fference of amount of Factor VIII in the plasm starts
to dimnish as you can see.

Let's now tal k about the inportant area of tinme
and tenperature, separation and freezing. This is data
from our Bl ood Service from about 10 years ago, and it
shows the various types of plasm which were being
handl ed then. And you can see it being related to the
Australian mandatory standard of the anopunt of donations
whi ch actually have less than 0.7 IUs per nL,
international units of Factor VIII per nL. You can see
t hat when we have freeze donations which are frozen in
|l ess than 12 hours, it's just 1 percent. \When whole
bl ood donations are frozen in |l ess than 12 hours, this
goes to 13 percent, a denonstration of the phenonmenon I

descri bed earlier. Wen the whole blood is kept for |ess



than 18 hours, it goes up to 27 percent. And when it's
| ess than 24 hours, it goes up to 40 percent.

This, as | enphasize, is sinply a denonstration
of the anount of Factor VIII in the plasma, and this is
very well known. This is data fromJimSmth for
intermedi ate-purity concentrates in the United Kingdom
quite sone tine ago, and it essentially shows that when
you |l ook at plasma fromdifferent ages, you do get sone
| evel s of enhanced Factor VIII yield in the plasma. And
t hen when you | ook at the effect of the pack type on the
freezing on the Factor VIII, you get not such a high
| evel of difference at all.

Now, does this matter? Does the fact that sonme
del ayed bl ood processing | eads to frozen plasma have
decreased Factor VIII levels? 1In other words, does this
affect the yield and quality of fractionated products? |
think it is quite a legitimte point to be made,
primarily by the industry, that this is what needs to be
the primary focus. | agree nyself that this is the nost
i nportant matter. Let's see what the data tell us.

This is data fromJan Hellings, a study which
was done in Holland, again, nore than 20 years ago, which
shows that when you store the blood overni ght at 22
degrees Centigrade, you get a decrease in the anount of

Factor VIII, and this decrease is reflected in the

&



di stribution of the Factor VIII in the fractions upon
cryoprecipitation. This is snmall-scal e data.

In this study as well, which forned part of a
maj or doctoral thesis, Hellings showed that this was
actually linked strongly to the fact that proteolytic
degradati on was occurring and having an effect on the
Factor VIII molecule and, in fact, on the association
bet ween Factor VIII and von W Il ebrand factor as the
bl ood was exposed to | onger periods of time at room
tenperature. And | think this needs to be kept in m nd.
There is evidence that if you keep blood stored for a
prol onged period of time at roomtenperature, it does
have an effect on nol ecular integrity.

This is data fromny lab in the Red Cross in the
late "90s in Australia, in Mel bourne, and you can see
that there is a significant difference in the anmount of
pl asma Factor VIII between 6-hour and 18-hour bl ood.

This difference is retained not to the sane level, at the
| evel of the cryoprecipitate. The difference, however

al t hough still there, loses significance when you get to
the stage of a lowpurity Factor VIII concentrate, as
this then was. So | think here we're seeing the picture
starting to energe that differences in the plasma, which
can be noderated by noderating the storage and freezing
conditions of the plasm, are not necessarily retained in

the final product. And | rem nd you that these were



products of a low purity. This was a |ow purity product,
about 2 IUs per mlligram and also it only had a single
viral inactivation step

And | reiterate ny regret that there is not much
data on this kind of situation in relation to the current
generation of Factor VIII concentrates. | think it's a
general case, and in sone ways a pity, that fractionators
certainly don't publish this data anynore. | think the
focus has been entirely on safety and on generating viral
i nactivation capacity in the processes, and this is
entirely appropriate. But this kind of study has not
been shown, in ny view, in relation to the very high
purity concentrates which are available today. | am
aware of sone data which is available to ne on a
regul atory basis which I cannot share fully but which
indicate that for high-purity Factor VIII concentrates,
these differences do not exist.

Here is, again, sonme data fromthe United
Ki ngdom from again, quite sone tinme ago, show ng the
di fferences which are accruable, and at the |evel of
t hese types of products, you do get sone |evels of
differences in the recovery of the Factor VIII
international units per final kilogramof plasma in the
final product. Again, these are historic. These are not
products which are manufactured anynore. These are | ow-

purity products.



And does this matter? OCkay. It depends. There
is no doubt that the cryoprecipitate yield is affected.
Low-purity and intermedi ate-purity products may well
reflect this difference in the yield of cryoprecipitate.
But as | said, there is no data for the current
generation of Factor VIII concentrates.

Now, I'll sort of philosophize Iater on on what
no data neans to the regulator. But let's discuss a bit
the question of freezing rate, and |I think that this is
really very inportant because it is actually a
significant gap in the regulatory and scientific debate
much of the time that we do not actually tal k about
freezing rate.

Statenents are made that plasma should be frozen
at sone tenperature or other, and here you see the ranges
which are noted in the various standards and
requirements. And | find the | anguage to be remarkably
anmbi guous, things |ike, for exanple, European
Phar macopoei a says you should cool rapidly at m nus 30 so
that it is frozen at m nus 20, and the CFR for source
pl asma, should be stored at a tenperature not warnmer than
m nus 20. There is little recognition in my viewin
t hese docunents of what | think is the nost inportant and
obvi ous paranmeter, which is the freezing rate. And here
is just an illustration of how freezing rates can vary on

fairly simlar conditions. This is data generated by Ron



Mclntosh in the Protein Fractionation Center in

Edi nburgh, in which he is | ooking at plasma frozen under
two different conditions, a very standard regi nen, and
al so using the phenonenon of super-cooling. The
conditions are described on the slide, but you can see
that a freezing environment of mnus 50 can lead to
significantly different freezing profiles depending on

t he mani pul ati on which the plasma has been subjected to.
So | think freezing rates need to be defined nuch nore
rigorously than they are now.

Here is data from sonme personal studies done
sone years ago, again, in Ml bourne, in which we conpared
the freezing of plasma in a mnus 30 cold room conpar ed
to the freezing of plasma in a mnus 30 m xture of
hal ogenat ed hydrocarbons. And these are basically the
ki nd of freezers which are used to freeze nost of the
plasma in Australia today. And you can see that the
freezing rates vary dramatically between these, not just
in terms of what you see in the plasm through
appropriate tenperature probes, but also what happens to
t he nmedium and depending on the capacity of the nedium
itself. And these do have sonme effect on the eventual
products which you can generate.

In these studies, again, we're only | ooking at
t he anount of Factor VIII harvested in the

cryoprecipitate in the bl ood bank. And essentially the
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message is that the faster you freeze relative to these
ki nds of freezing conditions, the nore Factor VIII,
significantly enhanced Factor VIII you can generate
inside the cryoprecipitate.

| think it's extrenely inportant to define the
conditi ons because people say, okay, we will freeze at
m nus 30. Mnus 30 in what? There's a hell of a
di fference between putting sonething in a mnus 30 cold
roomand putting it in a mnus 30 cabinet freezer. And
there's also a significant difference, obviously, between
putting about a ton of plasma in a mnus 30 cold room
conpared to putting a couple of units. And, therefore, |
enphasi ze the inmportance of the rate in the things which
we're interested in.

Here's a nice study from G Carl ebjork, who |
bel i eve now the corporate affiliation is to Octapharm,
done in the m d-1980s when he was still working for that
ti me- honored conpany Kabi. And you can see that you can
get very different freezing tinmes between different
freezing conditions. And you can then relate these to
the levels of Factor VIII generated, which I'Il showin a
subsequent slide. And the amount of Factor VIII as
harvested in the cryoprecipitate and the total anpunt
harvest abl e between the fractions varies between the

freezing rates.



Here is sone data now from again, work which
Chris Prowse and | did in Edinburgh quite sone years ago,
and this is conparing, again, the yield in
cryopreci pitate between fast freezing--and at that tinme
we defined this because we had the equi pment to do it--as
m nus 70 et hanol bath cooled with liquid nitrogen--and
sl ow freezing, which was, again, sinply sticking it in a
m nus 40 cabinet freezer. And again, you see--and this
was done using the thaw si phon cryoprecipitate technique,
sonet hing which is basically of only historical interest
t hese days, alas, and it basically showed us that with
fast freezing we could get significantly higher |evels of
Factor VIII in the cryoprecipitate. But, interestingly,
what this data al so showed was that the Factor VIII was
actually not too different in the total anount recovered
bet ween cryo and cryosupernatant plasma. |In other words,
there was a redistribution of the Factor VIII between the
two fractions, and this redistribution could possibly
have been occurring, although we | acked the neans to
i nvestigate this thoroughly, to nolecular differences
generated as a result of the freezing rates. And,
therefore, the question arises: Does this matter
eventually when it hits the patient?

Again, | don't want to go over too nuch in

detail on these slides. You have the handout. But ,



again, this is data from Jan Over showi ng pretty nmuch the
sane effect which |I have shown on previous slides.

So what is inportant? We need to define the
conditions. Rapid freezing. | would call rapid
freezing, as | have gained the perspective over the
years, to be the ability to attain mnus 30 in about 30
m nutes, and this is entirely enpirical. As I'll show
you, | hope, later on, there is very little basic science
behind this. But achieving this level of plasma core
tenperature results in better Factor VIII yields up to
the stage of the cryoprecipitate relative to a sl ower
freezing reginmen. And we know that the ice crystal
structure and the physical nature of cryoprecipitate are
affected by the plasma freezing rate. W have various
data on this fromthe literature to which we have al so
contri bute.

There is also data--and this was actually shown
on the previous slide fromJan Over's work, anpngst
others, that slow freezing also increases the anount of
fibrinogen in the cryoprecipitate. Now, this is
obvi ously sonething which is of great interest and has
its pros and con. |If you are making cryoprecipitate as a
fibrinogen source, which is what nost people do these
days, this is a good thing. |If you are making it to make
Factor VII1, well, you mght well be indifferent today at

the level of purification which is attainable as a result
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of things |ike nmonoclonal affinity chromatography. It
doesn't matter much. But in the old days, | can renenber
when a lot of fibrinogen in the cryoprecipitate resulted
i n headaches. It neant that you had to work nuch harder
removing it in order to generate viral-inactivatable

pr oduct .

| would reiterate that the effect of freezing
rates on Factor VIII yields in the current concentrates
is not well recorded. There nmay well be people who have
data, and they may well be going to show them here today,
and | stand ready to be correct.

St orage conditions, very contentious. Well,
here is data again from Prowse and nyself in Edi nburgh in
the m d-1980s, and essentially we | ooked at materi al
whi ch had been subjected to slow and fast freezing, as
defined on the previous slides, and then stored at two
tenperatures: mnus 20 and m nus 40. Reiterating, the
inportant thing was the initial freezing rate. Once the
pl asma has been frozen under those different conditions,
it did not matter in the tinme frames which we studied
here, which was only up to six nonths, what tenperature
you stored it between these two tenperatures.

Now, | note with interest the prospect of
storing plasma for fractionation for 10 years. Forget
it. Why do you want that problen? Apart from anything

related to the issues we're discussing today, in 10
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years' tinme all the safety factors related to the things
which really nove us today are going to have shifted to
the level that it just will not be usable. [1'Il just say
as a caveat to this that at the monment we're struggling
with this precise issue in Australia in relation to | ong-
term cryopreserved products such as cord blood. It just
ain't worth the headache, folks.

O interest as well is the situation of what
happens when you vary the storage tenperature, and I
think this is actually quite of higher significance.
This is data from Ron Ml ntosh again which shows that
when you do vary the storage tenperature during storage,
you get a difference in the actual weight of the
cryoprecipitate, and this is easily understood in terns
of the anount of fibrinogen deposited. And here is a
dramatic study which Chris and | did, again, in which we
deli berately subjected to the plasma during frozen
storage sonme | evel of tenperature challenge, sone |eve
of tenperature insult. | amrelating this here to the
rel evant statenment in the CFR to show you that there is
actually quite good reasons for sonme of the things which
are in sone of the standards. But essentially what
happens when you do subject plasma to deliberate
fluctuations in storage tenperature, as you see it on
this slide, is that there is actually very little effect

on the anount of cryoprecipitatable Factor VIII, but



there is a dramatic increase in the anount of
cryoprecipitatable fibrinogen. And when you do subject
it to these tenperatures fluctuations, you get mnuch

hi gher | evels of fibrinogen. Now this, again, may be
good news or it may be bad news.

Here is an interesting piece of data, though,
fromJimSmth again, and this again is at the |evel of
dried low purity concentrate in which he went the whole
hog and he thawed, absolutely thawed, and refroze again
the frozen plasma and | ooked at the effect on
internedi ate-purity Factor VIII. And while the amobunt of
pl asma Factor VIII dropped significantly when this
happened, when the plasm was totally thawed and
refrozen, the anmount recovered in the final product did
not budge. Interesting.

Now, let's just review sonme other aspects of
this which are very interesting, and if you |l ook at, for
exanpl e, what happens in terns of fractionation and how
the plasma i s mani pul ated by the fractionator. Well,
what we have is plasma which is held in frozen storage
for sonme tinme, and that has to be brought to the
appropriate state for it to enter the fractionation
process. And one of the first things which is done is
that this plasma is so-called conditioned. It is slowy
warmed in order to be able to handle it for

fractionation. | rem nd you that one of the first things
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whi ch has to happen to plasma is that the plastic bags in
which the plasma is stored have to be renoved, and this
has to be done under conditions which retain the
integrity of the plasma in ternms of its eventual
fractionation fate. So this is what is called
conditioning, and the plasma is gradually conditioned by
softening it to a warnmer tenperature. This makes it
easier to renove the pack and makes it nore anenable to
crushing and nelting. And this is shown nicely on this
sonewhat di agrammati c representati on by Peter Foster,
again, fromthe Scottish Fractionation Center.

This was an issue which interested us greatly
when we worked in fractionation in Australia, and we
| ooked at how conditioning could result in having an
effect on the final products. And we |ooked at different
conditioning reginmens. Essentially we |ooked at what
happened if you are able to fractionate the plasm
wi t hout any conditioning at all, i.e., if you're able to
strip off the plastic packs while having that m nus 40
deep frozen state. You can't do this on a |arge scale,
but you can do it if you're doing it on a small nodel
scale. And we did this by splintering the packs in
chucking themin liquid nitrogen

Then you could condition to a cold tenperature,

and | believe this was sonething |like m nus 10, or you



can condition to a warnmer tenperature, sonething |like
mnus 5 to O degrees. This is published in Transfusion.
Essentially what we found was resonant with the
findi ngs which we had made years earlier in relation to
tenperature variations during storage, which is that when
you condition to warnmer tenperatures and then start the
fractionation process, the amount of Factor VIII, again,
in both the cryoprecipitate and in subsequent stages of
the fractionation process does not change. It doesn't
matter. But the anount of fibrinogen is dramatically
af fected, and when you condition at warmer tenperatures
before you start the actual thawing of the plasm, you
get significantly higher levels of fibrinogen. These
studi es, again, were done at a time when we cared about
this. We did not want a high I evel of fibrinogen
because, anongst other things, we were attenpting to dry
heat treat this product at 80 degrees for three days, and
we found that high fibrinogen at these levels in these
conditions was very bad news. You just couldn't do it.
Nowadays, of course, with things |ike high-
purity concentrates, (?) exchange, and nonocl onal
chromat ogr aphy, the proteins are stripped of the Factor
VI1l anyway. And | suspect that these effects would not

be seen at all.



This is a hopelessly conplicated slide which
essentially says exactly what |'ve just said, so |'l
| eave you to null over it at a later tine.

Of course, you can actually exploit this effect
when you are actually trying to increase the amount of
fibrinogen in cryoprecipitate as a route to fibrinogen-
enriched cryoprecipitate at bl ood bank | evels. So we
introduce this technique in the Mel bourne bl ood bank in
the early '90s--1 hope it's still there--in which we
deli berately conditioned the frozen plasnma to a warner
tenperature before the final thaw to generate
cryoprecipitate in order to have fibrinogen enrichment in
the cryoprecipitate. And this was published as well, but
it basically resulted in a product which was
significantly higher in fibrinogen. The Factor VIII was
really not affected nuch. The von W I I ebrand factor
stayed the sane as well, another inportant consideration,
and the enhanced fibrinogen allowed us to generate an in-
house fibrin glue which had a significantly enhanced
adhesi ve strength.

So what is inmportant? | would say that as | ong
as freezing is optim zed, storage requirenents appear to
be very flexible in the range of mnus 20 to mnus 40 in
t he practical periods of storage possible which I think
are inposed on us today. |If you go for 10 years, | don't

know what wi |l happen, but | would advise you very



strongly not to go for 10 years. And maintaining a

st eady storage tenperature is nore inportant than the
absolute storage tenperature within this range. And
whil e tenperature changes can affect the quality of the
cryoprecipitate, this can be not necessarily a bad thing
and can be exploited to i nprove both blood bank and

i ndustrial cryoprecipitate.

Now, let's talk a bit about basic science.
Don't worry about this hopelessly conplicated slide here,
but | captured this fromthe Internet froma Canadi an
Site because | found it a good denonstration of the so-
call ed theory behind much of what is reflected in the
standards in relation to freezing and storage. And this
relates, of course, to the concept of the eutectic point
of plasma. And | don't want to give you the inpression
that | have any | evel of physical chem stry know edge
whi ch can attenpt to explain what the eutectic point is,
but I will sinply say that there is no such thing.

And here is one of, | think, a few studies now
inthe literature, but, again, | salute the el egance of
the Scots in this. And this is a study in which they
basically attenpted to detect eutectic points in plasm
t hrough resistivity neasurenments in plasma which had been
frozen to | ow tenperatures and then slowmy warmed. And
you have a situation here--1 can't see it now either.

You have a situation here where you are conparing plasm
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to 0.9 percent sodiumchloride. And in the 0.9 percent
sodi um chl ori de, of course, you can detect a distinct
eutectic, but in the plasm you can't. It is as sinple
as that. |t does not happen.

" minformed by physical chem sts that this
shoul d not be sonething which should astoni sh anybody
because eutectics and eutectic points are essentially
phenonena associated with crystalloid sol utions, and
plasma is a solution of 5-percent colloid in crystall oid.
And so we shoul d not expect these conventional paranmeters
to apply. And here is data from McKenzie, a very
interesting series of studies, not very well reflected in
the literature, avail able through neeting proceedi ngs and
simlar types, but which show that actually plasm in the
frozen state, as it is frozen and subsequently warmed,
undergoes a | arge nunber of transitions apart fromthe
transitions associated with traditional eutectics. And
these may well have different |evels of inportance in the
t hi ngs which we are interested in, but has not been
studied sufficiently in nmy view, as reflected in the
literature, to allow us to delineate absolute points
which are crucial. There is no such thing as a eutectic
poi nt in plasm.

So what can we do to study this? Well, here,
again, is elegant data from G Carlebjork, and you are

| ooking here at a tenperature freezing curve in which he



managed to neasure calorinetrically the phase change,
energy changes associated with the freezing cycle. And
he then related this to the tinme achievable in tinmes of

t he phase change and to subsequently the Factor VIII

| evel s, and he found that the faster you go in that phase
change, the tinme for the--the shorter the phase change,

t he higher the Factor VIII levels. Again, an enpirical
set of data which tends to underpin the thesis that fast
freezing is good news.

So in terms of plasma freezing and storage,
conventional eutectics offer no guidance. One should
freeze so that the phase change is as rapid as possible
on the basis of Carlebjork's data. And in ny view,
storage so that this is maintained at m nus 20 degrees
Centi grade appears to be adequate.

But now |l et me be nore contentious. The
argument is flung at us: Wiy should this be an issue for
regul at ors anyway? Because what we've been tal ki ng about
nostly has related not to safety and quality--1 will not
have the tenerity to say anything about efficacy--but to
yield, and this is our business. |Is there any evidence
t hat bl ood/ pl asma processing affects safety and quality
as opposed to yield?

Well, I don't know. Here is an interesting
study relatively recently in Transfusion which absolutely

floored ne, which indicated that the activation |level in
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the Factor VIII nolecule as assessed to the differenti al
measur enent using the clotting and the chronpgeni c assay
is actually higher when you so-called fast freeze under
the conditions of this study. And this is also reflected
in the anount of prothronbin activation product in the

pl asma, indicating that in fast freezing there is
activation of coagul ation and the resultant effect

possi bly on the proteins, including the Factor VIII.
There is no indication fromthis study whether this has
any effect further down in possible fractionation.

This is the only study that |I'm aware of which
m ght indicate that fast freezing m ght have an effect on
t he product quality.

But there was another interesting study in
relation to this whole issue which cane about when we had
the famous incident involving inhibitor developnent in a
product marketed--and | think this is public information.
In fact, this is extracted fromthe literature--by
Cctapharma. And in this study, which was a foll owup on
the basic clinical observation and clinical problem the
i nvestigators | ooked at the effect on the Factor VIII
nmol ecul ar integrity of what they called collection
conditions as assessed through paraneters neant to detect
activation, such as fibrinopeptide A and thronbin-anti -

t hrombi n conpl exes. They then related this to nol ecul ar

changes which they found in the final product and rel ated



t hose changes to the level of inhibitor devel opment in
patients. And basically, to cut a long story short--and
| again refer you to the literature--they nade the
correlation that plasm which showed evi dence of
coagul ati on because of what they called poor storage
generation conditions resulted in nolecular changes which
eventually could be linked to the devel opnent of

i nhi bitors.

Now, this is obviously a very interesting and
quite potentially inportant observation. | would,
however, make one point on this study, which is that in
the study, in relation to the anount of activation
markers in the plasma, at |east as assessed through
fibrinopeptide A, the |level of fibrinopeptide Ain both
the normal and el evated plasma was nmuch in excess of what
is traditionally found in blood bank condition plasnma.
And this is data from Chris Prowse which shows that
essentially the level of fibrinopeptide Ain plasm is
very | ow conpared to even the normal |evels which were
found in the previous study.

So | would contend that in relation to this one
study which | have been able to source, the amount of
fibrinopeptide A there was not really something which was
normal |y encountered, and | don't think that it is

representative.
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And so the question which was, | think,
addressed in some ways by Donna in her answer to the
question fromthe floor earlier on to ny mnd is still an
open one. | hear with interest what she says about, you
know, products are different and patients react
differently and so on, but | could only wish to see sone
data in the literature which can lend itself to sonme
| evel of objective assessnent. And | would be delighted
to be made aware of sone data today.

And, of course, now | started out by saying--and
| " m approaching, you'll be glad to know, the end of ny
talk. But | started out by saying that there are other
t hi ngs one can get out of plasma. [It's not just Factor
VIII. Here is data which was nade aware to nme by John
Fi nl ayson whi ch shows that when plasma is generated from
out dated bl ood conpared to source plasm, the
fragmentati on of intranuscul ar inmunogl obulin was
significantly enhanced during storage of the final
product in the plasma generated from outdated bl ood.

And here is sone other data, again, from John
Fi nl ayson that al bumi n nade from plasma from out dat ed
bl ood shows higher |evels of prekallikrein activator, and
you know what that does to you.

| would say that these are data of enornous
interest, but | suspect that the interest is nore

hi storic. But | don't think we know. Are these issues



mai nly of historical interest? Are there other plasm
proteins which can be affected by poor storage conditions

and which are nore relevant to the industry today than

per haps Factor VIII is? And we've heard--and | think
quite convincingly--from Donna that Factor VIII is still
relevant. |Is this part of the great unknown? And what

does the great unknown nmean for regulators? The great
unknown, when we have the great unknown, we tend to go
back to our mminstay, the precautionary principle.
However, | think there is another issue, and
this is: Wat is actually a quality product? Now, this
is a definition fromthe Internet, fromone particul ar
area. | think it's a good definition, and |I think that
reliability, consistency, and the ability to continue
performance in stress or volune situations, | think it's
quite inportant to look at this. And | would say that
you cannot get reliability, consistency, and the ability
to constantly performin possibly stressful and varied
conditions if you don't define themvery rigorously and
you do not align themto sone paranmeter which, for |ack
of anything else, you can say is indicative of good or
bad t hi ngs happening, if you like, in the plasma. And |
think we need to have a defined manufacturing process,
specified freezing and storage conditions, and robustness

to volunme and tenperature changes.
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In other words, | would contend what we need is
that extrenely inmportant concept of good manufacturing
practice. And | do not think you can get good
manuf acturing practice if you allow people to shelf
pl asma at any tenperature they like for the anount of
time they like purely on the presunption that it's not
going to have any effect on the final product. | think
the process has to be defined at the outset.

So this is nmy final serious slide, and | think
that overall there is a need for clear and unanbi guous
wording in the standards which are currently used. |
think that all of us in the regulatory conmunity have
failed mserably in this, and I think the wording is very
anmbi guous and results in confusion.

| think we need a process which results in a
consi stent product in terns of plasma for fractionation,
and this would formthe basis of any standard. And this
shoul d be a manifestation of GWP nobre than anything el se.

However, it is the case that enpirica
observati on appears to support greater flexibility than
sonme current requirenments. There is little evidence that
any of these requirements have a bearing on product
safety. Obviously, basic conditions for m nimzing
m crobi al contam nation and preserving product integrity
shoul d be defined. However, | do agree that requirenents

such as Factor VIII levels in the plasma should basically



be left to be negotiated between the manufacturer and the
supplier, and | reiterate that | think requirenents such
as are found in the European plasma for fractionation and
pl asma for transfusion requirements on Factor VIII |evels
are in ny viewdifficult to justify and certainly have no
sense in relation to process control type concepts.

l"d like to thank very much the FDA for the
opportunity. 1'd like to thank you all for your
attention, and I would like to thank you all for
rem nding me of when | was very young. Thanks.

[ Appl ause. ]

DR. FARRUGI A: And | believe I"mon tine.

DR. HOLNESS: Are there questions for Dr.
Farrugi a?

DR. EPSTEIN. Well, Albert, thank you for this
masterful overview. | have a regul ator-to-regul ator
gquestion. You know, there's a |lot of interest and effort
at harnoni zati on, but when you consi der that sonme of the
nore stringent standards that are rigidly adhered to by
various highly respected bodies nmay be unduly stringent,
how do you attenpt to harnoni ze? Because there's rarely
incentive to harnmonize with | esser standards.

DR. FARRUG A: Well, | think that's very true,
and | think we need to generate a framework, first of
all, whereby we can do this because we don't have this in

the blood area, and | think it's a great problemthat in



ternms of plasma products they seemto be at the nonment
out side frameworks |ike the I CH.

However, 1'll say sonmething about the rigor and
difficulties of standards, and this is that it's actually
not too difficult with good will to attain nost of the
requi rements which there are currently available. It's
| ess easy to justify them but sonmetines it's quite
possible to m nimze | oss of energy by sinply adhering to
them And | shall showthis in relation to the
Austral ian environment because we do adhere, we do
mandat e the European standards, and we find that they are
actually quite achievable by our industry in what | think
is logistically a chall enging environnent.

But | agree, and | don't have any suggestion
ot her than that we need to generate the ability to have a
framework to discuss. Once we do that, we can then agree
on sone basic conditions along the lines which I have
tried to indicate in ternms of, again, agreeing on what
enpi rical observations support certain types of
condi tions.

MR. COEHLO. Yes, | had a question in regards to
your fast freezing, which |I thought was pretty
fascinating. Since nost of the heat in plasma to be
removed is at the point of fusion, heat of fusion, then
the fast freezing which you acconplished really did two

things. It did nmost of the work for the storage freezer



so that you're not putting heat in the storage freezer
because you i ndependently froze those down bel ow fusion.

DR. FARRUG A: That's right.

MR. COEHLO So you stabilize your long-term
storage tenperature, and you do nost of the work ahead of
time and get higher Factor VIII yields. So would you--
l"mtrying to go fromwhat you said there. Wuld that be

your recommendati on that you acconplish that fast

freezing--

DR. FARRUG A: Yes, |--entirely, entirely,
because, | nmean--and you see this if you're a bl ood
banker. | mean, if you just take a bunch of plasma bags

and shove themin a mnus 30 freezer, if you |ook into
that freezer after six or eight hours, you'll see that
the plasma is still |iquid because the capacity just
isn't there. O course, if you pop it in a mnus 30 cold
room you know, with substantial capacity and there is
nothing else there at the sane tinme, you will find that
you freeze much quicker. But | agree.

VWhat we found, which was perhaps surprising, was
that at least at the level of mnus 20, if you then put
it at mnus 20, then the anmount of Factor VIII is
basically staying the sane. But, yes, | agree. | think

the fast freezing is the crucial paraneter.



MR. COEHLO  Yes, | had once noted that 12 hours
after--the way the | anguage often is is put it in a
freezer.

DR. FARRUGI A: Yes, | agree.

MR. COEHLO. Presum ng that sonething happens
repeatedly in there, and often it's very--

DR. FARRUGI A: Yes, the statenents are
regrettably anmbiguous. This is reflected in the CFR
Place in a tenperature no warnmer than m nus 20. Well,
you know, what do you nean?

MR. COEHLO  Thank you very mnuch.

DR. HOLNESS: Wuld you give your name and

affiliation, please?
MR. COEHLO. | am an interested party. M nane
is Phil Coehlo. I1'mthe CEO of ThernopGenesis

Cor por ati on.

DR. FARRUG A: Dr. Rock, how nice to see you,

DR. ROCK: Gail Rock from Otawa, Canada. |
have one question and then perhaps a conmment.

| was intrigued with your statenent that we
don't really know what other plasma proteins are going to
be affected by sort of |eaving things at roomtenperature
for 12 hours or |onger. Has anybody | ooked at the
nmet al | oprotease that's so inportant in the treatnment of

TTP? Because we only can use FFP for TTP because of this
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enzyme. And being an enzynme, it doesn't seemto nme that
it would do well standing around.

DR. FARRUG A: | don't know.

DR. ROCK: | guess we'll soon find out.

DR. FARRUG A:  Yes.

DR. ROCK: All right. M coment really is
don't conpletely denigrate the double freezing or
recycling of cryoprecipitate because in our hands, as you
know, when we used heparin at 8 units per nL in a bl ood
bag and did a double cryoprecipitation, we were able to
produce in a blood bank a Factor VIII concentrate with
666 units of Factor VIII per liter in an internedi ate-
purity product. So when applied specifically and goal -
oriented, the double refreezing can be very effective.

MS. GLANTSCHNI G Cct apharnma, Barbara
G antschnig. | want to comment on the effect of the
freezing speed for different plasm qualities, and,
again, |'mspeaking only from our experience there as we
fractionate both qualities. For the recovered plasm, |
absolutely agree that the speed of the freezing is very
rel evant and very inportant. For the source plasm, we
see from experience and from conpari son between source
pl asma manufactured in, let's say, Germany and Austria
that the flash freezing is really not such a critical
paraneter. We don't see any big difference in yields or

behavi or of the different plasma from both countries, one



shock frozen and the other not shock frozen. So m nus 30
big wal k-in freezer requirenments seenms to do the job from
experinmental data for the source pl asnma.

DR. FARRUG A:  Well, you know, | hear what
you're saying and ' minterested. But we had a tussle
with our local industry on this issue of apheresis
freezing, and we basically made the point to themthat it
doesn't seemto us to be sensible to have put in the
enornously expensive infrastructure to generate apheresis
pl asma and then not freeze it at least within the tinme
frames of the standards. And | would reiterate that
poi nt .

But we've never seen any instances of apheresis
pl asma, although it's difficult, we only fractionate
about 35 percent of the plasma apheresis in Australia
where flash freezing has proven to be detrinental.

DR. HOLNESS: Now it's time for a coffee break.
You can bring food and refreshnents into this room if
you like. W'Il restart the session at 10:30. Thank
you.

[ Recess. |

DR. HOLNESS: OQur next speaker will cover
current U.S. requirenents for source plasma, fresh frozen
pl asma, cryo, and recovered plasm, and Sharyn Orton is
the branch chief of the Blood and Pl asma Branch of

Di vi si on of Blood Applications at CBER. Sharyn?



DR. ORTON: Good norning. Everybody had better
get in here quickly because |I only have four slides, so
you'll mss it.

| actually have the easiest presentation.

El i zabeth asked nme just to review what we regul ate,
hence, the four slides.

For source plasma for injectables, |'ve put al
the CFR citations on the slides for anybody who needs
them The CFR states to freeze immedi ately, store at
tenperature no warnmer than m nus 20 degrees Centi grade.
The expiration is 10 years, and they are shipped at m nus
5 degrees Centigrade or col der.

For non-injectables, the CFR states to freeze
and store according to intended use of the final product.

For source liquid plasma, which has cone up as a
question quite frequently, for non-injectables store at
10 degrees Centigrade or colder and ship at 10 degrees
Centi grade or col der.

Fresh frozen plasm and cryo. Fresh frozen
plasma is to place in the freezer within 8 hours or
within the tinme frane specified in the directions for use
for the bl ood collecting, processing, and storage system
to store at m nus 18 degrees Centigrade or colder; and

the cryo is nade, of course, fromthe FFP.
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Expiration is 1 year, or 12 nonths, from date of
coll ection, and ship at m nus 18 degrees Centigrade or
col der.

For recovered plasm, freeze, store, and ship,
as you know. For those of you who don't know what this
is, this is a black hole, and hopefully we'll get nore
information today that will help us nove forward with
recovered pl asma.

Thank you.

DR. BI ANCO.  Sharyn, Celso Bianco, Anerica's
Bl ood Centers. There is one area that probably we'll
come back to in the discussion, that is, the intent of
collection. Do you want to talk a little bit about 1t?

DR. ORTON: Actually, Jay's a better person.
He's tal ked about that before. He's not in the room at
the noment. 1'd rather not take that on.

DR. HOLNESS: 1'd just like to announce there
are additional handouts at the front table.

Qur next talk will be about the current Counci
of Europe and European Pharmacopoei a standards for source
pl asma, fresh frozen plasm, cryo, and recovered plasna.
And to tal k about that we have Johannes Dodt. He's the
head of the Bl ood Coagul ati on Factor Section at the Paul -
Ehrlich-Institut in Langen, Gernmany.

DR. DODT: Good norning, |adies and gentlenen.

It's a pleasure for ne to be here and to speak about
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Eur opean regul atory requirenents for plasma for
fractionation. | thank Mark for inviting ne and giving
me the opportunity to speak about this.

As you heard, I'mfromthe Paul - Ehrlich-
Institut. This is the German Federal Agency for Sera and
Vaccines, and | am here to give you ny personal view on
this. I'mworking in Goup 6B, so I'ma little bit--1I
have a little bit of experience with the devel opnent of
t he nonographs, and I will talk about this |ater. But
the first devel opment of the nobnographs took place in the
'90s, beginning of the '90s, and at that time | wasn't
really there, and |I reviewed the m nutes of the neetings
to give you an overvi ew how t he nonograph devel oped and
what are the requirenments of the nonograph

First of all, I will start nmy talk to rem nd you
about the inportance of plasma for fractionation for the
manuf acture of bl ood products, and after that I will give
you a brief |egal background for human plasma for
fractionation, and then go in detail into sonme issues of
t he nonograph plasma for fractionation, which are under
di scussi on during these two days, and finally I wll
summari ze ny tal k.

The quality design of blood products is an all -
enbraci ng concept. The quality cannot just be tested at
the finished product |evel, but the quality, safety, and

efficacy of the blood products, as for all biologicals,



depends on several paraneters which are, for exanple, the
starting material, the manufacturing process itself, the
control tests, and the in-process controls,
specifications, the equipnent, and operational standards.
For the blood products, the starting material is an

i nportant factor which could contribute to the quality,
and here are sone of the criteria which define the
quality of the blood. As in starting material, these are
t he donor sel ection exclusion criteria, the screening
tests used, the epidem ol ogy of the donation centers, and
the storage and transport, equipnent, and the quality
system under which the donation centers are operated.

And today's issues are storage and transport, and I w ||

go into detail later
But, first of all, 1'"d like to show you the
| egal background in the EU, and, first of all, | have to

mention the Directive 2001/83 that is the general
Community code relating to all medicinal products for
human use. And then there is the fanpbus Recommendati on
No. R(95) of the Council of Europe on the preparation,
use, and quality assurance of blood conponents.

|"d like to nention and to point out that this
is not a legally binding docunent. The Council of Europe
is a group of nmore than 40 countries representing Europe,
not only the EU, and this is an agreenent between al

t hese countries to have a common standard for plasma for
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transfusion. But that is not a |egally binding docunent,
al though it represents a common-sense and a state-of-the-
art docunment. So in sonme kind it is binding, but it has
no |l egal status. And you should know it is not intended
for plasma for fractionation.

Plasma for fractionation is in the European
Phar macopoei a Monograph, Human Pl asma for Fractionation,
and the quality aspects are laid down there. And you can
refer in general when you like to produce bl ood products
to the CPMP note for guidance on plasnma-derived nedicina
products, which gives you sone expl anation how to
manuf act ure bl ood products.

The EU has decided to give the--or to set
standards for the quality and safety of collection,
testing, processing, and storage and distribution of
human bl ood and bl ood products, to give that a |egal
background, so there is a directive beginning--that cane
into force the beginning of this year, and that is
Directive 2002/98. And this sets the standards for
pl asma for transfusion, or for any plasma, whether it is
i ntended for transfusion or for the manufacture of bl ood
products. And there are annexes to this directive.

These are technical annexes, and one is Directive 2004/ 33
that came out also early this year, and another w |
foll ow soon. And, again, the European Pharmcopoei a

Monogr aph applies to human plasma for fractionation. And
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both with the two new directives, the recommendati on of
t he Council of Europe will not have the sane |evel of
applicability in the European Union.

The scope of the new directive and its technical
annexes cover only plasma for fractionation, the
collection and testing of this plasm, but the standards
for plasma for fractionation are covered by the
monogr aph, Plasma for Fractionation. This should be kept
in mnd.

The directives were devel oped in order to ensure
that there is an equivalent |evel of safety and quality
of bl ood conmponents throughout the EU, and whatever their
i ntended purpose is, and it includes the starting
materials also for medical products and that should be
established by this directive. For this, you should know
that directives are not directly binding docunents, but
they have to be transformed into national |aw of the EU
menber states, and the directives give a |legal frane
whi ch has to conply by the national |aws, but you can go
beyond this frame. You can have stricter requirenents in
your national laws if you like or if there is a need.

And the inplenmentation and application of the directive
or the transforminto national |aw, transforned
directives, is the duty of the nenber states, and the

el aboration of the technical requirenents, technical
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annexes of the directive, involves scientific commttees
in the European Conmunity.

There is a transposition phase for the nmenber
states, and the new directive should come into force at
the latest the 8th of February next year.

Again, | have sunmarized the requirenents of the
Counci | of Europe recommendati on, but renenmber this is
for plasma for transfusion. And it relates to whole
bl ood and apheresis plasma and there is defined the tine
fromcollection to freezing, which is 6 hours but not
nore than 18 hours, 6 hours for apheresis plasm, and the
freezing tenperature is to mnus 30 degrees within 1
hour. That nmeans a rapid freezing process to a core
pl asma tenperature of m nus 30 degrees. And the storage
and expiration is also nmentioned there, and it is when it
is stored at m nus 25 or bel ow, 24 nonths.

As | said before, the legally binding docunent
for plasma for fractionation or setting the standard for
pl asma for fractionation is the European Pharnmacopoei a
Monograph. The European Pharmacopoei a has the task of
| ayi ng down common standards for the conposition and
preparation of substances, for exanple, excipients,
starting materials, or finished products. The nedicinal
products marketed in the EU have to conply with the
rel evant Phar macopoei a nonographs, and that is al so

mentioned in Directive 2001, which is the general code



for human nedici nal products. They have the force of |aw
in the EU, and the nonographs are el aborated by expert
groups and expert groups dealing with the bl ood products
is the expert G oup 6B at the European Pharnmacopoei a

' ma nmenber of that group since 2001, so
cannot tell you everything about that. But G oup 6B
wor ked since Septenmber 1991. There have been 25
meetings, and you see it is a never-ending--plasm for
fractionation is a never-ending story. And it was 18
times on the agenda, and | proni se next week we have the
next meeting, it is again on the agenda. So you are not
the only people discussing plasma for fractionation.

So, in principle, the issue is clear. W have
bl ood or plasm recovered from bl ood and pl asma by
apheresis, and how should we bring that into the frozen
state? There are two main players: tinme and
tenperature. And tine can nmean time to freezing, tine
for the freezing process, storage, and tenperature can
mean to which tenperature should the plasm be cool ed
down and how should it be stored, at which tenperature,
or at which tenperature should it be transported.

This is the scope of the workshop. This was
outlined in the announcenent of this workshop, and I'd
like to go now into sone detail on how does the European

Phar macopoei a deal with these issues.



First of all, I will show you this slide. As I
told you, the nonographs shoul d devel op standards, and in
this case a standard for plasma for fractionation. And
the intention of Goup 6B is always to provide assurance
about the high quality, and that nmeans protein integrity,
of the source material for the manufacture of bl ood
products. And we are always considering nore or |ess
scientific data and discuss scientific data, and when the
nonogr aph goes out for consultation, industry can coment
on that. And in our final discussion, we also consider
the need of industry for our decisions.

VWhat |'d |like to make clear is that we have only
one standard for plasma for fractionation, and that is
already given in the definition which is the first part
of the nonograph. And plasma for fractionation is the
liquid part of human bl ood after separation of the
cellular elements from bl ood collected in a receptacle
contai ning an anti coagul ati on, or separated by continuous
filtration or centrifugation of anticoagul ated blood in
an apheresis procedure. It is intended for the
manuf acture of plasma-derived nedicinal products.

Thi s means we have one standard, but the plasm
for fractionation can be obtained either by apheresis or
by whol e bl ood, recovered blood by the separation of

pl asma from whol e bl ood.
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Now I'Il try to show you how t he nonograph
devel oped, and | took the third edition of the
Phar macopoei a nonograph to di scuss sone issues which are
i nportant and are discussed during this neeting.

First of all, should it depend on the final--
shoul d the definition of the storage and the freezing
t enperature depend on the final product. In our first--
or that is not the first, but it is the sane as the
first. In the third edition, we made it dependent on the
final product how the plasm should be frozen. And you
see for | abile products, as soon as possible, but the
| atest within 24 hours. That is true for plasm obtained
by pl asmapheresis and from whol e bl ood. And for non-
| abil e products, it stated separation within five days of
the expiry date of the whole blood. And that is plasna
obt ai ned from whol e bl ood.

But then in the third supplenent in 2001, we
changed this definition. |t was recognized that we
shoul d not give a definition on the--or make it dependent
on the final product, but it depends whether the factor
is labile in plasma or not. And so we changed the
wording to make it clear that for coagul ation factors
which are labile in plasm, they have to be frozen as
soon as possible, but at the latest within 24 hours. And

for non-labile, we introduced this definition as soon as



possi bl e, but at the latest within 72 hours. And this is
for plasnma obtained from whol e bl ood.

We had a |ot of scientific data. Al bert
presented these very nicely. And nost papers, as | know,
and Al bert already nentioned, focus on |abile conponents
in plasma, and also in finished blood, finished policy,
and they are the coagul ation Factors VIII and V. And it
has been shown in literature that tine to freezing is a
very crucial factor for the recovery of these |abile
conponents, and the best preservation of |abile
conponents in plasma i s obtained when you freeze it
within 6 hours after donation, and you | ose sonme Factor
VIl activity during storage between 16 and 24 hours, and
additional |oss is observed for |onger storage.

| think the Factor VIII was at that tine an
i nportant factor for the collection of blood and,
therefore, it was chosen as the |lead factor for this.

But it should al ways depend on your need or what you |ike
to manufacture fromthe plasm, whether you need storage-
-time to freezing, which is according--it depends al ways
whet her this is a | abil e--whether the product of your
intention is labile in plasma or the factor is labile in
pl asma or not.

So the freezing tenperature itself, in the third
edition I'mreferring to here, we had the wordi ng, "Any

pl asma i ntended for the manufacture of coagul ation



factors or other |abile conponents is processed shortly
after separation or collection of it is frozen by cooling
rapidly to a tenperature of m nus 30 degrees or bel ow "
That is inportant to note because we changed that already
in the next year, and fromthe m nutes of the neetings, |
read that it was never the intention of Goup 6B to fix
it as it was the first time, to a tenperature of m nus 30
degrees. On the other hand, because--1 will show you
ater or in the next slide--there were no data from

i ndustry who supported storage at mnus 20. | think the
Group 6B decided to do it simlar to the conditions for
plasma for transfusion in order to preserve the integrity
of the proteins in plasna.

Nevert hel ess, we have then changed that again
and divided that in the sections for factors that are
labile in plasma and when obtai ned by plasmapheresis from
whol e bl ood, plasma intended for recovery of proteins
that are labile in plasma is frozen by cooling rapidly at
m nus 30 degree. And for the non-labile, it is frozen at
m nus 20.

We have heard that rapid freezing is essenti al
for the preservation of proteins or Factor VIII in
pl asma, and so the plasma for transfusion requires that,
to reach a core tenperature of mnus 30 within 60
m nutes. But for the plasma for fractionation, this tinme

is not specified, and it nmeans rapidly at m nus 30.
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Rapidly at m nus 30 can nean that you have storage which
is capable of holding the tenperature at m nus 30 when
you put in your blood banks or the plasma banks, but it
does not go bel ow m nus 30, and you have eval uated your
process that it is rapidly--that it is a rapid process
and it nmeans that you don't spend too nuch tinme from
donation to the freezing process.

At that tinme industry asked for freezing at
m nus 20, but Group 6B decided not to set the m nus 20
because industry couldn't provide any data which were in
favor of the mnus 20 freezing. And we don't--even today
we don't have the data, but meanwhile industry is
satisfied with the current regulation in the EU.

Then let's come to the storage tenperature. 1In
t he second version of the nonograph, it was nentioned
storage should be done at m nus 25 degrees. W heard
about the eutectic point. Probably there is no--I
| earned today, but at that tine it was discussed that the
storage should be below the eutectic point, and it was a
very controversial discussion whether repeated passage
across eutectic point mght lead to a degradati on of
proteins, and it was well recognized that this was in
contrast to the U S. and WHO docunents. But |ater, when
Group 6B again changed the storage conditions to m nus
20, and it was recognized and we heard today that you can

store plasma at or below mnus 20. The scientific



evidence for the storage tenperature was shown, and,
t herefore, the nonograph was changed.

Now we conme to the fanpus storage and transport
conditions, and that really has been discussed a |ong
time. And in the beginning, in the third edition, you
remenber the plasm should be stored frozen at or col der
than mnus 25. Therefore, there was a tine restriction
to the shipping condition at or below m nus 20, and the
tinme restriction was 4 weeks, and there was al so the
ability that there was an excursion of the tine for not
nore than 72 hours and if the plasma at all tines
mai nt ai ned bel ow m nus 5 degrees.

When there was a change in the storage condition
for the plasm, the tinme restriction for the shipnment was
renoved, and the transport condition was still there.
VWhen the storage tenperature is exceeded on at nobst one
occasion for not nore than 72 hours and if the plasm is
at all times nmaintained at a tenperature of mnus 5
degr ees.

Again, with the current edition there is a
change to this. It was recogni zed that maybe this
restriction is not adequate and that industry may | ose a
| ot of plasma when that excursion occurs not only once
but two tinmes or several tinmes. And, therefore, we
mention now that the tenperature is between m nus 20 and

m nus 15 for not nmore than a total of 72 hours w thout



exceeding mnus 15 on nore than one occasion, as |ong as
the tenperature is at all times mnus 5 or |ower.

We have given sonme information of industry and
exanpl es of industry that when the tenperature in the
storage goes down to mnus 15, it takes about 12 hours--
it takes about 12 hours that it goes down to m nus 15,
and that it takes again about 12 hours to come up to
m nus--come down to mnus 20. So for us it was
convincing that this could be at nore than one occasi on,
and we changed it according to the need of industry.

So excursions are allowed which guarantee that
the plasma is still inits frozen state and suitable for
fractionation, and it conplies with the requirenents of
i ndustry.

Then expiration. The nonograph does not nention
an expiration for plasma for fractionation. And is this
really a matter of concern? | think in practice not.
According to the marketing authorization, we have that
fixed to two or three years, depending on the
application, and our data from batch rel ease show t hat
plasma i s al nost manufactured 6 to 12 nonths after
collection. And all concerns which have been di scussed
were safety concerns, for exanple, state-of-the-art
screeni ng of the donations, and that the marketing

aut hori zation holders, | think also the safety concerns



and econom cal reasons, though there is no need for them
to store plasma | onger than two or three years.

This is the conplete text which deals with the
i ssue of storage transport of plasma for fractionation,
and it reads, "When obtained by plasmapheresis, plasm
i ntended for the recovery of proteins that are labile in
plasma is frozen by cooling rapidly at m nus 30 or bel ow
as soon as possible and at the latest within 24 hours.
When obt ai ned from whol e bl ood, plasma intended for the
recovery of proteins that are labile in plasma is
separated fromcellular elements and is frozen by cooling
rapidly at m nus 30 or below as soon as possible and at
the latest within 24 hours of collection. Wen obtained
from whol e bl ood, plasma intended solely for the recovery
of proteins that are not labile in plasma is separated
fromcellular elenments and frozen at m nus 20 or bel ow as
soon as possible and at the latest within 72 hours of
col l ection.™

| have put the wording together to this table to
make that clear. The excursions are given at the bottom
and you see there is a question mark, plasma obtai ned
from pl asmapheresis. It's not nentioned there. There's
a current discussion on this, what should the tinme to
freezing be for plasm obtained by plasmapheresis when it
is intended for proteins which are labile--not labile in

pl asma. But that is under current discussion whether



there should be a tine limt or whether it is conmon
practice that it is frozen in a short period of tine, |et
me say, 6 hours after donation at the | atest.

So there are still open issues which are not
di scussed. For exanple, the conditions depend on the
factors which are labile or non-labile, but there is no
definition given in the nonograph. That is for ne a
little bit strange, and | would prefer to have at | east
sone exanpl es what the nonograph means with | abile and
non-| abile and so on, and that could be reason for
further discussion of the nonograph.

VWhen we heard about the current intended
revision of the plasma storage and transport conditions,
or when that was published by FDA, Professor Seitz, who
is head of Group 6B, wote a letter or a comment on this
revision, and he very much pointed out that we are
interested in harnonization of these conditions, and at
| east this would allow an exchange of plasma for
fractionati on or an exchange of intermedi ates according
to the need of manufacturers and according to the need of
people in different parts of the world.

So | think it would be very good to have the
sane quality standards for plasma for fractionation in
the countries where plasma is fractionated. To harnonize
the standards in the U.S. and Europe would be a first

starting point for this. And | think industry would al so
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appreci ate harnoni zati on of these standards because they
are globally operating. For them the logistics would be
easier, and they would have maxi mum flexibility and

avai lability of plasma and internediates.

And what |1'd like to say is that industry is
satisfied with the EU regulations at this tinme because
t hey are evidence based and, we feel, well balanced. |
think not everything is scientifically--for each of the
paraneters we are discussing, there is a clear scientific
decision, but | think it is the practice and everybody is
well satisfied with these practices at this tine.

The | ast point is: How do we maintain
har noni zed regul ati ons? That is another issue for the
next neeting perhaps, but at this time we should start
perhaps with the harnoni zati on of regul ations regarding
plasma for fractionation.

So et me summarize what | wanted to--the
information | wanted to give you. There is one standard
for plasma for fractionation in the EU. The collection
and testing of plasma is regul ated by Directive 2002/ 98,
and the production and the manufacture of plasm for
fractionation is regulated by the European Pharnacopoei a
nmonograph. And the EU woul d highly appreciate
har noni zati on of standard for plasma for fractionation,
and it would be an advantage for regulators and industry.

Thank you very nuch for your attention.



[ Appl ause. ]

DR. HOLNESS: Questions for Dr. Dodt?

MS. CARR-GREER: Allene Carr-Greer with AABB
You spoke briefly to current discussions about whet her
t here should be a different set of freezing standards for
product collected for non-labile final product by
apheresis. Can you say nore about why you woul d consi der
t hat an apheresis coll ected product needs a standard
separate fromthe whole blood? It was your Slide 27.

You had the question mark there.

DR. DODT: That was non-1|abile.

MS. CARR- GREER: Non-| abil e.

DR. DODT: And for the non-labile fromrecovered
pl asma there is a restriction to the time for freezing,
that is 72 hours, and at this tine there is no tinme fixed
for the tinme to freezing for the plasmapheresis-obtai ned
pl asma because Group 6B--1 can say here briefly what we
di scussed. We wanted to fix that at 24 hours for the
non-1 abil e because we thought it was common practice in a
pl asmapheresis center to do the freezing i medi ately.

But there have been--sonme nenber states are opposed to
this because they have national |aws which require a 72-
hour time to freezing for the plasmapheresis plasnma when
i ntended for the production of non-labiles. So we have
probably to take into account the national |aw of sonme of

t he menber states.



MS. CARR-GREER: So you are | ooking at some pre-
exi sting--

DR. DODT: Pardon nme?

MS. CARR- GREER: You are | ooking at pre-existing
conditions in sonme of the nenber states, not necessarily
a science or evidence based--

DR. DODT: In this case, we have to because the
Phar macopoei a Conm ssion didn't agree to this draft where
we said that plasmapheresis plasnma has to be frozen in a
time below 24 hours. But this will be discussed at the
next nmeeting. M personal point of viewis that a tine
of 24 hours to freezing does not--is not opposite to the
national |laws. They can still have their national |aw
requiring a 72-hour time to freezing, whereas the
nonogr aph says when it is used for fractionation, it is
24 hours. But that's my personal point of view

M5. CARR-GREER: And if | could just ask one
nore question, would this be plasma coll ected by
apheresis at the same tine a red cell is collected? O
is this purely plasmpheresis?

DR. DODT: This I don't know. And this is out
of the scope of the nonograph. But nmaybe sone of the
pl asmapheresis centers can give you an answer, and |
beli eve there are sone people around here.

MS. CARR- GREER: Thank you.



DR. EPSTEIN: Thank you, Dr. Dodt. Could you
comment for me how the product | abeling works? You've
suggested that the conditions of freezing are |linked to
whet her you're nmaking |l abile or non-Ilabile plasm
proteins. But howis that determ ned when the product is
actually placed in comrerce? Does the |abel say that
it's intended only to nmake | abile products or non-labile
products? O does the |abel sinmply state the conditions
of time to freezing and freezing tenperature? 1In other
words, how is the nmessage conmmuni cat ed?

DR. DODT: This | don't know. This is, | think,
the part of our GW inspectors to take care about the
| abeling of the products. This is not described in the
nmonogr aph, and this is not described in the marketing
aut hori zati on.

So | think in general, plasma is frozen at m nus
30 because then you have the better flexibility whether
you--either you make non-labile or labile products from
it. So | don't know whether there are any donation
centers which do the freezing at mnus 20. As far as |
know, at the tinme of the devel opnent of the first plasm
for fractionation nonograph, there was only one
manuf acturer who did the fractionation of one product
only, which was a non-labile one, and for that reason

maybe this was included in the nonograph. But | don't



know t hat correctly, probably. But there could be
sonebody who knows it better.

DR. EPSTEIN: |'m hearing you state that, in
fact, the common practice is mnus 30 freezing in |ess
t han 24 hours.

DR. DODT: Yes.

DR. EPSTEIN:. For fractionation.

DR. DODT: Yes.

DR. FARRUG A: |'ve got sonme comments, and they
m ght pre-enpt what | was going to say later, but it
doesn't matter

The first one is, particularly in Europe, a

| arge anount of plasma for fractionation is recovered

pl asma.

DR. DODT: Right.

DR. FARRUG A: Particularly in the (?) type
environment. Now, you have shown us that there are

di fferences between the standards for plasm for
transfusion versus those for fractionation. | mean, this
creates a substantial problemfor people who generate
plasma and after the requirements for transfusion are
met, the rest is shipped for fractionation. So | just
wanted to know if you wanted to comrent on that.

The second one, and |I'ma bit hesitant because
there's a | arge man behind ne here--

[ Laught er . ]
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DR. FARRUG A: But you made the interesting
comment that the industry is satisfied. M understanding
is that the industry in this country is not satisfied.
And ny understanding also is that it's the same industry.
So | just wondering whether you wanted to conmment on
t hat .

DR. DODT: You're right that nost of the plasna
for fractionation is obtained from plasm from whol e
bl ood, and here are the conditions. And I think tinme
fromcollection to freezing you have nore stringent
conditions, and the freezing tenperature is nore
stringent. So nost of the donation centers are doing the
freezing to mnus 30, and they do the freezing--tinme from
collection to freezing is 6 hours, but not nore than 18
hours. So that perfectly fits with the monograph, and
there is no reason why plasm which was originally
col l ected under these conditions cannot be used for
pl asma for fractionation.

DR. BULT: Dr. Dodt, Jan Bult, PPTA. You
menti oned the desire fromthe European perspective for
har noni zati on. The good thing of the workshop today is
we'll gather a ot of information that will give us a
pi cture whether that's achievable or not. But one of the
things that you nmentioned is that the difference between
the mnus 20 and the m nus 30 is based on science, and

you expl ained that the reason why the 30 degrees was



chosen for plasma for fractionation is because you did it
for transfusion. |I'mnot so sure that that is science.

The question that | have for you is: [If you
tal k about the need and the desire for harnonization, do
you believe that the Expert Goup 6B will be willing to
reconsi der the m nus 30 degrees and, for exanple, take
the U. S. exanple?

DR. DODT: Yes, | can think about a revision of
t he monograph, but it will be based on scientific data.
And at this tinme we do not have scientific data for the
freezing at mnus 20. At the tinme the nonograph was
devel oped, industry was asked to provide data, and they
didn"t. And, therefore, as | explained, initially the
tenperature was fixed to that for the plasm for
transfusion in order to avoid--or in order to guarantee
the quality of the plasma.

So it is up to industry to provide data that
pl asma frozen at minus 20 has the same quality and is
good enough to assure the quality of the finished
product. And then G oup 6B will be convinced and can
change the nonograph. | can't see any reason why we
shoul dn't do that.

DR. FITZPATRICK: Mke Fitzpatrick from ABC. |
was curious about the difference in the expiration dates
bet ween plasma for transfusion and plasma for

fracti onati on and the rational e behind three nonths at



mnus 18 to m nus 25 and a year at |ess than m nus 25,
but no expiration period at all for plasma for
fractionation.

DR. DODT: | haven't been involved in the
di scussi on about plasma for transfusion, but there was
heavy di scussion about this expiration date for plasm
for fractionation. That was also before ny tinme. But,
nevertheless, in one of the last mnutes, | read that
this should be again discussed. But as | told you, |
think there's at present no need to set an expiration
date. It's not in the interest of industry to have
pl asma coll ected and stored for years, and it is not in
the interest of industry, for exanple, to retest all the
donati ons or maybe single donations or plasma--yes,
singl e donati ons when there are sonme energi ng di seases
whi ch are comng up during the tinme of storage and which
could make it necessary to have special tests which we
are knowi ng now on these plasma units. So | think it is
in the interest of industry to use the plasma as soon as
possi bl e.

And, on the other hand, | said that it is nostly
fixed in the marketing authorization. And there is it
two to three years.

PARTI CI PANT: | just would |ike to make a
comment on Jay's statenment, current practice is mnus 30.

| think this really depends, especially in the recovered



pl asma sector, so if the blood banks know that the

product will not be used for factors, it's clearly m nus
20. We cannot say the current practice is mnus 30. It
really depends on the use. | think if we have, let's

say, smaller blood banks, then they tend to assign the

pl asma for fresh frozen, and then they redesign it to

pl asma for fractionation. But especially bigger blood
banks, they have a constant overflow of plasma they do
not use for fresh frozen, and clearly this plasm is only
frozen at m nus 20.

DR. DODT: Thank you.

DR. HOLNESS: Now we'll have a discussion of the
current Canadi an standards for fresh frozen plasm, cryo,
and recovered plasma. And for that we'll have Dr. Thonas
Wal ker, and he's the Director of Regulatory Affairs of
Canadi an Bl ood Services in Otawa, Canada.

DR. WALKER: Good norni ng, |adies and gentl enen.
First of all, 1'"d like to thank the FDA for inviting CBS
to come and, we hope, contribute to what prom ses to be a

very inportant neeting.

Secondly, 1'd like to declare that although |I'm
speaki ng about governnent regul atory requirenments, |'m
doing so not as the regulator. |'mdoing so as a

regul atee. There m ght be a slight difference of

perspective or maybe even a conflict of interest there.



That said, what | want to do is, first of all,
list the plasm products that we nake in Canada, the
i ndications for their use, the freezing nethods we use,
t he storage conditions, quality control requirenents,
shi ppi ng nethods, and then I'd like to summari ze sone
chal | enges that we encounter because of the current
requi renents.

| would also |ike to point out that if you go
hunting for any of these standards in documents published
by Heal th Canada or by other standards organizations in
Canada, you won't find them They are interpretations of
| anguage li ke "freeze i medi ately" that we, CBS, have
witten into our standard operating procedures which have
been approved by Health Canada. So what |'m going to
present is not necessarily sonething i ssued by Health
Canada. It is approved by Health Canada.

So what do we make? This should be very
fam liar to those of you fromthe U S. From whol e bl ood
col l ections, we make fresh frozen plasm, or FFP; frozen
pl asma, which we call FP24; cryosupernatant plasm; and
recovered plasma. From apheresis collections, we mke
either fresh frozen plasm, apheresis, AFFP, or source
plasma. |'Il use the acronym SP as | go forward.

The decision as to what we make from a donati on
is made by CBS. There is no difference in the consent

process on behalf of the donor. |In fact, the donor does



not know what we're going to nmake fromthe plasm or from
t heir whol e bl ood donation at the tine they donate. This
may reflect the fact that in Canada there's only

oursel ves and Hema Quebec, and both of us, when we make
plasma for fractionation, do not sell it. W send it for
contract fractionation, and we bring back all of the
products for treatnent of Canadian patients. So the
donation is going maybe not directly, but it is going to
the sanme target patient popul ation, regardl ess of how we
treat the product.

As | said, that's very famliar to those of you
fromthe U. S. The product names and specifications were
actually copied fromthe CFR and AABB standards by Health
Canada back in the early '"90s. Now, at that tinme the
operator of the blood program the Canadi an Red Cross
Soci ety, had proposed sonething a little sinpler. What
we had proposed was that the product be called plasm,
regardl ess of howit is nade; that the volume should be
stated on the | abel; that the anticoagul ant shoul d be
stated on the label. |If the freezing nmethod was not
sufficient to maintain the Factor VIII |evel for FFP, the
0.7 lUper nL Iimt, the product would be identified as
Factor VIIll-depleted. And the only restrictions on the
use, i.e., for transfusion or for fractionation, would be
in cases such as a donor with a malaria risk history

where the product was only suitable for manufacturing.
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| believe there are a couple of other instances
where we woul d only use a product for transfusion because
it would be unsuitable for fractionation. But the
statenment would be nade only in those cases.

Moving on to indications, again, very simlar to
the U S. situation. FFP and AFFP, note the indication
for patients on Coumadin is only in an emergency where
there is no sufficient time to bring back the coagul ation
function through adm nistration of Vitamn K

The FP24, as indicated, is not intended as a
source of Factor VIII. However, we're finding it has
about 75 percent of the level of Factor VIII that FFP
has.

One thing to enphasi ze, when we send plasma for
fractionation currently, we are only bringing back
al bumn and 1glV, no coagul ation factors.

Freezing met hods, FFP within 8 hours after
collection is quick frozen, and we define "quick freeze"
as dropping the tenperature to mnus 20 within 90
m nutes. FP24, quick frozen within 24 hours.
Cryosupernatant, now that is made concurrent with
cryoprecipitate froma product we call first-stage
cryoprecipitate, but essentially it's FFP, within 4 hours
after thawing the FFP, if you like, to make the cryo.

The CSP is frozen or stored at m nus 20 or colder. The

cryoprecipitate is quick frozen



Recovered plasma, 72 hours after collection, but
6 hours after separation from whol e blood, we place it at
m nus 20.

AFFP and source plasma, there are two
alternatives allowed: one, within 8 hours after
col l ection, we quick freeze; or, two, within 2 hours
after collection, we store in what we term "a qualified
freezer," and that is a walk-in freezer that's been
denonstrated through validation to | ower the plasma core
tenperature to mnus 20 degrees C. within 6 hours.
Typically they are running at m nus 40 or m nus 50
degrees C.

Storage conditions are interesting. The current
Heal t h Canada gui dance docunent, which was issued in
1992, requires mnus 30 degrees storage of products for
transfusion and allows m nus 20 degrees C. storage for
products for fractionation. The Canadi an Standards
Associ ation--and just for those of you who aren't
famliar with CSA, it's an organi zation not unlike
Underwriters Laboratories or the ASTM They publi sh--
t hey convene standards commttees that generate consensus
st andards which CSA then published. CSA is actually nore
like UL than ASTMin that they also offer certification
servi ces agai nst many of their standards.

Now that 1've done the comrercial for nmy forner

enpl oyer, CSA has published what is a national standard



in Canada, and it allows m nus 20 degrees C. storage for
all products. Health Canada has accepted SOPs based on
t he CSA standard, although they have not yet nodified

t heir guidance docunent. They're in the process of
witing a regulatory instrunent that will adopt all or
parts of the CSA standard.

We understand that the rationale for the CSA
position was to align with the AABB standard, again,
har noni zati on, and also to recogni ze the capability, or
| ack thereof, of Canadian hospitals. They have | ong used
the m nus 20 degrees C. standard, and they're not in a
position to refit, readjust, rebuild, replace their
freezers in the short termto conply with the m nus 30
degrees, which was Health Canada's position.

Now, we haven't yet reset our freezers, so what
|"mgoing to talk about in ternms of what we're achieving
doesn't reflect the m nus-20-degree storage tenperature.
It takes a while to validate one of these boxes, as you
know. Currently the set points that we use in various
centers range frommnus 25 to mnus 60, and I'll cone
back to the inpact of that in a few m nutes.

Part of storage conditions are shelf life. The
approved shelf lives are 12 nonths for the products for
transfusion, 10 years for the products for fractionation.
Do we need 10 years? Probably not. Plasma is usually

fracti onated within 6 nonths. We' ve had sone i nstances
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arising out of contingency plans around West Nile virus,
stockpiling plasma in the winter to support areas where
we stop collecting plasma for transfusion during a West
Nile virus epidemic in the sumrer, where we would need
the 2- to 3-year shelf life for recovered plasma in order
to avoid wasting the stockpile that we didn't use. But
we certainly have not had an instance where we've needed
a 10-year shelf life.

Quality control requirements: not less than 0.7
in 75 percent for FFP or AFFP; not |ess than 0.52 |U of
Factor VIII in not |less than 75 percent of units tested
for FP24. The only paranmeter we check for CSP, RP, and
SP is volunme, and we do check volune for the other
products as well, of course.

We're awaiting FDA's prom sed gui dance docunment
on QC sanpling to overhaul this plan. W don't think
it's optimal, but certainly we' ve seen sone interesting
proposals fromthe FDA in recent nonths. The reason that
we're not checking the Factor VIII in CSP, of course, is
it's not indicated for that use, and we're not checking
it in RP and SP because we're not currently fractionating
for Factor VIII or any coagul ation factor.

VWhen we were deriving Factor VIII from our
pl asma, our fractionator tested pools--or actually
sanpl ed the product, did the Factor VIII deterni nation,

told us what | evels we were achieving, and then
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negoti ated the contract on the basis of that. In our
case, it wasn't negotiating a price for the plasma. It
was negotiating a yield in return for our fractionation
f ee.

Shi ppi ng nmet hods. Products going to hospitals
for transfusion we ship in insulated containers with dry
ice and a protective barrier between the units and the
dry ice. The products for fractionation we put into
corrugat ed boxes with corrugated dividers to keep the
units fromrattling together. And we put themin a
refrigerated vehicle maintained at nomnally mnus 20 or
in accordance with the CFR requirenents.

Now, what are our challenges? One is
t enperature excursions occur. Defrost cycles in the
freezer boxes, even staff picking up--or entering the
freezer to put product in, take product out drive the
tenperature up. The USP concept of a nmean kinetic
tenperature, which is essentially an effective average
tenperature, is not recogni zed by our regulator. They do
recogni ze 21 CFR 640.76 which allows tenperature
excursions for source plasma, but they only recognize it
for source plasma. That provision is not extended to any
ot her product.

One point to note, a glimer of hope for us, the

CSA standard states only that the product nust be



mai nt ai ned frozen during transport. That only applies to
products for transfusion.

Because we've got to watch out for these
excursions, we have to bring the set point down so that
t he peak tenperature doesn't go above the limt. This
i ncreases operating cost because the heat flow into the
box is proportional to the tenperature differential. You
ei ther have to invest noney in thicker walls or in
runni ng the heat punp harder to get the heat back out of
t he box.

The other thing that this does is that it
creates a problemw th container breakage. Why? Because
plastic films have what's called a "glass transition
tenperature,” and Dr. Farrugia referred to that sort of
paranmeter in reference to plasma this norning. The term
is very descriptive because at the glass transition
tenperature that nice flexible film becomes a very thin
pi ece of glass and very brittle and very weak.

For PVC, which is what is normally used in bl ood
bags or plasma bags, that glass transition tenperature is
sonmewhere between m nus 20 and m nus 25 degrees C. |If
you get col der, you've got the plasma in a glass bottle,
effectively. W' ve seen breakage rates as high as 6
percent on the products for transfusion. The breakage

occurs during transport. The breakage occurs in our own
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freezers. Plasma for fractionation, the rate is only
about 0. 34 percent.

We're trying sonme solutions to our breakage
problens. One is bubble wap around the plasnma when
we're shipping it--or when we're storing it, as well as
shipping it. Also, we've seen sonme correlation with the
use of slab dry ice instead of pellets. Slabs cause nore
breakage. Those neasures are being tested. And we have
t he naggi ng thought that fractionation experience
suggests that maybe m nus-20-degree storage and shi ppi ng
woul d sol ve the contai ner breakage problem

Now, I'mgoing to go out into left field a bit
here, but | was invited to comment on the manufacturing
process, and I'Il take a little bit of an extension that
| abeling is part of the manufacturing process.

CBS collects plasma in Canada. W have it
fractionated in Clayton, North Carolina. W nove the
pl asma under what's called an inport for export exenption
agreed with the FDA and to which both ourselves and Bayer
are parties. That neans we've got a fair bit of |egal ese
to include on the | abel that npost of you don't. Because
we collect in Canada, we also have to |ist every test we
performon the |abel, not just the FDA required tests.
And we've run out of space. W |looked at just going to a
smal ler font size. Well, we're already using Arial

Narrow 6 point, and | don't know about you, but my arns
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are barely long enough to let ne read that. |If we go any
smal l er, forget it.

We were trying to find a wording that woul d be
acceptable to two regulators and fit in the space
required, and we hit upon the question: Wy don't we
just do what we do with the products for transfusion
where there is a statenment, "This product nmay transmt
infectious agents. See Circular of Information." W
know t hat our fractionator requires a certificate that
lists the units and exactly what tests were perforned and
is signed off two or three tines. They require that for
their records. W require it for our records. As far as
we know, that's the only docunent the fractionator
checks. 1've never in nunerous visits to fractionation
pl ants seen an operator read the | abel, except perhaps to
check the nunmber against the list. And we're wondering
why a | abel statenment |like "This plasma is negative or
non-reactive by FDA requires tests. Consult testing
certification for lists of tests performed” couldn't be
used. It's short, it's concise, and it doesn't have to
be changed every tinme you add a new test. And who knows
when the next occasion for that will be?

And, to close, it seens very little these days
gets done by one person alone. Everything is a team
effort, and this presentation is no exception. [I'd like

to credit ny teammates: Dr. Heather Hume, who's al so
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here today and has prom sed to help me with any nedi cal
guestions that come up; also M. David Howe, back hone in
O tawa; and Ms. Yanick Charl es.

And that, M. Chairman, we'll do our best to
answer any questions the group may have, tinme permtting.

DR. FARRUGI A: You made a | ot of interesting
points, and | guess you're in a kind of unique situation
because your relationship is per force to two regul ators.
You' ve got Health Canada and the FDA. But, | nean, |I'm
going to resist asking many questions. | think this is
probably for your nedical director because | was very,
very intrigued with the statenment that the apheresis FFP
has different indications than the whol e bl ood-generated
FFP. And | just wondered what's the |logic of that.

DR. WALKER: |I'msorry if | gave that
i npression. That's not the case.

DR. FARRUG A: Slide 5.

DR. WALKER: Both FFP and AFFP have the sane
i ndi cations.

DR. FARRUGI A: So those are consi dered
equi val ent indications, they're considered the same. Wy
is the AFFP |ist nmuch nore specified?

DR. WALKER: Sorry. Both products--

DR. FARRUG A: Oh, they are the sane
i ndications. Sorry.

DR. WALKER: Al'l the sane.
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DR. FARRUG A: | do apol ogi ze.

DR. WALKER: | think | used something--1 don't
think I used a different convention. |If | created
confusion, |I'msorry.

MR. GIROUD: My nane is Yvan Groud from ZLB
Behring. If | understand you correctly, a sharp peak
that would reflect a defrost cycle, let's say, goes up to
m nus 10 or maybe even to O degrees, and then rapidly
goes down within |l ess than one hour to the base
t enperature, such a peak would be considered as a
devi ation, as a tenperature deviation.

DR. WALKER: That's correct.

MR. G ROUD: |I'mnot sure that this is current
practice by the industry or not, but in our procedures,
we have clearly defined that such a peak woul d not be
consi dered as a deviation. W accept defrost peaks
because such a sharp and rapid tenperature change cannot
reflect the tenperature of plasma.

DR. WALKER: Qur logic is nore or |ess the sane,
but I was just describing the way the rules are currently
enforced in Canada. Perhaps if we wote up an SOP for
dealing with such deviations and submtted that to Health
Canada, they m ght approve that. But we haven't tried
t hat yet.

MR. GROUD: | have a second comment. This is

regarding labeling. | understand that test results are



i nportant on the |abels for blood products to be used for
transfusion. But with regards to plasm for
fractionation, in fact, much nore inportant than the

| abel are the plasnma paperwork or the test certificate we
get either in paper form based or in electronic delivery
notes. And | wonder whether this is an inportant aspect
with regard to | abeling of plasma for fractionation.

DR. WALKER: Well, thank you, that's certainly
our question.

MR. FRANKLIN: lan Franklin. | work in
Scotland. |'m here representing the European Bl ood
Al liance. You're the first speaker to actually talk
about indications for these products and conponents. And
you're also the first person who's conme out with a
general 20-degree sort of consensus tenperature.

| guess the patients are interested in the
quality of what they get. 1Is it going to correct their
bl ood clotting defect and not give thema virus, not give
them an inhibitor?

I n Canada, do you have henovigil ance that can
actually provide data to show that your FFP stored in
this way is efficacious and, simlarly, that all the
pl asma products that are made in this way are al so
efficacious? |'m guessing the answer m ght be yes, but

|"d be interested to know.
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DR. WALKER: | think I'lIl lateral that one to
Dr. Hune.

DR. HUME: Dr. Heather Hume. | think | can only
say | wish that the answer were yes. But | think in the
recent publications fromBritain about the studies around
FFP that we haven't done any better in North Anerica than
the data that was published in that study. So, you know,
we know that we fulfilled the requirenents, as Tom has
showed them there, but the outcones in clinical use, the
literature is pretty sparse.

As you know, in Canada, we use for the treatnent
hermophilia A al nost uni quely reconbi nant factors, very
few or just a handful, literally, of hermophilia A
patients who will be on plasma-derived factors. And the
sane thing with henophilia B, and even for von
Wl ebrand' s disease, it would be very rare now t hat we
woul d use cryoprecipitate. So we don't use them for
Factor VIII1 other than in the rmultiple coagul ation
deficiency setting.

MR. FRANKLIN: Just to clarify, that would nmean
t hat FFP henovi gi | ance woul d be based on clinicians'
conplaining that it didn't work, or is that--

DR. HUME: Well, we do think that we're building
a fairly good henovigilance network in Canada. But our
hemovi gi | ance is targeted to adverse effects of

transfusi on, transfusion reactions, transfusion



conplications, and not to an inadequate outcone for the
use of FFP. But | can't say that I--1"ve heard those
conplaints, but I think you'd have to look at it in a
proper study to really be able to answer the question
properly, and we haven't done that.

PARTI CI PANT: | was noticing in your talk about
t he breakage of the bags, which is kind of a stunning
nunber, 6 to 8 percent | think I recall. PVCis the bag
with the glass transition point, as you nentioned, right
around m nus 20 degrees C. But that's a useful thing for
fractionators in that they put themin nitrogen so they
can di sengage the frozen--but there are plastics that are
col der--that have glass transition points col der, but
still much higher than nitrogen. And | can't inmagine
that there isn't a better plastic that would entirely
avoid this problem |If used in volune, the cost couldn't
be that great.

DR. WALKER: We haven't found one that's
l'icensed for the purpose yet. There are definitely
pol ymers that, as you say, can withstand | ower
tenperatures. They haven't been pursued by bag
manuf acturers, to the best of our know edge.

PARTI CI PANT: | know that Jim Drago at Bayer a
whil e ago was working on a bag, | think it was EVA or

what ever, and | thought that that had been adopted. But

110



m

|"m sure there are people from Bayer who can speak better
about it than |

DR. G LCHER: Ron G| cher, Cklahom Bl ood
Institute. For the record, Dr. Farrugia, there is a
di fference between fresh frozen plasm whol e bl ood-
derived and fresh frozen plasma apheresis-derived. And
at the Okl ahoma Bl ood Institute, when we're doi ng nassive
transfusion therapy, which I'Il call therapeutic plasm
exchange, that is only done with apheresis-derived. It
is 90-percent absolute plasma with essentially one-half
to two-thirds the citrate content conpared to fresh
frozen plasma whol e bl ood-derived, which is only 80
percent absolute plasma by volunme and 20 percent is the
anti coagul ant and has significantly nore citrate.

DR. ROCK: (Gail Rock from Canada. |If | could
just coment that recently we've had our residents
runni ng sonme studies that they' re doing, and they have
pulled a lot of fresh frozen plasma and done assays on
them And |I've been kind of struggling with the fact
that our Factor VIII assays are runni ng anywhere between
54 and 77 rather than 100 percent per unit. And | don't
know if there's any relationship whatsoever, but | do
know that the cryos we're maki ng out of those FFPs are,
in fact, also very, very lowin Factor VIIlI. And so |I'm

wondering if some of these other alterations may, in
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fact, account for it, and | think it's sonething we can
tal k about when we get back hone.
DR. WALKER: | |l ook forward to seeing your data.
DR. FARRUG A: Can you comment on that aspect
t hen? Perhaps the fact that you're not in the
di sci plined framework of having to generate Factor VIII-
rich plasma for fractionati on because your country nmade,
| think, the appropriate decision to go reconbi nant so
you don't get Factor VIII. Do you think that that kind
of situation is inpacting on the Factor VIII quality of

the clinical FFP?

DR. WALKER: 1'd say it should not be. W have
sonme control as to--well, back in the days when we were
fractionating for Factor VIII, we diverted plasma frozen

within 8 hours for fractionation. The potency of our
fractionation pools have gone down because we've taken
the early plasma to nake FFP. Now, to hear that the
potency is not what it should be is a bit of a surprise,
and it's definitely something that we'll want to foll ow
up. OQur data aren't telling us that, so what's the
di fference?

DR. HOLMBERG |'m Jerry Hol nberg with Health
and Human Services. Two issues | wanted to address,
primarily the breakage of the PVC and al so the | abeling

i ssue.



In a previous life that 1've had, that being the
US mnmlitary, the U S mlitary routinely freezes their
PVC plasma at m nus 65 or colder and has a 7-year
approval on the clearance on their FFP. The breakage is
primarily associated with, |like you said, | think, laying
it maybe on a slab of dry ice versus pellets or not using
a blast freezer, and also in the shipnment of it. And
think we've | earned lessons in clinical practice. Wen |
first got into the business, it was you always took out
four FFPs if there was an order for two because of the
breakage. But | think a |lot of the breakage was wth
PVC.

Now, | think EVA may be a little bit better as
far as the breakage, |ess breakage on that. But | think
Dr. Valeri has done a |lot of research, | think nost
recently published in Transfusion, on the breakage rate
with the PVC,

The other issue that you nentioned, and | think
if you have a definite challenge in Canada, is with the
| abeling and the | anguages. Again, in a former life, |
was very nmuch involved with the I SBT 128 in which there
was a standardi zation, worldw de standardi zati on of the
data elenents. And although one of the key guidelines to
t hat docunent is to be able to have eye-readabl e bel ow
t he bar code, what it does is it enables a | ot of the

| anguages to be quickly interpreted by the conputer
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because the data el enments only knows the conputer
| anguage.

However, | think that there's a real issue here
on the plasma fractionation side, and that is that |
don't think the plasma fractionators have really noved to
do international labeling in identifying the data
el ements so that there's standardi zation of the data
el ement s.

DR. HUME: Not to bel abor the point of how much
Factor VIIl is in CBS products, but we actually al so
| ooked at this when we were having to nove to FP24 for
reasons related to West Nile virus and wondering if our
clinicians would accept the use of FP24. And so we found
rather better labels than Gail did in her study at the
hospital --and m nd you, this was for plasm that was
frozen only for short periods of time, but either at 8
hours or at 24 hours. W were actually surprised at the
|l evels, and if anybody is interested in them | can share
that work with you

But a good nunber of the units of FP24 would
have passed the requirenents for FFP, and particularly if
those units canme from people who were of Group A because,
you know, they have higher Factor VIII |evels than those
in Goup O In the Goup Aunits, in fact, nost of the

FP24 Group A's were as good as the FFP G oup O s.
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We are al so | ooking, because we are thinking
very seriously of changing to the buffy coat method of
production in Canada, so we're |ooking at the Factor VIII
| evel s that we woul d see at 24 hours if we were freezing
our plasma at 24 hours, but after rapidly cooling it to
20 to 24 degrees, which is not what we currently do in
Canada. And, again, alnost all the units would pass the
quality control currently required for FFP under those
conditions. And, again, we will likely be publishing
that data | ater.

DR. HOLNESS: Dr. Farrugia will update us on the
Australian standards for plasnma.

DR. FARRUG A: This will be nmercifully brief.

" macutely conscious that |I'm standi ng between you and

l unch, and | apol ogi ze for not having the handout. But |
only put the thing together yesterday, and it's avail able
for anybody who wants it, and it's available to the

conf erence organi zers.

Okay. So this is Australia, its position in the
worl d, and we are, like the United States, a federation
of states and territories, and this is a very inportant
political situation and constraint on everything in
Australia, including the blood system W are a soci al
mar ket econony, what used to be call ed--nowadays it's not
so fashionable--a welfare state, and the Governnent of

Australia is the primary deliverer of health care,



al t hough actual services such as hospitals and so on are
delivered by the states.

The national bl ood agency is the Australian Red
Cross Bl ood Service, and it is funded by all the
governnments of Australia. Until relatively recently in
time, this was basically a fragnented system and each
state and territory had their own bl ood bank pretty nuch
under their own oversight. Over the past years, this has
consol idated into a national service. A couple of years
ago we established under a legislative framework a
Nati onal Bl ood Authority to oversee the whole systemin
ternms of funding and policy, and | think |I can safely say
t hat regul ati on which has been in place in terns of al
aspects of the blood system for sonme five years now has
proven to be a major driver for uniformty and
consol i dati on.

Now, this is a big country. Australiais
basically geographically the size of the mainland United
States and of continental Europe outside the fornmer
Soviet Union. So this is a big country, and there's not
many fol ks who live init. There's only about 20 mllion
of us, and nost of us are concentrated here on the
eastern seaboard. But the fact of the matter is that
there are people all over the place, and, therefore, the
bl ood transfusion needs are all over the place, and there

are bl ood banks all over the place. And blood banks are
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actually like they are in any other country, a major
focus of societal and community cohesion. | would say
that. So, you know, we have the sanme chall enges that
anybody has in a big country like this with a relatively
| ow popul ation density, although nost of the people is
centered in the major netropolitan centers.

Now, what are the standards? (?) this
nmorning to the European Pharnmacopoeia and the standards
for Human Pl asma for Fractionation. Now, in Australi a,
the regulator, which is nmy agency, has as the default
standard for all medicines the--actually, not the
Eur opean Pharmacopoeia. |It's the British Pharmacopoei a.
And one can specul ate as to the exact reason for this in
relation to our undoubted relationship to the nother
country, but, of course, nowadays this has tended to
beconme subservient and entirely covered by the European
Phar macopoeia. So for all intents and purposes, we're
under the EP, and Dr. Dodt has explained to you the
Eur opean framework, and he has nentioned repeatedly G oup
6B, and we're actually honored to be observer nenbers of
Group 6B because we obviously have a stake in it.

This is just the extract fromthe Human Pl asma
for Fractionation nonograph which deals with the issues
of interest to this neeting, and these have been covered

very adequately by Dr. Dodt.



In addition to that, fromthe European
environnent for plasma for fractionation, we also extract
as a mandatory requirenment--and this is kind of
interesting because this is a guideline which in Europe
is still in the formof a guideline rather than a strict
mandat ory requi renent, the European Medici nes Agency's
guideline for so-called Plasma Master Files. And the
very first draft of this docunent is enbedded in our
regulatory law as a mandatory requirenment for any
manuf acturer of plasma derivatives wanting to market in
Australia. And |I personally think that this guideline is
an enornously useful regulatory docunent and captures
within it all the real issues in relation to plasm for
fractionation. |t does have resonance to the issues
we' re discussing today, but there's nmuch nore detail ed
information requested in ternms of issues such as the
epi dem ol ogy of infectious disease markers and supply and
sel ection of donors than is found in the other docunents.

This is just an extract fromthe guideline
sunmari zi ng the contents and the issues which are of
i nportance. | don't want to go too nuch into this.

Now, in addition to that, we have a separate,
al t hough somewhat parallel and someti mes convergent,
regul atory framework for bl ood conponents outside the
pl asma derivative environnent. And in 2000, we adopted

as the universal Australian standard for these the
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Counci |l of Europe Cuide, which has also been referred to
here. And this guide is overseen by the Council of
Europe, and there is a special commttee, Special

Commi ttee SPRGS, on which we are al so honored, as is the
FDA, to sit as observer nmenbers, and this has the job of
mai nt ai ni ng and devel opi ng what | think has proven to be
a very resilient and excell ent docunent over the years.
So it's kind of curious because whereas this in the
out si de environment has been a guideline and in Europe
has been sinply a guide for the Council of Europe nenber
states and anybody who wants to pick it up, in Australia
it is a mandatory regulatory instrunment.

It's also interesting to note that as a result
of the Blood Directive over the years, aspects of this
Counci | of Europe recommendati ons and the guide are being
slowy assim |l ated into annexes of the Blood Directive
and, therefore, as part of mandatory European |aw, but
that's sonething which is still under devel opnent.

Now, I'll just spend sone tine--and these parts
of this talk are in your handout because the slides which
were in the first talk which I took out because | thought
it would be better in the second talk | didn't have al
that much to say. And just, you know, to sort of outline
sonme of the differences between the two European
standards which we use in terns of plasma for transfusion

and plasma for fractionation. These have al so been
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overseen by Dr. Dodt, so | don't want to bel abor themtoo
much except to say that there are sonme differences.

They tend on the first instance to cause sone
probl ens. For exanple, if you |look at other aspects such
as storage, the storage requirenents are a bit different
in ternms of the absolute tenperatures mandated in rea
ternms, although, as usual, the industry initially made
sonme substantial recomendations. | nean, you know, this
is all part of the debate. And we find that these are
not really insurnmountable, and if you | ook at the fact
that, you know, the transfusion plasma, for reasons which
| think are still to be explained, has a stricter
requi renment than the fractionation plasma, then we sinply
adopt the position and the industry adopts the position
that, in ternms of the range of equi pnent which they have,
they will use the stuff which can generate m nus 25 for
the transfusion plasnma and the freezers which can
generate mnus 20 for the fractionation plasm, and
everybody' s happy.

Of course, they would be happier if they had the
ability to have a totally uniform situation, and we would
never di ssuade anybody from adopting what is putatively a
hi gher standard and putting the fractionation plasm at
m nus 25 or below. But we will not mandate this because

we'd |like to stay popular with the people who wl |l
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ultimately have to pay for it, apart from anything el se,
unl ess there is a very big requirenent.

Now, there's this other issue of the Factor VIII
| evel quality control procedures, our plasma suppliers
undergo this kind of guide--well, not guide. It's a
requi rement of the two standards. |It's an equival ent
requirenment.

As |1've indicated before, | find this
requirenent to be easily the |least justifiable, although
| think it is inportant to nonitor the anmount of Factor
VIIl in plasm, and | thought the discussion--the issue
rai sed by Dr. Rock just now was particularly interesting,
and | think that this particular requirenent adds
relatively little value to the system And |I'd be
interested in thoughts on how this can be made better and
nore rel evant.

But | think what I'd |like to share with you now
is some actual figures on the Australian plasna
producti on system This is data for the financial year--
our financial year is '"03--July to June, '03-'04. So
over that period of time, we collected sonmething |ike
910, 000 units of whol e bl ood.

Now, there's a bit of a m stake here in terns of
units of recovered plasm | ess than 24 hours post-
donation. | believe that the nunber is actually a little

| ess than that because | think that captures all the



recovered plasma. However, | can tell you that the vast
bul k of the plasma generated fromrecovered sources in
Australia is frozen within 24 hours. W know this. And
this is the result of an enornous effort and investnent
by the rel evant governnents and the Australian Red Cross
Bl ood Servi ce.

And so | would say that this is not
unachi evabl e. CObviously you have to put the resources on
t he ground, and obviously you have to assess whether this
is something which is actually going to yield you
benefit. And |I think that every bl ood environnent has to
make those decisions pretty nmuch on its own because every
environnent is substantially different. What | would
poi nt out, though, is that the logistics for us are no
| ess easy than for anybody. But the systemis able to
absorb them

What is actually quite interesting in terns of
our enornous effort, given that we are in a situation
that we're generating plasma both for clinical use and
for fractionation is the anount which is actually
diverted into clinical use. And you've got the nunbers
there, and |I've put sonme exclamation marks next to them
because it's a subject on which I hold strong views. And
it is definitely the case that we are currently pushing
into the clinical transfusion environnment sonmething |ike

49 netric tons of plasma production. And recently we



have worked very hard in devel opi ng gui delines for the
opti mal use of blood and bl ood conponents in Australia on
the basis of what evidence is available in the literature
and in clinical opinion. And we have as a governnment
publi shed these for use by prescribers. And | can tel
you that about 40 to 60 percent, depending on what tine
of the year you look at it, of the clinical fresh frozen
plasma i s transfused outside these guidelines, and this
is not a subject for this neeting, but a very substanti al
issue for us, as | believe it is worldw de.

You will notice that we are generating quite a
bit of apheresis plasma now and that this is an
encouraging thing. Again, it is the result of
substantial investnent by the governnents, and we are now
| ooki ng at about 35 percent of the pool being in the form
of apheresis plasma. And over the past year, we pushed
into the system sonething like 270 tons of plasma for
fractionation, and about 190 tons of this--and this is a
personal approximation, these two figures, because |
haven't got them firmed up yet because the data is very
recent--was manufactured to plasma-derived Factor VIII
concentr at e.

So, to conclude, we align to European
requi renments for both types of plasma. It has tended to
cause the occasional tension, but it is not really an

i nsurmount abl e problem But we would still like to see
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t hese European requirenments conme to sone |evel of
reconciliation and to have any differences nore
explicable on the basis of science. Considering that we
are observer menbers on the committees which oversee

t hese, | guess we are as responsi ble as anybody else to
push for this outcone.

And as | said before, despite |ogistical
chal l enges, the majority of our plasma from whol e bl ood
is able to be recovered within 24 hours, for whatever
benefit m ght be accruable fromthat.

And | think that's about all | have to say.
Thank you very nuch

[ Appl ause. ]

DR. HOLNESS: |I'mafraid we're running a little
over tinme, so probably the best thing to do is nowto go
to lunch for one hour and cone back at quarter after
1: 00.

[ Luncheon recess at 12:15 p. m]



AFTERNOON SESSI ON

[1:15 p. m]
DR. HOLNESS: | just want to announce that there
will be a question and answer period at the end of the

meeting for at | east an hour or so. Unless you have a
really burning question, you can hold your questions till
the end of the neeting.

Qur next presenter wll be Mary Gust afson.
She's a senior regulatory policy manager for the Plasm
Protein Therapeutics Association, and she'll give us an
overview of the industry.

MS. GUSTAFSON: Thank you, Les.

Pl asma has been used as a source material for
pl asma t herapy since the discovery by Cohn of cold
et hanol fractionation precipitation in the 1940s, and at
the time these products were licensed, the manufacturers
of licensed biologicals had to do soup to nuts
processing. They were responsi ble for everything from
the source material through the final product.

The only relaxation at that time was a provision
in the regulations called short supply, and that enabl ed
the director of biologics to periodically announce fi nal
products that were deenmed to be in short supply, which
then all owed those manufacturers to use sone unlicensed
materials in the manufacture of the products. And

t hrough the years many of the fractionated products,
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starting with albumn, were listed on the short supply
list by the biologics directors, and therefore, they were
able to enter into what we're called short supply
agreenents, which are basically contracts, but they have
a special neaning with suppliers of plasna.

And up until the md 1970s that's how all plasm
was used in fractionation. 1In the md 1970s source
pl asma was |icensed as an i ndependent product not as a
final dosage form product, but a for-manufacturing use
product, and of course, safety and quality of plasnma has
al ways been inportant, but the primary inpetus was donor
protecti on because donors were being entered into serial
pl asma pheresis progranms, and it was through that they
needed to have nore oversight over their health and well -
being. And as we know, recovered plasma is still
supplied under short supply, and that's really the reason
why we're here today.

As | nentioned, source plasnma was |licensed in
the 1970s, and there's a huge set of regul ations that
control the manufacture of source plasma dealing with, as
| said, donor safety, donor quality, going through
| abel ing and di sposition of the products. But sonme of
t he regul ati ons which have been hit on today that address
the reason for the workshop today, which is primarily the
col l ection and storage conditions, is the requirenent

that plasma is frozen immediately after filling and



stored at a tenperature not warnmer than m nus 20, shipped
at mnus 5 or colder. And then there's an allowance for
t enperature excursions, so that plasma that inadvertently
is warmed above m nus 20 can be used in fractionation,
and even one that goes further, which is a rel abeling
provision that allows the rel abeling of plasma that goes
up to a plus 10 to be | abeled as source plasna sal vaged,
and it's suitable for use in fractionation.

And al so through the alternative procedures
request provision in the regulations, | think it's fairly
common, what |'ve heard fromthe industry, that if they
request that plasma that maybe goes a little bit above
t he excursion all owance, the request that it not be
rel abel ed as source plasm sal vaged is usually approved.
The inmportant thing is that the fractionater know the
hi story of the plasma that they're buying to know if it's
suitable for the products. Then there are additional
criteria that's specified by the fractionater even for
the license source plasm product.

For recovered plasm there's very few specific
regulations. As | said, it's controlled primarily
t hrough the short supply agreenents between the
fractionater and the supplier, but there are sone
| abeling provisions, and that is, instead of an expiry
date, there's a collection date required, and there's

| abeling as to whether it's being shipped under short
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supply, which neans that it can be used for manufacturing
use in fractionated products, or if it's not being

shi pped under short supply, a |abeling statenent that it

has to be used for non-injectable products and products

t hat are not subject to license under Section 351 of the
Public Health Service Act.

Ot her requirenents, as have been di scussed
earlier today, are extrapolated fromthe whole blood and
pl asma requirenments for transfusion, and then the
specific criteria that are specified by the fractionater.

| won't go through the |ist of European
requi renents. They were covered very, very aptly by Dr.
Dodt. There are sone high points though, and that is
that there's one standard specified in the European
phar macopei a nonograph for plasma for fractionation
regardl ess of how that plasma is derived. And what's
been di scussed extensively is the requirenment when | abile
proteins are being recovered for cooling rapidly at m nus
30 degrees centigrade or below, then the requirenments for
non-|l abile proteins, the storage which is the sane as
U.S. at mnus 20 or below, but then the shipping is
consi dered storage in Europe, and so it's the very sanme
tenperature. It has a slightly nore flexible excursion
al l owance than the U.S. requirenents, but on the flip
side of that there's no ability to rel abel a sal vage

plasma if you exceed that excursion.

128



129

Il will talk a little bit about harnonization
because as an associ ation we've been wavi ng the banner
for harnoni zation. Plasma therapies are manufactured and
mar keted in a gl obal environnent and PPTA supports and
hi ghly recomends harnoni zati on. However, there's a few
caveats there, and that is that harnoni zation, in our

under standing, is not conformance to the nost stringent

regi onal standard. |If we did that then harnonization
woul d be easy. It also would be |less flexible and |ess
desi rabl e.

We support harnoni zation that's based on
scientific principles, and in the absence of agreenment on
science the industry appreciates flexibility.

| stole a couple of slides fromJan Bult and
didn't realize that Dr. Di Mchele was going to steal the
sanme slides, and she presented them-the format of the
slides were beautiful, the way she put them together and
presented them this norning.

But these slides have to deal with recent
devel opnents in the plasma i ndustry, concerns about
consol i dati ons of the plasma i ndustry conpani es that have
deci ded to get out of the business. |It's resulted in
pl asma center closures and sone fractionation facility
closures. All of this has resulted in a reduced vol unme
of fractionated plasmn, but another down side is staffing

reducti ons. Conpani es have had | ayoffs. People have
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been losing jobs, trying to do nore with |ess, and
perhaps that is one reason why issues such as subtle
differences in freezing and storage has not been a mgj or
priority in this environnent.

There have been sone very positive devel opnents
al so. New conpani es have entered the U S. market. |If
you | ook at the CBER approvals for 2003 and to the
present, there have been numerous new product approval
advancenents in the plasma area. There have al so been
facilities upgrades and buil d-outs, and we continue to
see enhanced technol ogies that result in higher yields,
and | think you'll find that the fractionaters view sone
of these downstream processi ng enhancenents as nore
beneficial or nore useful in optimzing products than
concerns about some of the differences in the handling of
the plasma initially.

There's utilization of both source plasm and
recovered plasma in fractionation. |In fact, |ooking at
data fromthe Marketing Research Bureau for 2003 in the
U.S., out of nearly 13 mllion | eaders of plasm
collected for fractionation, a little over 10 mllion
liters were source plasma and about 2-1/2 were recovered
pl asma. These are U. S. data alone. You'll see a higher
proportion of recovered plasm being used gl obally.

Anot her slide that | stole fromJan is the

differences in the drivers for plasnma collection over the
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years. In the early years the market was driven by
al bum n, and then that has switched to i munogl obulins
with the Factors falling in the m ddle.

Again, a slide fromthe Marketing Research
Bureau, data fromthe Marketing Research Bureau, the
slide has a graphic representation showing the shift over
the years fromprimarily al bum n production and sales to
GV with the factors falling sonewhere in between.

This next is a pictorial of a | eader of plasm
showi ng the five mpjor products that are derived fromthe
liter of plasma. The take-home nmessage here is that all
of the products are inportant in a portfolio. The
fractionaters cannot stay in business making one product
al one. There has to be marketing viability for a broad
range of products within the portfolio.

Besi des the issues that are being discussed
today, | think it's inportant that we can't | ook at the
freezing, storage conditions in isolation. There's nany
vari ables that go into the fractionati on process and
t hese include the source material, the donor issues, just
general biologic variability of human beings, the
frequency of collection, nethods of collection, even
bleed time, time to separation, freezing, the things that
we' ve di scussed today, but then also the manufacturing

i ssues.
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The fractionation process alone by itself
reduces yield, and we know that the all-inportant viral
cl earance steps that we couldn't do w thout, they're not
terribly friendly to the proteins. But then we have
ot her enhancenents then to nake up sone of the protein
loss in terms of purification and concentration, and all
of these are extrenely inportant in the fractionation
process, and are considered by the manufacturers of the
pl asma-deri ved products.

I n summary, there have been changes in the
i ndustry, in product demand, in business practices, and
t hese i nmpact manufacturing nmore than the volunme of plasm
that's collected right now. Both source and recovered
are considered to be suitable starting materials for
fractionated products, and that the final product
out cones are dependent on a variety of factors, and it's
very hard to | ook at a couple of themin isolation
Manuf acturers validate their processes based on the
i nfluence of various factors throughout the collection
and manuf acture of the products.

Thank you.

[ Appl ause. ]

DR. HOLNESS: Next we'll have a discussion of
pl asma for fractionation, and the presenter will be
Dani el Al brecht. He's a Senior Vice President for d obal

Quality Safety and Conpliance at ZLB Behri ng.



MR. ALBRECHT: It's a pleasure to be here today
and to have the possibility to share some thoughts with
you about plasma standards froma fractionated point of
Vi ew.

| want to thank FDA for taking the initiative in
organi zing this workshop. It is definitely very
i nportant that regulators, patient groups and industry
have such information exchanges. This hel ps
under st andi ng the potential concerns the different

st akehol ders have.

In ny talk I will not go into the details of
current fractionated practice since this will be done by
the follow ng speakers. Rather, | will try to highlight

sonme general principles that apply to our starting
mat erial, plasma. Nevertheless, | nmade kind of
literature search about tenperature and | found sone
interesting hits. This is one of them and | wll share
sone nore of them during ny talk.

So initially I thought our life is tough, but
when | look at this servicing guy | still think we shoul d
not conplain too nuch.

[ Laught er. ]

MR. ALBRECHT: Having joined this industry five
years ago froma traditional pharmaceutical industry I
was really fascinated by the unique nature of our

starting material. |In conventional pharnaceuti cal
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operations you nostly tal k about manufacturing of
finished products. Starting material is sonmewhat |ess
inportant. In our industry the main starting materi al,
plasma, is really everything. It is a unique starting
material insofar that it is donated by people and used
for people. Truly each unit is different. This becones
very evident to you when you spend a day down in

manuf acturing and have a | ook at the units when they are
pool ed. The nost obvious difference of course is just
the color. Due to this uniqueness it is of course very
i nportant that our manufacturing processes are very
robust and are able to cope with this variety.

However, our starting material is also the major
concern of potential safety issues due to the potenti al
of transmtting di seases, and hence, also requires
sophi sticated quality control nmeasure and manufacturing
processes that are able to inactivate or elimnate such
potential infectious agents.

Qur starting material is also the major cost
driver of this industry. Taken the |long cycle tinme of
manuf acturing into consideration, fractionaters have on a
per manent basis a huge anmpbunt of bound working capital.

Last but not |east, | amalso convinced that we
have a responsibility towards the donors who provide this
starting material. W have to make sure that we can make

appropriate use of their donations.
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So if you assune that all relevant quality
measures, as for exanple, donor selection, plasm
testing, but of course also the appropriate freezing
conditions are in place, one could assunme that all plasm
is equal, neaning all plasm categories and all plasm
sources could be used for all products and in al
mar kets. This assunption is even nore justifiable if you
t hi nk about the processing of the starting material. The
processi ng steps of the fractionaters and the overal
qual ity systens maintain and assure the quality of the
starting material and of course also the run of the final
products. However, plasm business follows a little bit
t he sanme principles as the master pig, Napoleon, in

George Owell's book, Animal Farm nanely, while all

plasma i s equal, sonme plasma is nore equal than others,
meani ng that perceived quality of the plasm varies
greatly from market to market, and not all plasm

cat egori es, as exanple, apheresis or whol e blood, can be
used for all markets.

The sanme is true with the different plasm
origins. Not all plasma fromall countries can be used
in all markets. Sonmetinmes the evaluation criteria even
includes political considerations. So as a matter of
fact, fractionaters need very sophisticated systens to
make sure that plasm is used according to these

di fferent requirenents.

135



136

The plasma industry consists today of a gl obal
and conpl ex network of supply. Fractionaters tend to be
integrated with plasma collection facilities. Quite
often they also have contracts to external blood banks or
conpetitive collection facilities. Fractionaters also
tend to have several plants and it is common that plasm
i ntermedi ates are shaped within these plants, depending
on the core conpetency of the individual plant.
| nternedi ates are al so shaped between different
conpanies. In national tenders it is furthernore
sonetimes practiced that the final products go back to
t he plasma providing organi zati on since such countries
often have a self-sufficiency program Based on this
situation, it is evident that this industry needs very
solid quality systens that assure the quality of the
starting materi al .

We think these quality systens are very
i nportant for not only final product but also
intermedi ates that good quality is assured. And what we
say in our conpany sonetinmes, you want to assure, as we
say, quality fromvein to vein.

As you see in this slide our industry has indeed
rather major quality systems in place starting with the
regul ation framework and the different pharnmacopei as.

Qur understanding is that these docunments should set the

basi ¢ framework and defi ne m ni mal standards. Furt her
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down the pyram d of docunents we then have many
gui delines and other quality papers.

Last but not |east, so-called quality agreenents
bet ween i nvol ved parties, as exanple, a plasm supply and
a fractionater play a crucial role in today's
environnent. In the recovered sector such agreenents are
governed by short supply agreenents. \What we see today
is that short supply agreenents are quite often just the
governing framework for an extensive set of paperwork, as
an exanpl e, comrercial contracts, quality and delivery
requi renments, and then furthernore, special agreenents.

It is quite standard practice that conpanies
establish quality and delivery requirenents on their
short supply agreenment unbrella. As you see fromthe
tabl e of contents of ZLB Behring's quality and delivery
requi renents for plasma, these are already conprehensive
documents that cover in general all aspects of quality,
as for exanple, donor cell action, collection,
processi ng, freezing, storage and so on and so on. |
think it is inportant to nention here that these types of
papers have nothing to do with the fact that recovered
plasma is not a licensed product. It is a basic GW
requi renent that you have to define responsibilities
bet ween different parties, so you al so need such

agreenments with source plasma suppliers.
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Havi ng made introduction to the existing quality
framewor k of plasma for fractionation, we can now of
course ask ourselves if there's a need for additional
standards in order to assure the safety, purity and
potency of these products. To answer this question from
a fractionater's point of view, | tried to follow a risk-
based approach as al so represented in the FDA' s
initiative, cGws for the 21st century, where the goal is
to i npl ement approaches that are focusing both industry
and agency attention on critical areas.

So this is my checklist. | think basic
regul ati ons and standards are in place to ensure quality
of the final products. As we have seen this norning, the
standards are not really the same all over the world.
These differences are nost probably not due to scientific
evi dence but rather to the fact the they were devel oped
wi thout really scientific evidence. So for sure
har noni zati on is something that would nake nmy life much
nore easi er.

We really have to keep in mnd that these are
not new products. They have been around for decades and
there is a huge anmount of experience around in the
manuf acturi ng of these products including of course
coll ection, freezing and shipping of plasma. Froma
fractionater's point of viewand in ternms of final

t herapeutic product, | think for al bum n and
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i mmunogl obulin the specific freezing, storage and
transport tenperatures are sonmewhat |ess inportant for
the safety and quality of the final products.

Just this last nonth ZLB Behring had a cerenony
where we could hand over the 100 mllionth gramof IVIG
manuf actured in the Berne plant to a patient. A

consi derabl e anmobunt of this IVIG and this is also a FDA-

| icensed product. It was created out of liquid plasm in
the years before '"92. And if | say liquid, | really nean
liquid product, liquid plasma. In terns of quality of

safety, there was no difference to the two-day produced
IVIG. | fully agree with one of ny speaker coll eagues
fromthis norning that a m crobi ol ogi cal baseline contro
is needed for the starting material, and in these terns
freezing of plasma is of course the right thing to do.
Qur experience with Factor products is also the
tinme to freezing is the nost relevant factor for
mnimzing yield loss. Transportation tenperatures
afterwards are somewhat not very relevant as |long as the
plasma is frozen. Also we did not make extensive
studi es--ZLB had different factor products lines with
different national tenperature requirenments for the
plasma. | can say that in the past 24 hours m nus 18--
and |'mvery proud that | can introduce here a new
nunmber, mnus 18. So this also worked for our plant in

the past in terns of safety and quality. Just to put



this into context, you probably could say, if it's
frozen, just keep it nice and cool.

So | think it's very inportant that we are
t aki ng- - because if you are tal king about quality and
safety of products, we have to keep the totality of al
qual ity neasures in mnd and cannot | ook at one neasure
in isolation. Quality contracts or agreenments are a good
tool to define all these neasures. |'ma great believer
in quality contracts since if these papers are witten
appropriately, there is no anmbiguity left as to
responsibilities of the different stakehol ders involved
in the gane. Again, this is not sonething special to
recover plasma. You al so need these kinds of things for
source supplies, including of course regular audits done
by the fractionaters. Last, but not |least, in these
times of scarce resources we truly have to focus on
critical areas and areas of concern.

If I ook at the recalls and withdrawals from
the |l ast four years published on the CBER home page, |
was not able to find any issue that was due to the fact
of i nappropriate plasma tenperature standards. O course
this is a very personal assessnent and different people
m ght read different things out of this data.

To summari ze, nmy answer to the question whether
we need additional standards for plasma, | think that

this is not an area where we should focus our today's
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resources. Today's standards are appropriate to ensure
the safety and quality of this starting material for
fractionaters.

There is also an additional thing I want to
mention. All the quality professionals, including
mysel f, tend to | ook for additional standards. You also
all know that in general new standards do not nmke it
easier to manufacture product. |In general costs
increase. Furthernore it is really difficult to get rid
of a standard once it is established. ALT is such an
exanple, if it takes you years to elimnate this ALT
testing fromthe specifications on a global basis.

So | think we as the people who are driving
t hese standards have to ask ourselves the cruci al
guestion in everything about inplenenting a new standard.
Do the patients profit fromthis new standard from a
safety or quality point of view? |If we cannot answer
this question with a clear yes, | think we should forget
it and nove on.

So froma very personal point of view, plasm
freezing, storage and transport does not keep ne
sl eepless in bed during the night. However, there are
many i ssues that nake nme unconfortable these days. For
exanpl e, harnoni zation. Wbrking in a global conpany with
being present in nore than 50 markets, you don't believe

me how many headaches | already had if you have to
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all ocate products to different markets than initially
foreseen. Al npbst never the national requirenments are the
same, and you al ways need a lot of tinme, a |ot of energy
to prepare the scientific expert reports that show to the
i mporting market that although the requirenents do not
meet national standards, this product is safe to use. As
it has been nentioned before, harnonization has to be
driven by scientific data, and to establish m ni nal
standards and not to use the nobst stringent requirenents.
In the absence of scientific agreenment, industry needs
flexibility.

Anot her really hot topic in ny eyes is the
econom cs of our industry. As it was explained earlier
in this workshop, our industry is undergoing significant
change: consolidation of fractionaters, closing of
centers, but on the other hand, also entry of new players
to major markets. Froma fractionater's point of view,
we have seen in the |ast couple of years a tremendous
pressure on costs, and it is our job to nmake sure that we
do not add additional operating costs unless a patient
see a real benefit.

So to conclude this talk, my very persona
opinion is that today's standards are adequate to ensure
the safety and quality of plasnma-derived products. And
again, fromm personal point of view, I would like to

encourage everybody to focus on nore critical areas.
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The last slide |I have for you is just a
rem nder, just if the presentations go too |ong and
there's just cold coffee left, don't worry, it could be
even worse.

[ Laught er. ]

MR. ALBRECHT: Thanks.

[ Appl ause. ]

DR. HOLNESS: Now we'll have several
presentations on current practices, and our first
presenter will be--

DR. FARRUGI A: | have a question. Are we going
to have questions?

DR. HOLNESS: Yes.

DR. FARRUG A: The question for the FDA is in
relation to this business of short supply agreenents,
which | understand is what underpins the m ni num
regul atory oversight of recovered plasma. We keep
hearing that this is an industry which is actually over
produci ng at the noment, has substantial inventory and
that there's in fact a glut and we can see the
consolidations leading to the closure of plasm
coll ection centers. So how can you oversee under the
presunption that the product is in short supply?

DR. EPSTEIN: | think de facto we've allowed the
manuf acturers to define their own need, and we've all owed

t he shipnents of the recovered plasma as | ong as they
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conformto a suitable contractual agreenment, so we've
really not focused on asking whether there's a gl obal
shortage or a global glut. W've left it to the parties
t hemsel ves.

MR. ALBRECHT: | understand the regul ator side
because | was al so working for an inspector for the Sw ss
Health Authority for many years. But on the other hand,
if you conpare to the pharmaceutical industry, | think--
and | am convi nced you are light years ahead in terns of
GWs and in the end everything should be governed by
GWs, and you don't need exact wording for everything
because in the end it's still the responsibility of the
fractionater. | have to release a product. | have to be
happy that safety and quality's okay, and fromthis point
of view | think we have a whol e bunch of documents that
govern this plasnma.

DR. HOLNESS: Mary?

MS. GUSTAFSON: Al bert, just to answer your
question, | didn't really go into this in detail because
it's not really my life any nore, but it's kind of a noot
poi nt because in the late 1980s the regul ati ons were
changed and it opened up licensing, it changed the
definition of manufacturer and the |icensing provision to
include the term "applicant,"” which can be soneone who
controls product manufacturing but doesn't do every

single step, and it opened the door to all kinds of
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contract manufacturing. And during those discussions,

al so what was discussed was, is it tinme for us to renove
601. 22, which was the short supply provision, fromthe
regul ations, and it was left in primarily because it was
a very special relationship between the fractionaters and
the collectors of recovered plasm. However, there's
really no concept any nore about whether a product's in
short supply or not because the regul ations are nore
open.

DR. HOLNESS: Jay?

DR. EPSTEIN: Well, | just wanted to add a
remark that the point has been made that the short supply
agreenents govern the quality of the starting material by
speci fying many conditions, and that's certainly true.

But | think that the point that gets overlooked is that
that occurs outside of the regulatory framework. The FDA
does not review the short supply agreenent, only the fact
that it exists and is in place. And so the question that
we're really asking ourselves is whether there ought to
be m ni num st andards established through regul ations
and/ or gui dance that govern that starting material or
whet her it should be left entirely to the discretion of
the contractual agreenent, and that's really the heart of
the matter is whether there ought to be any m ni mal
standards. And of course there are such standards for

source plasma. That's the chief difference.
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DR. HOLNESS: OQur next speaker will be Barbara
d antschnig. She's the head of Plasma Quality Assurance
at Octapharma in Vienna, Austria.

MS. GLANTSCHNI G Thank you. Good afternoon,
ever ybody.

As | followed the presentations, the nost
i nportant general aspects concerning quality of plasnma
for fractionati on have been very well pointed out
al ready, especially the previous presentation of ny
col |l eague fromZLB, so | will really focus on the very
specific specifications that Octapharm has established
over the years for the manufacture of its very products.
Qur manufacturing process mght differ fromthat of
others, so it's really tailored to our experience and our
needs, and I will show some of the details as we go
al ong.

We basically use--we canme to using different
pl asma types for three product groups. One group would
be the production of SD-plasma for transfusion. This
product has been on the market here in the U S. for a
whil e, manufactured froma different supplier. Qur
product is not on the market in the U.S., but in Europe
and other parts of the world, and we have been selling
many mllion units of this product, and this has a
defined starting material that differs a little fromthe

rest of the fractionation products we have. The second



group would be fractionation of coagul ati on factors and
coagul ation factor conplexes. As it is a question of

yi el d, of course, what starting material you use for

t hese products, we have defined our own specification for
this group, and then the third would be fractionation of
the 1VIG and al bumn. That is of course the nost stable
products and that we do not have such specific

requi renents as for especially the first group, SD

pl asma.

This table gives you an overvi ew on what pl asm
starting material we use for which products. | nanme the
types of plasma according to the current understandi ng of
t hese qualities here in the US. So | use recovered
pl asma for plasma derived from whol e bl ood, and source
plasma i s plasma derived from aut onated pl asmapheresi s.

As you can see here, the recovered plasm 8
hour, which would be fresh frozen plasma 8 hour, can be
used and is used at Octapharma for all product types
because it is conmplying with all our specifications. For
SD-pl asma we al so can use source plasma that was frozen
within that tinmefrane adequately, and we do not, however,
produce SD-plasma from 24-hour material or of course not
72-hour material. The Factor | X conplex and Factor 1IX,
we found the best suitable material is also the FFP 8
hour and the source plasma. W do at this tinme not

produce these factors from 24-hour material. For Factor
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VI11, however, recovered plasma 24-hour is perfectly
suitable, and we find the yields satisfactory, and so we
have been using this material for at |east 10 years now
to produce this factor. For IVIG and al bumi n we use all
t he product groups including 72-hour recovered plasm
t hat we obtained from bl ood banks here in the U S

Now, the details of these specifications for the
pl asma are given here. For the FFP derived from whol e
bl ood, the 8-hour material, we require that the whole
bl ood is stored at roomtenperature and then separated in
a high spin centrifugation process so that we have
opti mal separation of blood cells fromthe plasma part.
This is a very inportant quality aspect for us when we
produce the SD-plasma. It has to be frozen within one
hour to record tenperature of mnus 30, and this is
basically what we took fromthe current Council of Europe
recommendati on for transfusion plasma, and we find it
gives us a very good preservation of all the coagul ation
factors that we need to have in this SD plasma in a
certain mx and at a minimumlevel. This is not
fractionation. The plasma is basically untreated except
for the virus inactivation, and so we need to make sure
t hat we have an appropriate |evel of coagulation factors
in the final product.

The storage, however, can be and is at m nus 20.

This works perfectly well for this fresh frozen pl asna.
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Expiry date is one year and that is again based nore or
| ess on our turnover tine and on the | ogistics we have.
It is not based on any scientific decision. The
apheresis plasma that we can also use for SD plasma is
not necessarily shock frozen. It is in many cases but it
is not required for our specification. The inportant
thing is that it is as quickly as possible after
collection put in a solid mnus 30 environnent, and that
the plasma is allowed to freeze with sufficient air
circulation. So shock freezing is not necessarily such a
quality factor for the source plasma according to our
experience. Storage and shipping tenperature would be
the sane at m nus 20, and the expiry date, if we use it
for fractionation, is two years, and that is again based
sinply on a logistical and production planning schedul e
t hat we have.

The recovered plasma, 24-hour, that we woul d use
for the production of Factor VIII and the
i mmunogl obulins, we also require to be spun down from
whol e blood with a high-spin centrifugation process. The
freezing is mnus 30, but not necessarily shock freezing.
The practice in many of our suppliers is however that
t hey do shock freeze but it would not be required from
our specification.

Finally, the 72-hour material is processed in

the same way as the 24-hour because it's the sane bl ood
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bank supplying this for the sole production of
i munogl obul i ns and al bumin. The paraneters for freezing
and spinning would not be that critical as if you want to
recover the labile factors, but it's sinply the practice,
so we have for sinplification the sanme specification for
this type of material. Again, expiry date, two years,
and this works well for our turnover.

Now, according to what we saw when we devel oped
our products, when we started defining what starting
mat erials we need to use for what product, we found that
the nost valid in criteria in obtaining good plasm
quality is really the tine between collection of blood
and plasma separation, and according to this we set our
preferred specification at fresh frozen plasm 8-hour and
source plasma to use for labile products. |f prepared
correctly, 24-hour material is still a good starting
material for Factor VIII.

The nethod of plasma separation is al so of
rel evance because if you can prevent cell contam nation
in the plasma and henolysis, it will also give you a
better starting material for fractionation. The behavi or
during fractionation is different, and you have |ess
problens with filters and so on. So this is nore of, not
so much the final product quality that is affected but

t he behavi or during fractionation.



And finally, the nmethod of freezing we find very
rel evant for recovered plasma. There you really see a
difference if you freeze it slowly or to shock freeze it,
but for source plasma, we find that the normal m nus 30
environnment, as we use it here, for exanple, in plasm
centers in the U S., is sufficient to give you very good
yield and very good material for fractionation. W see
no difference there to shock frozen source plasma that is
produced, for instance, in Germany, and that we purchase
as well. So in our experience, mnus 30 at least will do
it in a normal environnent.

So as a concl usion, Cctapharnma based to pl asm
specifications in general on the current pharm euro
regul ati ons as we are an international conpany and we are
selling in many countries, the same as ZLB does. So we
have to conply with the regul ati ons that nost countries
ask for. That's also why | did not specifically nmention
the CFR regul ations here. O course they are fulfilled
when we purchase plasma fromthe U S.

For the SD plasma we have to apply sonme stricter
requi renments according to our experience with the
material and the final product requirenments. That's why
we have the shock freezing inplenented. And for storage
and transport of plasma, we find the m nus 20 a very

practicable and al so easy to nmaintain tenperature, and we
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woul d not suggest to change these requirenments for the
ti me being.

So that would be the information | had for you
today, and | thank you for your attention.

[ Appl ause. ]

DR. HOLNESS: Questions?

DR. VEINSTEIN: Mark Weinstein from Oifice of
Bl ood. You had nentioned a little bit about your
experience in devel oping products, and say in the sol vent
det ergent arena here, you found, | gather, that freezing
was inportant. Wiy did you think that was inportant for
that particular product? Wat happened when it wasn't
prepared in this particular way?

MS. GLANTSCHNI G As you know, when we devel op
products our R&D Departnent is doing small scale trials
before they really set up a production process, and by
using different starting materials it was found that the
| evel of coagulation factors that remain in the product
after our SD treatnment, with the pool size we use, is
really depending on the type of starting material. So
the FFP, frozen within 8 hours and shock frozen, gave us
t he best and nost stable |evel of Factor V and Factor
VII1l in a final product. And in order to neet our
specification, we had to go to that starting material.

DR. VEINSTEIN: Did you |ook at these proteins

bef ore you applied the solvent detergent manufacturing



and activation procedure? In other words, was there an
effect--you know, one of the questions that we have
before us is of course the integrity of proteins that we
are | ooking at, and the potential that as you wait for a
| onger period of time, before freezing or perhaps the
effect of freezing itself, can cause alterations,
unanticipated alterations in protein integrity, which may
be reflected in yield. So that's the sort of framework
that |I'm asking this question.

MS. GLANTSCHNIG  To ny know edge we had not
| ooked sinply at plasma or different plasm types before
we did the small-scal e devel opnent trials, but we saw
that with different starting materials we achieved
different results, so we only can go fromthe fina
product and say by using this material it was fine, it
worked in all of the cases very well, and by using, let's
say, 24-hour material, it did not work that well, or we
had nore variances in the final product coagul ation
levels. But SD plasma is really special because there is
no fractionation involved, no concentration. |It's just
you go through just sonme viral inactivation then, and
therefore we think here it's really critical to have a
very good starting material as you cannot correct things

or concentrate the factors you need afterwards.
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DR. HOLNESS: CQur next presenter is Jonathan
Know es, Senior Director, Regulatory Affairs and Quality
Assurance, ZLB Pl asma Services in Boca Raton, Florida.

DR. KNOW.ES: Good afternoon, and | hope after
this weekend we'll still be based in Boca Raton, Florida,
for those of you who haven't seen Hurricane Frances.

| have just a few slides to show you to talk
about the plasm used by ZLB Behring and the
specifications that we have, and 1'll draw a few sunmmary
comment s.

We use source plasm and recovered plasnma.
Unl i ke Octapharma, we're using the recovered solely for
further manufacturing, so for Factor VIII and von
W Il ebrand' s Factor and for I1VIG and al bum n, we're using
source plasma, and that's source plasma collected in this
country for FDA licensed products. And the recovered
pl asma, frozen within 24 hours, is used both for Factor
VIIl, von Wllebrand's IVIG and al bum n. And the
recovered 5-day material is used only for |1VIG and
al bum n.

And the specifications, the source plasm from
apheresis, and | have two tenperatures there. For
product that is destined for EU markets it's frozen at
m nus 30, typically placed in the freezer within 30

m nutes of coll ection. And for centers that do not have
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to supply product to Europe, m nus 20, the CFR standard,
is used.

For the recovered plasma, 24-hour plasm, we
require that as part of our short supply agreenent to be
frozen at mnus 18 C and stored at that sanme tenperature.
Shipping is only required technically to be mnus 5 C
but in practice, all the shippers will use mnus 20 C, so
that's what | put up there. Three year expiration for
the recovered plasma in Europe that we use, and | put
this in just to make that point. The specification for
Eur opean recovered I ess than three days to the freezer,
and freezing at mnus 5 C, and again, that product
shi pped at m nus 20 and expiration is three years.

In summary--and these points have been made
bef ore--the ZLB source plasma specs are based on CFR and
EP requirenments. Qur recovered plasnma specs are part of
the short supply agreenent that ZLB has wi th bl ood
centers. And as Daniel pointed out, they're very
detail ed specifications based on our quality and delivery
agreenents with those centers. W've determ ned that
both recovered and source are suitable raw materials for
fractionation, and the conditions in which we currently
freeze and store have shown to be adequate for the
products that we are currently producing. And to make a
poi nt that hasn't really been made before, that ZLB

Behring is one of the |arger users of flash freezing, had
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been through Aventis, and we've determ ned that that
process does not necessarily add to the quality or safety
of the product, and we do not see that as a necessary
requi renment for source plasma, and in the future we'l]l
probably not use that process.

That's it. Any questions?

[ Appl ause. ]

DR. WVEI NSTEI' N:  Just anot her question about the

definition of flash freezing. | know we've heard that
freezing it to a core tenperature, | guess, of mnus 30
degrees within an hour, | guess is one of the

specifications. Again, what is the definition of flash
freezing?

DR. KNOALES: | think there are a |ot of
definitions and a lot of different nanmes for that same

process: Dblast freezing, flash freezing, snap freezing,

|"ve heard quite a few I'mcertainly not an expert to
decide that, but in this context, it's placing the plasma
in a--1 believe it's mnus 55 environnent for 90 m nutes.

DR. VEINSTEIN: But there isn't this core
freezing business, in other words, ensuring that the--

DR. KNOALES: That's the intent, but it's not
defi ned.

DR. EPSTEIN:. Dr. Know es, ny question is
probably as nuch for Dr. dantschnig as for you, but I'm

interested in your coment that flash freezing does not



add to quality and safety, whereas | think by inplication
Dr. dantschnig said the sane thing, although she further
said that it didn't affect, as it were, the |evels
yielded in the source plasma. | would just |like to focus
on that, because if | understood Dr. Farrugia' s data
correctly, rapid freezing should produce better yield,
and it shouldn't matter whether you're starting with
recovered plasma or source plasma. Putting aside the
gquestion of whether you need higher yield and putting
aside entirely the question of whether it's a regulatory
issue, |I'mjust concerned over a disparate scientific
finding. So I wondered if you could comrent specifically
on what experinent you're tal king about when you claim
that there was no benefit with rapid freezing for source
pl asma.

DR. KNOWLES: WAs that directed to Barbara?

DR. EPSTEIN. It really is, yes, but | guess the
gquestion for you is whether your statement is based on
t he same kind of observation, or are you sinply saying--

DR. KNOWES: It's based on enpirical data at
fractionation plant, that adequate supplies--adequate
yield can be obtained without flash freezing, and partly
that's due to inprovenents in yield through the
manuf acturi ng process over the years, and that can
improve the yield in a significant and sustai nabl e way,

and be | ess costly than the up front freezing.
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DR. EPSTEIN. Right. You're saying you can
achi eve your benchmark yields in other ways.

DR. KNOW.ES: That's right.

DR. EPSTEIN: But that's a different statenent
t han saying that rapid freezing in itself would not
inprove yield. So I'mjust wondering if we could get
that clarified.

MS. GLANTSCHNI G Okay. So where the data or
t he experience comes fromin our case is that we have
been using source plasma as it is produced in the U S
pheresis centers for | think eight or ten years now in
extensive volunes. And this plasm we required freezing
at mnus 30, but not flash freezing. So it was the big
wal k-in freezing boxes operated at m nus 35, 38, and the
pl asma was put in throughout the day, and the tenperature
of m nus 30 was mai ntained during the whol e-day
oper ati on.

So we take this plasma and we process it in non-
m x production, meaning just this plasm, and we produce
with our standardi zed manufacturing method, have
different filling sizes for the different products, and
obtain a certain yield per liter of plasms.

Now, when we did the sanme with German source
pl asma produced in centers that use flash freezing
met hods, neani ng m nus 30 core tenperature reached within

one hour, the tinme the plasma was put in these freezers



was normally within 30 m nutes after collection, and when
we conpare the fractionation data on the sane filling
sizes, yield per liter, with this material to that
obtained fromU.S. centers, we see no significant yield
differences. That is what | neant. W did not analyze
the plasma itself prior to going through the
fractionati on process.

DR. FARRUG A: | think it's inportant to conpare
like with like, because they're not, because the source
pl asma--this was a point made by Dr. d antschnig here--
it's different even in conposition. It's got nore Factor
VIl inside it de novo. See? | think the Octapharm
observation actually supports one of the points | mde
which is that up to a certain |evel of manufacture, the
freezing rate has a strong influence, and in the
fractionation data | showed was that when you're | ooking
at the cryo stage and the internmediate purity stage in
the old concentrates, sonetinmes these tenperature
differences cone out quite strongly, and they conme out in
Cct apharma for the SD plasma, where the |evel of
purification is such, or |evel of manufacture is such
that if you |like the viciousness of the manufacturing
process, it is not wiping out, it is not obviating any
benefit to get through the initial being careful with the

pl asma.
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DR. HOLNESS: OQur next speaker will be Janes
Sesic, Director of Regulatory Affairs at Gifols in Los
Angel es, California.

MR. SESIC. | expect this will be one of your
shortest presentations, and probably | ess controversial.

Grifols Biologicals uses source plasm for
nearly all of its production, and currently that's what
we're using. | put up on the slide that we use the
source plasma sal vage that has been defined by the FDA
for the occasions when the equi pment does break down and
we feel that it's still sufficient. And we use it for
our whol e product m x.

About 10 years ago we started phasing out our
recovered plasm program not because we had any safety
or efficacy issues, but because the nmanagenent at that
time felt it was easier to ensure conpliance by having
our own centers and our own | aboratory testing. So
currently everything is source plasnma, and our experience
with recovered plasma is quite dated.

The specifications that we've used for the
source plasma is, as you woul d expect, m nus 20 degrees.
| did |let you know that we also use the m nus 30 because
we are marketing in Europe, but that mnus 20 is our
standard, and mnus 30 is what we try to make sure we
have enough of so we can nmeet our European goals. W

start everything at mnus 20, and while | listed as a
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mnus 5 as a shipping tenperature, | think you heard
bef ore that nost of the carriers are now shi pping at
m nus 20, so that's in practice what's goi ng on out
t here.

We haven't done any changes to the expiration
date other than what's in the CFRs, and when we did do
the recovered plasma we didn't specify freezing tinmes.
We asked themto keep it at mnus 18, and unfortunately
we didn't have an expiration date those years ago for
t hat pl asnma.

That's pretty much it.

DR. HOLNESS: Questions?

DR. VEINSTEIN:. Do you find that there's a
problemw th i nventory managenent? |In other words you
have, you know, here's a pool here at m nus 20, here's a
pool at mnus 30. But maybe this isn't really a very
difficult or costly concern, but is that a problem or
isn't it, or would you like to elinm nate that problem
guess, is one of the questions?

MR. SESIC. Virtually we have elimnated it by
trying to go to the mnus 30 standard. It's nuch easier
for a fractionater such as ourselves, who makes one set
of product lines and sells it throughout the world, to
keep a single standard. You're right, it's nuch easier
for us to go to a single standard than to have two

st andards, because not only do you have to keep track of
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the different pools, but also the different fractions
t hat we nmake product into, and after a while that can
beconme conplicated and it takes extra resources.

DR. HOLNESS: OQur next speaker will be Roger
Brinser. He's a Senior Director of Regulatory Affairs at
BioLife Plasma Services in Deerfield, Illinois.

MR. BRI NSER: Can everybody hear ne? |1've been
sitting in the back and |I've been having trouble hearing,
so | promsed nyself 1'd talk very |oud here.

As Les nmentioned, | amthe Senior Director of
Regul atory Affairs for BioLife Plasma Services, and we
are the source plasma coll ection branch of Baxter Heal th
Care Corporation, and it's our intended purpose to
col l ect source plasma for further manufacture by our
Baxter Bi oSci ence Division for their product line. W
al so supply source plasma to other third-party
manuf acturers. And it's the intent of this talk to
di scuss the issues nentioned at the Federal Register
notice specific to source plasm, and the discussion
won't be on any of our contract manufacturing that Baxter
perf orns.

As an overview for source plasma, just trying to
address the issues nentioned in the Federal Register
notice, tinme held before freezing, freezing tenperature,

pl asma storage tenperature and shi pping tenperature.
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Tal ki ng about time held before freezing, what we
had to do froma BiolLife perspective is we | ook at the
two standards that we have to conply with, the U S. CFR
requi renents, which tal ks about storage i mediately after
filling, and we've seen this slide nunmerous tines. The
area of course that | wanted to highlight was the
statenment "imediately after filling." The European
phar macopei a requi renent tal ks about freezing as soon as
possi ble, so froma BioLife perspective what we try to do
is interpret what's the best way to neet those
requirenments. Initially in our initial SOPs and
formatted instructions to the donor centers, we tried to
use the term nol ogy "as soon as possible," or
"inmmedi ately after filling," and froma quality
perspective we continued to be cited. So we ended up
putting a tineframe in there of 30 m nutes, and then we
started getting cited for the fact that we coul dn't
freeze plasma within 30 m nutes.

So ultimately our current standard is to place
plasma units in freezer within 30 m nutes of receipt of
processi ng, and we al so put a caveat in there that says
it's used as a guide because we really don't see any
effect if we put the plasma in the freezer within 31
m nutes versus 30 mnutes, and we still feel we're trying

to neet the intent of the requirenents.

163



164

For freezing tenperature the CFR and EP
requi renents are consistent with the previous slide, and
what we do froma BioLife requirement as source plasm
for further manufacturing of U S. products, we neet the
CFR requirenments, and are placed in a freezer operating
at mnus or colder. |If the source material is for
further manufacture of European non-|abile proteins, then
we neet the EP requirenents, and are placed in a freezer
operating at mnus 20 or colder. And if it's for labile
proteins, we place it in a freezer operating at m nus 30
or colder. W manage that process by each collection
facility has certain standards that they have to neet,
and we nmanage our inventory based on the freezing and
storage abilities of those facilities.

For the plasm storage tenperature, the CFR
requi renment talks about storing imediately after filling
at a tenperature not warner than m nus 20. The
phar macopei a--here's where they' re consistent--store in
transport at or below m nus 20, and for BioLife, we do
store all product at m nus 20 or col der.

For shipping tenperatures the CFR tal ks about
exposures warner than 5 degrees Centigrade, maintain
shi pping tenperature col der than 5 degrees Centi grade.
The pharmacopei a tal ks about transporting at m nus 20 or
bel ow, the sane consistency for storage and transport,

and from BioLife, we do transport at or bel ow ni nus 20.



That is sonmewhat of an industry standard right now
because the transport services provide that to us, but
t he acceptance of the source material is based on the
U.S. or the EP requirenents.

Just a few other points to consider that |
wanted to bring up during this conversation, and | think
a couple may have al ready been nentioned before, and
particularly sonme reference to sone of the anbiguity of
t he | anguages. The current CFR definition of
"i nadvertent exposure,"” currently is "an unforeseen
occurrence in spite of conpliance with good manufacturing
practices,” and from our perspective that's not quite
clear. At one tinme we thought we had a clear definition
of that, but unfortunately the current thinking had
changed, so from an industry perspective we're at
somewhat of a |oss as to what exactly inadvertent
exposure is.

And in reference to the European Pharnacopei a
requi renents--oops, sorry. Also the current CFR all ows
for one episode warnmer than mnus 20 for up to 72 hours,
but does not allow for nultiple episodes of shorter
duration. So we have situations where the freezer m ght
reach mnus 19 for 15 mnutes, a day later it reaches
mnus 19 for 15 mnutes. Based on the CFR requirenents

that would be classified as source plasm sal vage,
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whereas if the freezer met a tenperature of mnus 6 for
72 hours, it's still good as normal source.

| don't want to | eave the nonograph out. The
Eur opean Pharmacopei a nonograph doesn't all ow any
definitions for source plasm salvage, and that's
probably one of the nobst significant issues we have,
particularly froma transportation standpoint because it
is quite difficult froma U S. perspective to transfer
source plasma overseas and continue to maintain that
storage requirenment in transit.

So in conclusion, Baxter BioScience and BioLife
specifications are based on the CFR and European
Phar macopei a requi renents or regul ati ons--regul ations,
requi renents, excuse me. Freezing and storage conditions
of m nus 20 or col der appear suitable for source plasma.
There appears to be no safety or quality-related issues
for finished products.

That's it.

[ Appl ause. ]

DR. HOLNESS: Any questions?

Qur | ast speaker for current practices will be
MaryAnn Lanb, Senior Director of Regulatory Affairs at
Bayer Health Care.

DR. LAMB: First, I'd like to thank the

organi zers of the neeting for the opportunity to present
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this afternoon. What | will do is briefly reviewthe
current practices at Bayer.

At Bayer, we manufacture our portfolio of
pl asma-deri ved products from source plasma. W do not
currently fractionate fromrecovered plasma. However, we
do produce our al pha-1 proteinase inhibitor product from
i ntermedi ates that we purchase from ot her manufacturers
t hat we obtain through contracts and quality agreenents.
We manufacture that frominternedi ates prepared either
from source plasma or fromrecovered pl asna.

The specifications that we have for the source
pl asma: We freeze, store, and ship at m nus 20 degrees
C. or colder. Qur current expiration period for the
pl asma, for the source plasma, is three years. This is
based predom nantly on | ogistics, inventory control, and
related to testing requirenents for source plasm, not
driven by the product quality, protein quality of the
pr oduct .

Wth regard to the plasma that is used to
produce the IV-1 paste, the internediate that we
purchase, if it is produced from source plasm, we have
the same specifications that we do for the source plasm
that we fractionate. |If it's produced fromrecovered
plasma, it is frozen and stored at m nus 18 degrees or

col der and shi pped at m nus 20 or colder. And as far as
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an expiration period, that is as specified by the
fractionator.

The basis upon which we've established these
specifications are primarily driven by the current
regul atory requirenents, in the U S. the CFR
requi rements, which I think have been revi ewed
extensively in the other presentations today. For
products that are manufactured for the European market,
we adhere to the EP Monograph or Human Pl asma for
Fractionation for non-labile proteins, for the recovery
of non-labile proteins. W do not currently |icense and
mar ket coagul ati on products in Europe, so we do not have
a requirenent to freeze at m nus 30.

And as | nentioned, we do purchase paste from
ot her manufacturers, and this can be from either source
or fromrecovered plasma. And we have specifications for
final product quality. The same specifications apply
whet her the material is fractionated at Bayer or whether
it's frominternmedi ates from source or recovered plasna.
And so there is no difference in product quality or
stability.

We do have an ongoing stability study. To date,
we have data for three years. The principal stability
i ndicating paraneters that we have nonitored are Factor
VIIl potency and anti body to hepatitis B. W collected

source plasma from a nunber of random donors. This was
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t hawed, pooled, and transferred to plasma collection
bottles that we currently receive plasma in. The plasm
at the appropriate tinme points was renoved, thawed at 5
degrees C. for 19 hours prior to testing. And our
eval uation of the pooled data trend for the paraneters
monitored indicate that there is no significant change at
storage at m nus 20 or colder for Factor VIII potency or
for the hepatitis B antibody. And I1'd |like to add that
the set point for the study is mnus 25 C

| think in conclusion, we at Bayer feel that the
existing U S. regul ations regarding the freezing,
storage, and transport of plasma for fractionation that
have been in place for decades have served the consuners
and the industry well. W feel that the decreased demand
for plasma-derived Factor VIII products brings into
question the need for investing significant resources
into increasing Factor VIII yield through plasm
collection activities. And we feel that in the absence
of a denonstrated inprovenent in quality of the
derivatives that are manufactured from plasm frozen
rapidly after collection, that the manufacturers should
be permtted to have the flexibility to inprove yield
t hrough ot her avenues, such as process innovation and
optim zati on.

Thank you.

[ Appl ause. ]
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DR. HOLNESS: (Questions for Dr. Lanb?

DR. VEEI NSTEI N: One of our concerns, theoretical
concerns, | guess, has been the notion that perhaps
pl asma that is held maybe for 120 hours m ght have a
different profile of degradation, products aggregation,
different elenents conpared to sonmething that m ght have
been held for a shorter period of time. And there is a
potential then in the manufacturing process that you
could be isolating purifying fragnments or other
inpurities that were not recogni zed or not thought of to
be in the product using a different kind of--or plasm
collected at a different tine.

And there is also the issue that we occasionally
are asked from a conpany asking can we use this paste
from anot her - - manuf act ured by anot her conpany here, and
t he requirenents that we have may only specify, say,
freezing to mnus 18 degrees, or whatever. But, in fact,
there is a question here of whether the manufacturing
process is robust enough to elimnate these fragnents, or
has there been testing to determ ne whether this product
made out of recovered plasma collected under, you know,
differing conditions mght, in fact, affect the final
product, but in rather subtle ways.

We have al so heard, of course, that we don't
have strong indications fromclinical experience, that we

see a safety elenment here, but I'd just |ike your
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coments on this notion of potential variation dependent-
-and unexam ned consequences of what m ght occur.

DR. LAMB: | think that we, as part of our
process devel opnment, do characterize the internedi ate
material in the manufacturing process. W have in-
process controls and specifications, and we also do sone
addi ti onal what we call non-routine characterization to
address sone of those very issues that we raise.

We do feel that our processes are robust, and we
val i date the processes to be able to use, you know, other
source materials such as intermediate fractions. And |
agree with you that those types of things should be
addressed, and we do attenpt to address those as part of
our process and product devel opnment work.

DR. GOLDSM TH: MW nane is Jonathan Goldsmth
fromthe I mmune Deficiency Foundation. | just want to
extend the question that Dr. Weinstein asked. Have any
of the manufacturers who have used both recovered plasm
or source plasma at different tinmes to manufacture
products, such as inmmunogl obulins, have they gone back
and | ooked at their safety records for those products
over time? Have they done sone kind of careful analysis
such as events that occur with IG5 such as urticaria?
Are they related to perhaps sone of the source materi al
that was different for sone of these different

manuf actured | ots? Sonme of you may have data where



you've used a certain kind of recovered material or
source material to nake the sane product at the end of
the day, and then what's happened with the safety
dat abase? That's one ot her questi on.

DR. EPSTEIN:. Well, I just want to nake known
t hat FDA has asked that question of manufacturers that
have produced products using the same nmanufacturing
procedures, but with segregated starting materials,
ei ther source plasma or recovered plasm, whether that
was at different times or concurrently for different
custonmers. And at the sanme time, FDA is actively
interested in the question of exploring our own adverse
event databases to see if we can shed any light on this.
And | think that, unfortunately, you know, today at the
time of this workshop, we're not in a position to report
anal yzabl e data. But this is a question that is of
central concern to the agency, and it conports with the

i dea that when we see differences in yield of starting

material, that may be uninportant in its own right since

we don't see yield as a regulatory issue, but that the

deeper question is whether it's a marker for protein

integrity, and that the | osses may relate to degradation,

but they could also relate to denaturation or

aggregation, as has been suggest ed.
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So this is one of the big unknowns at the
monment, but it's part of what drives conservati smon the
part of the regul ators.

M5. GLANTSCHNIG | maybe also would like to
answer part of the question of the |Immune Deficiency
Foundation concerning the i munogl obulin that we
manufacture. We do it from both recovered plasm and
source plasma. For the U.S. market, it's only recovered
pl asma because this is the only material we have so far
licensed here for this product in the U S. But for the
Eur opean mar ket and other markets, we have been using
source plasma as well in about--well, at |east equal
volunmes, if not a little bit nore source than recovered,
but substantial volunmes of both starting materials. And
the ten-year safety record of the IVIG product that we
have does not suggest any difference in safety, adverse
events whatsoever, no matter on the starting material, if
it's recovered or source. So this is basically the
experience we have. | could not say that there is any

concern in this regard.

MR. ALBRECHT: | can mainly coment on recovered

pl asma, |VIG manufactured out of recovered plasm, and |
don't know if this helps, but our systemis a little bit
different. 1In this case, we analyze every adverse event
report, and we always trace this back to the lot, if

possible. And so this is a very specific analysis, and

173



what we see, we don't see any difference between
recovered and source, but also fromthe safety history of
our IVIG there's an excellent track and adverse events
are really very | ow.

So what | want to say, if there would be, let's
say, a peak in adverse events, we would see this
i medi ately.

DR. ROCK: (@Gail Rock, Otawa. M comment
doesn't particularly pertain to the immunogl obulins, but
just a little historical note in terms of the coments
about protein denaturation.

About 20 years ago, we did studies follow ng the
antigen as well as the biological activity of a nunber of
proteins and certainly found, for instance, that while
the von W1l ebrand factor, ristocetin co-factor activity
dropped off, the antigen recovery, as nost people would
measure it today, remined conpletely constant and
consistent for at |east 48 hours. And we found that sane
di ssoci ation as well between the VIII:CAg anti body and
the biological activity of Factor VIII. So there
definitely is a dissociation and a reorganizati on of
pr ot ei ns.

DR. HOLNESS: Next we will have a presentation
on issues related to frozen storage, and for that we have

JimViane from ZLB Pl asma Services in Boca Raton.
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MR. VI ANE: Good afternoon, everybody. [I'd like
to thank the PPTA and the FDA for the workshop and for
the invitation.

As nentioned, | am Director of Engineering
Services, which is a fancier title for Director of
Facilities. |I'mresponsible to maintain and upgrade the
pl asma collection centers for the ZLB Pl asma Services
Group, which currently has about 65 | ocations across the
U.S. As such, I"'mresponsible for the design and the
real -world i nplenmentation and the know edge in fulfilling
all the industry regulations that we are challenged to
meet .

The topics that I'd like to cover today include
the following: the requirenments for freezing and
storage, factors affecting the freezing, current industry
practice, typical equipnent needed, cost inplications,
and the safety concerns invol ved.

Basically | don't have a lot to add to the these
requi rements for freezing and storage. | think they've
been covered by all the previous people, so | wll just
skip over this. And this is the CFR requirenents. |
al so have the EU requirenents here for everyone's
reference, and we'll nove on to basically the factors
that are affecting the freezing environnments for the

pl asma.
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Obviously, first and forenost is the freezer
configuration and size. Specifically the volune of the
freezer box has a lot to do with the capability of the
box.

The next bullet point, the environnent. Wen we
design a box, we have to take into consideration its
anmbi ent tenperature. A box that is going to perform at
m nus 20 or mnus 30 in Tenpe, Arizona, has to be
desi gned considerably different froma box that operates
in Duluth, Mnnesota, as you woul d expect.

Anot her obviously inportant factor is the | oan
of the product, how nmuch product goes into the freezer,
and the tinme interval in which it does. Then, in
addition to that, the center production volunme, the
hi gher the production volunme, the nore infiltration goes
into the box, which is caused through the | oading and
unl oadi ng or shipping process and the defrost cycles that
are involved in keeping a box in good condition.

Then, finally, the last item affecting freezing
is the heat exchange or the tinme interval in which we're
charged to draw down the product to its core tenperature.

Moving on fromhere, this slide, | hope |I don't
get anyone too confused. | want to talk here briefly
about the set point of the box being m nus 20 for the
current U S. regulations and mnus 30 for the GHA

regul ati ons or the EU regul ation. The alarm set points
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that we have to maintain in our centers typically are at

| east 8 degrees col der than the set point of the box.

And in the next slide, you'll see the reason that we have
to design that way.

Obviously, the plasma placed in a freezing
chamber immedi ately after collection, usually within 30
m nutes, EP requires placenment in mnus 30 or colder
within 24 hours for recovery of labile proteins. This is
obvi ously the freezing requirenents.

The storage is the mnus 20 that we've been
di scussing, and then transport tenperatures are industry
practiced at m nus 20.

This slide, | want to basically point out that
in order to maintain a mnus 20 degree box as well as to
have tinme to react to an alarm situation where a box is
war m ng up, the engineer has to design the box at a m nus
35 environnment, and that provides enough of a buffer that
if a box hits a mnus 28 tenperature, the al arm conpany
is notified, and it provides tinme obviously for the alarm
firmto contact us, for us to get to the center,
ascertain what the problemis, determne if we need to
nove product, relocate the product to a secure |ocation,
and call and have repairs made. And then obviously the
sanme scenario occurs if we are going to establish a m nus
30 freezing box. W would have to have a m nus 38 alarm

set point and a design set point at mnus 45. Really,
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the point of this slide is this m nus 45 design set
point. The current equiprment that we use in the
i ndustry, that's widely used, is single-stage equipnment.
Si ngl e- st age equi pnent, the condenser notors come from
the factory. The lowest rating is mnus 40, what they
call saturated suction. And if we're going to use the
m nus 30 for a freezing tenperature, we're going to need
a design set point at m nus 45, which would then indicate
that we would need to go froma single-stage equi pnment to
a two-stage equi pnent. And two-stage has a saturated
suction tenperature of mnus 60. These things, the two-
stage equi pnment, we just want to point out, is very
expensive to own it, to operate it, to maintainit. It's
basically akin to noving froma Chevrolet to a Ferrari.
And the people needed to work on that equipnent, there's
a difference in know edge, and we want to make sure that
that's understood.

The next thing I'd like to point out, again, are
sonme of the requirenents in the difference between the
m nus 20 freezer and the m nus 30 freezer that we woul d
foresee needing to happen in the industry. If we
consider the mnus 20 at this stage to be our base nodel,
t hese boxes exist throughout the industry, and they're
typically four-inch urethane boxes. As | stated, they
run on a singl e-stage conpressor, six-horsepower

conpressor. The evaporator size is nentioned here only
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in the sense that it's a base or standard to what's
needed. And the operating expense is, you know, noni nal.
It's widely understood and is not a mmj or concern.

And, finally, the system one of these systens
woul d typically cost in the range of about $30,000 to
install and operate.

I n conparison to that, if we were to create a
freezing tenperature set point at m nus 30, these boxes
woul d need to be renoved, these four-inch boxes, and
replaced with five-inch urethane boxes at a m ni mum
There are people in the industry that have six-inch
boxes. We would have to nove to the two-stage condenser
equi pnment and in the 15-horsepower range to pull the
tenperature, maintain that tenperature. Evaporator size
woul d probably be bigger to create nore turnover in air
flow.

Operati ng expense would be at | east one and a
half times the base expense, and the system cost would
approach $100, 000 per freezer. That's been our
experience.

This next slide, I'd like to point out again the
di fference between the proposed m nus 30 freezing,
st orage box, and then what's been discussed here briefly
today is flash freezing. As Dr. Know es nentioned, we
have a nunber of these flash freezers in our centers, and

we are famliar with them And what we're defining to be



a flash freezer is a mnus 55 or colder environnment.
Currently, in our centers we have three of these units
per facility. Two are in operation. One is typically a
back-up unit. One of themat |east has to be set up to
run overnight to pull down product at the end of the day.
Thi s equi pment is obviously two-stage equipnent. There
is a 15-horsepower conpressor in each unit.

The operating expense here, when you have three
of these units, is going to be at least three tines your
base cost. Basically these systens cost on an individual
basi s about $90,000 a unit to own and to validate, which
is equivalent to $270,000 worth of equipnment in nost of
our facilities. And then we'd like to point out that you
still need to have storage freezers or freezer boxes set
at a mnus 20 or m nus 30, beyond just the flash freezing
equi pnment. And obviously we have, you know, nobre costs
associ ated with that.

The other thing we'd like to point out are sone
safety concerns. This slide was presented previously by
the PPTA to the FDA in the October 28 letter to the FDA
Essentially, if we | ook at the freezer tenp, the existing
condi tions m nus 30, set point with approxi mate w nd
speeds of 20 miles per hour for the evaporators. You
have an equi val ent working condition tenperature of m nus
55 C. in those environnments. And this is categorized,

the risk category of increasing danger, danger from
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freezing of exposed flesh in one mnute. So the people
that work in these environnents nust wear personal
protective equipnment, and it's recomended that in terns
of maxi mum wor k peri ods that they work no nore than 30
m nutes within breaks in between.

Under the proposed rule for freezing, if we had
a mnus 30 freezing box, we would have to maintain, as |
poi nted out, probably m nus 45. We're doing m nus 45
design tenmperature. Wth wind speeds being the sanme, we
woul d be working in an approxi mate equival ent tenperature
of mnus 71 Centigrade, and this is categorized as a
great danger in terns of the risk category. And as such,
all non-energency work should cease. So there are
definitely safety considerations that need to be
considered in this environment for our people.

Wth that, in summary, 1'd like to say that we
believe the current freezing requirenments are sufficient
for the manufacturer of derivative products. Decreasing
the freezer or storage tenperature by 10 degrees
Centigrade will require significant equipment upgrades,
repl aci ng single-stage with two-stage equi pnent. As
stated, they're nechanically nuch nore conpl ex and
expensive to operate, own and operate. They require
specialized training for nmaintenance and repair, the
mechani cs. Again, they're a Ferrari nechanic. Parts are

not readily avail able for two-stage, and we woul d have to
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replace our existing four-inch boxes with five-inch

boxes.

There is a significant increase in cost to
install, maintain, and operate this ultra-lowtenp
equi pnment, and obviously associated with that, increased

costs to validate the upgraded equi pnent. And |ast, but
not least, 1'd like to reiterate the increased safety
consi derations, risks to the personnel.

That's it.

[ Appl ause. ]

DR. HOLNESS: Questions?

DR. VEINSTEIN: I1'd just like a little
clarification about the design versus alarm set point,
one of your slides here tal king about the m nus 20
degrees Centigrade, the alarmis set at nm nus 28 degrees
and design set at mnus 35. Does that nean that for
m nus 20 degree--the current setup here for a m nus-20-
degree freezer, that nost people have their alarns set at
m nus--the set point is mnus 28--is that correct?--and
design set at m nus 35? Could you give sort of a context
of what that actually nmeans?

MR. VIANE: | can't speak for, obviously, the
entire industry, but from our standpoint the answer is
yes, that we do have sone variation in the alarm set
point, but we try to give ourselves as nmuch of a buffer

as possible to prevent a deviation or an exposure of the
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product. So we do try to maintain our freezers. | think
probably the | owest we have as a set point is mnus 26.
So we do try to maintain as close as possible to the

m nus 28.

DR. VWEINSTEIN: So, in fact, it's not all that
distant frommnus 30?7 |Is that what we're to think? O
t hat maybe isn't what other fol ks are--

MR. VIANE: Yes, | can't speak for the industry.

DR. VEEI NSTEIN: But we'll be interested in
knowi ng, agai n--one of the issues that we do hope to
| earn about is what the real practice is rather than--we
know that you're follow ng the CFR, and we acknow edge
that. But this may not be the forumto get that
information precisely. But we have asked conpani es about
that, and we hope to get that further information. That
coul d be hel pful.

DR. FARRUGI A: I'mvery interested in this point
you' ve just made about occupational health and safety,
and |'d just coment that your conpany in Australia has
freezers in the fractionation plant which are set at
m nus 40. And we have a very rigid and extrenely tough
occupati onal health and safety law in Australia. You
know, people grunmble about it, and I don't know that it

is an i ssue.

183



184

So | appreciate the nuances of what you've said
inrelation to different set points and so on, but |
think it's alittle bit overdramati c.

DR. KNOWLES: Let nme nake a point back to your

question, Dr. Weinstein. | could tell you were getting
ready to go to, well, if you're already at 28, then why
not go to 30. | think the point we were trying to nake

here, the difference between the single- and dual -stage,
and al so the difference between being at m nus 20 or
mnus 30 is you can't take a mnus 18 or m nus 20 box and
turn that knob down. You can't do it. You need a new
set of equipnment. It's like tires. You've got tired
rated for 150 mles an hour. You're not going to go nore
t han 80, hopefully, you know, on your Ferrari that he was
tal ki ng about. But the point is the design spec of that
freezer, you know, we have that--that mark set in that
CFR is very golden to everyone in this room That m nus
20 is an inmportant number. We don't want to miss it. So
we're going to set that set point at mnus 28. In order
to do that, the design of that box has to be for that

m nus 35. That doesn't nean you can confortably at m nus
30 with that. In fact, it nmeans exactly the opposite.

But you don't want to run that close up to the
performance tol erate of that equipnment. So we've
overbuilt that systemso that it will confortably run at

28 given the other variations in the system as it ages



or as the tenperature changes outside. You nentioned the
Dul ut h versus Tenpe, different tines of year. You have
to spec this equipnment to hit the average. |If we're al
in Southern California with a noderate consi stent
climate, it would be different. But we have to spec
these things to really be tougher than they need to be in
order just to maintain that mnus 20 with that
confortable buffer. So to go to mnus 30, then you've
got to go to 45.

DR. FARRUG A: The other point 1'd make is, you

know, this norning | said that as far as the data shows

interms of at |least Factor VIII, mnus 20 and m nus 40
storage are pretty equivalent. But renenber this, that
if you're storing--and |I've seen this happen. [If you're

storing at m nus 40 and the damm thing breaks down, the
chances that then you will nove into the tenperature and
time zone covered by the incursion type provisions are

| ower than if you are storing at m nus 40. You' ve got a
consi derably bigger buffer there.

DR. VEI NSTEIN: Just a further question about
that. To reach the m nus 28 degree tenperature, core
tenperature, does that occur within, you know, a
relatively short period of tine, |ike an hour, two hours?
O is that neasured, is that known? In other words, we

may not be reaching a core tenperature of m nus 30
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degrees within 60 m nutes, but are we reaching m nus 28
within 60 m nutes?

DR. KNOW.ES: Well, | was addressing the FDA
requi renents, which are silent on the tine issue.

DR. VEINSTEIN: Yes, that's right. But we're
trying to see whether there's sone--

DR. KNOWLES: | don't know that we know that for
sure, what the answer to that is. The goal is to
mai ntain a mnus-20 environnent. And | did not address
the time to get down--1 don't think you did either, the
time to get down to--and that depends a little bit on the
vari ous equi pnment.

DR. WEI NSTEIN: Right, but again, | guess the
question is: If we tried to head toward harnoni zati on,
i f harnoni zati on would help the industry in trying to
all eviate sone of the problens of organization of, you
know, maintaining two different inventories and so forth,
is there a possibility of having sone reasonabl e
tenperature and tenperature to--the final core
tenperature that could be realized and accepted by both
parties.

DR. KNOW.ES: Yes, | understand your point.

MR. VIANE: |'d like to make one nore point as
wel | about Albert's coment with regard to the CSL
freezer in Australia. |1've been in that freezer, and

that's an ammoni a- based system So you are, again,



stepping into a whole different |evel of equipnent, and
it's a 24/ 7 plant with people on-site that are able to
mai ntain and operate that type of equipnent. W don't
have that luxury in the individual plasma collection
centers.

MR. PENROD: Josh Penrod from PPTA. | wanted to
help Dr. Farrugia out for his edification and
clarification as to how we derived the figures in the
tenperature table. Those figures were derived fromthe
Ameri can Conference of Governnental I|ndustrial
Hygi eni sts, which sets threshold |imt values and
standards. It's a voluntary organization, and they don't
set the standards that are force of |aw under the
Cccupational Safety and Health Adm nistration. However
frequently the ACA H does have standards that are
enmul ated by NIOSH, which is a division of CDC, which in
turn is then picked up by OSHA. And having consulted for
and litigated against OSHA, | can assure you that they
take their standards very seriously.

DR. HOLNESS: We will now have a presentation on
t he i npact of change, Roger Brinser fromBiolife.

MR. BRI NSER: Thanks, Dr. Hol ness. Jay had
mentioned this nmorning about a straw man, and, well
unfortunately, PPTA had a straw man |ast night, and |
believe | drew the short straw so that is why |I'mup here

agai n.
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[ Laught er.]

MR. BRINSER: |'m here to tal k about the inpact
of change to existing regulations. | think we've already
had sone discussion here prior to this. |'mjust going

totry to sunmarize a little bit here what we've tal ked
about up to this point.

VWhy change? Obviously, you' ve heard from
i ndustry that the manufacturing nethods designed to
i ncorporate current FDA requirenents for storage and
shi ppi ng of source plasma for manufacture. Using
exi sting requirenents outlined, the manufacturers feel
pretty confortable with that, and they feel that the
products are safe and high quality, and I think, to
Mark's point, | think we do--1 don't necessarily know if
we're asking for help to manage that inventory process
because we've all figure out ways to do that up to this
point, and I think we're doing it fairly successfully.

And final products, manufacturing, the current
storage and shipping requirenments are safe and effective.
The increased yield of plasma-derived Factor VIII is not
a drive for manufacturing at this point froma
manuf acturi ng standpoint. And we al so are sonmewhat
concerned about whether or not yield is truly a
regul atory issue and whether it's an issue that needs to

be addressed between the manufacturer and the coll ector
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t hensel ves based on the finished product that they're
manuf act uri ng.

We've al so heard earlier about different
consi derations for change. | think Jimgave a good
presentation on obviously the cost of new equi pnent. |
know our organi zati on has been going through this
ourselves as we add new facilities. It is an extrenely
costly venture for the newer types of freezers. It is a
significant upgrade in ternms of cost. Obviously, the
operating aspect of it is better in ternms of mmaintaining
a higher rate of tenperature, but it is a significant
cost .

Val i dation costs for that freezer, that is
sonet hing that was touched on, too. That is a fairly
hi gh cost for us as well.

Mai nt enance, we tend to--1 think we personally
have paid for several cigarette boats fromdifferent
gentl emen who claimto have performed freezing

mai nt enance for us.

Utimately this translates to the increased cost

of the source material, and then ultimately it affects
finished product because the source material is the
| argest conponent of the finished product.

There are enpl oyee safety considerations. |
know from our conpany we have a very active environnental

health and safety organi zati on, and they do have sonme
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concerns regardi ng--as we approach col der and col der
freezing tenperatures, making sure that we have
appropriate attire for personnel to protect them

Al so, any changes, anytime you have a change,
obvi ously introduce new conpliance chall enges, and that
to us froma regulator's standpoint, the person who is
responsi bl e for conpliance of our organization, that is
where | tend to start getting a little skittish because
we are starting to--different challenges with conpliance,
trying to maintain additional tenperatures, obviously
there's additional opportunities.

The cost of change. PPTA did provide written
comments to the proposed rule on | abeling and storage,
and those included results of an industry survey from
| ast year. And that survey was based on m nus 30 degrees
storage tenperature, and | believe the freezing
tenperature wasn't necessarily addressed in the proposed
rule at that time. And we tried to capture in the survey
t he need or cost of equi pnent upgrades, validation costs,
SOP and training updates, maintenance costs, conpliance,
and excursion costs. And our estimate at that tinme was
about $70 mllion that it would cost industry to perform
this type of upgrade or to neet these requirenents.

So now we are at the question whether or not
storage tenperature in the proposed rule is not currently

under consi derati on. W had a little bit of a debate
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about that last night, whether it is or isn't. But it
appears that there is sonewhat of a focus towards

har noni zati on with the European Pharmcopoei a Monograph,
and as Mary had nentioned earlier, obviously

har noni zation is fairly critical to the industry because
we do want to reduce barriers and open markets, but we

al so want to harnoni ze based on science, and what we've
heard earlier, obviously we don't necessarily want to say
we'll use this practice because it's the npbst stringent.

Cbvi ously, sone of the things we tal ked about
earlier, too, issues for freezing, definitional issues,
what is meant by cooling rapidly. That was a target of
conversation as well, whether it's air freezing, flash
freezing, blast freezing. This was a new one to nme, snap
freezing. |'ve never heard that one before. O shock
freezing. So, you know, part of that is just trying to
define which are the same, what is different, and what do
we really want when we say we want sonet hi ng cool ed
rapidly. MWhat should these paraneters be that we want to
try to focus our attention on?

The estimates that actually PPTA prepared in our
comments were based on air tenperature freezers. So
obviously if there's a different thought process, if
we're | ooking at freezing to m nus 55 or col der,

obvi ously there's other added costs that we haven't
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really tal ked about, and Jim al ready di scussed those in
ternms of what those m ght be.

In terms of conpliance and cost, obviously the
current regulations for tenperature excursions--these are
the U S. regul ati ons--and sal vage provisions do provide
needed flexibility. W are appreciative of that because
we do have the opportunity, if we have excursions, the
FDA works with us to determ ne whether or not we can
rel ease that plasma, source plasma, based on information
we have at hand regarding the nature of the freezer, et
cetera, in ternms of the operating conditions at the tine
the plasma was stored there.

However, if that flexibility goes away or if we
possi bly harnmoni ze with the European Pharnmacopoei a
requi renents, potentially the change in freezing
tenmperature would increase costs of plasma production, as
| mentioned before. And we do have information from one
conpany that had estimated that that m ght be as nuch as
$2.73 a unit based on freezing at m nus 30.

And the other thing that we' re concerned about,
obviously, is if there's changes in allowances for
tenperature excursions. It could actually reduce the
vol une of plasma for use in manufacture and add
conpliance challenges. So if we do change the freezing
tenperature, we may actually increase yield. But if the

pl asma was col |l ected--or in storage for an interim



freezing period of time, if it was out of conpliance, it
may not be used for further manufacture. So at that
poi nt the diagnostic manufacturers would be very happy
because they woul d be getting plasma very cheap.

Trade-offs. We think the resources spent on
changi ng the freezer and storage conditions would be
better utilized in today's econom c environment. W
tal ked about this earlier, that we're all getting
squeezed. We're all trying to best utilize our dollars
t hat we have avail able. And obviously we would like to
continue to make sure that those are all pushed towards
t hese four issues: obviously, infectious agent clearance
research, new product R&D, facility upgrades and buil d-
outs, which is fairly inmportant as well, and the enhanced
manuf acturi ng technol ogi es, what do we think that we
could actually get nore bang for our buck in these types
of --if we focus our attention on these issues.

I n conclusion, the changing tenperatures for
freezing and storage would increase costs. That's a
given. W' re not necessarily certain there's an
appreci abl e added value for the final products. And
obviously it would redirect resources that could be used
for advancenments and inprovenents in other areas. And,
finally, | guess a statenment that if it isn't broken,
don't fix it.

Any questions?
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[ Appl ause. ]

DR. HOLNESS: We'll take an afternoon break now.
We' Il cone back at--

DR. EPSTEIN: Les, could | nmake one comment?

DR. HOLNESS: Oh, I'msorry. Sorry, Jay.

DR. EPSTEIN. That's all right. Just because
t he question was raised, FDA's current thinking is that
in finalizing the proposed rule on product |abeling, that
we woul d not finalize the requirenment for |owering the
freezing tenmperature. W see that still as a matter of
open discussion. |It's partly why we're having the
wor kshop and, you know, review ng practices,
practicality, and the underlying science. So that's just
to allay anxiety.

| should nention that other aspects of the
proposed rule really were not at all controversial, and
we're hopeful that we'll be able to nove those forward.

DR. HOLNESS: Thanks, Jay.

Now we can go to coffee. Conme back at 20
m nutes to 4:00.

[ Recess. |

DR. HOLNESS: | hear, "Start tal king and they
will cone.”

We now have a presentation on current practices.
Qur next speaker is Peter Page. Dr. Page is a senior

medi cal officer at the Anerican Red Cross.
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DR. PAGE: Thank you very nuch for the
opportunity to speak. As was said, | will just talk
about our current practices related particularly to
pl asma.

The Anmerican Red Cross' bl ood donor recruitnment
and collection goals are developed with the intent of
nmeeting patients' needs for single-donor blood products--
red cells, plasma for transfusion, and platelets. And
t he whol e bl ood collection goal is essentially driven by
our attenpt to nmeet patients' red cell needs.

Qur plasmapheresis is very limted and is
focused on patients' needs for single unit conponent
transfusion, particularly to help make up for the chronic
shortage of Group AB plasm, the universal donor, and
al so to have plasma in | arger bags so that where massive
transfusi ons, exchange transfusions in liver transplant,
t he hospital has fewer bags to handle at a tine.

The number of red cell units needed by patients
far exceeds the nunber needed for single-donor plasma,
and I'Il show you those nunmbers in a mnute. So plasm
for fractionation for us is a byproduct. Utilizing this
byproduct for plasnma derivatives optim zes the
utilization of the voluntarily donated bl ood resource and
hel ps contain our prices for other blood conmponents,

primarily red cells.



An addition bullet to put on this slide for the
Red Cross is simlar to the Canadian situation. Qur
recovered plasm, we contract with fractionators to them
fractionating the various derivatives and then return
t hose derivatives to us for us to distribute to custoners
for patient use. So we |ikew se do not sell our
recovered plasma and | ose control of it.

VWhat are the options for plasma? The collection
method is listed in the first colum, and then whether it
can be used as a transfusable unit, recovered, or source
pl asma.

VWol e bl ood, the plasm can be either for
transfusion or recovered plasma for frac, but not source
by definition.

The plasmapheresis we do is not source plasm.
It's infrequent plasmapheresis. The donor does not
donate any nore often than every 28 days, neets the
requi renents for whol e bl ood donation, but does not neet
t he annual physical exam and quarterly protein nonitoring
of source plasm donors. W do that to neet AB needs and
for junbo units, and it is transfused. W do not--it
can't be used--have it intentioned for recovered plasm
and fractionation until it's outdated a year |ater, and
we don't follow that option. And we do not use it as

source, although that is perm ssible.
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We do a lot of plateletpheresis to help neet the
i ncreasi ng need of patients for platelets, and when we're
unable to get two platel et products per single pheresis
procedure, which we do about 50 percent of the tinme, we
try and get an extra unit of plasma off the sane
procedure, and that's called concurrent plasm, and we
use that for transfusion.

The bottom col um just shows you the nunber of
di fferent product codes that there are for transfusabl e,
recovered, and source plasma, which are |isted here.

This is the nunber of different plasma codes for plasnm
for transfusion. Many of them are divided for pediatric
use, which we also provide on the bottomhalf, but it's
basically FFP and 24-hour frozen plasm. There are two
codes for source plasma, and there's a nunber of
recovered plasma for various uses as well.

Now, the nunbers in this and follow ng tables
are rounded, and ignore the plasma that is discarded from
al | aut ol ogous whol e bl ood donations and the plasm
that's included with whole bl ood distributed as whol e
bl ood, and does not include cryo and cryo-reduced pl asna.
So those are sone of the reasons that the nunbers won't
add.

We coll ect about 6.3 mllion units of whole
bl ood, and 1.5 mllion of those end up as being single-

unit plasmas for transfusion, 4.1 mllion for recovered
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pl asma; and the difference is due to the exclusions |
menti oned at the begi nning.

We do 60, 000 pl asmapheresis (infrequent)
procedures per year, all for transfusable plasm. And of
t he 400, 000 pl atel et pheresis procedures we do, generating
about 600, 000 pl atel etpheresis products, the ones that
don't generate a second product, we try to get concurrent
pl asma, which we do for about 70,000 units per year

We col | ect whol e blood every day of the year,

i ncluding Christmas and all holidays, to neet patients'
needs, particularly platelets drives. O the whole blood
we col lect, 22 percent of it is collected at a fixed site
where we have control of the facility and the furniture
stays there every day. W have 277 fixed sites

t hroughout the U.S., the Red Cross does. The other 78
percent of the whole blood is collected at nmobile sites.
Mostly commonly we drive a truck to a school or a conpany
and offload the furniture and equi pnent, collect bl ood,
and then take the bl ood and the equi pment back honme. On
average, we go to 600 different sites every weekday. W
go to a snmaller nunmber every weekend day. In the year
before | ast, we went to 970 sites on one day. That was
our max for the year.

At these nobile sites, or actually at nost of
our sites, the average tinme that we're there collecting

bl ood is five hours. Then after we stop taking the | ast
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donor, we have to clean up, collect our equipnent, shut
down, and drive hone. So if you're looking at tinme to
freeze after collection, you' ve lost five hours in the
begi nni ng.

4.3 mllion of our whole blood collections are
avai l able for tinme-sensitive conponent manufacture, for
exanmpl e, FFP, cryo, platelet concentrate, which require
processing within 8 hours. But this requires us to go to
these nobile sites and distance fixed sites with a driver
and a truck or a car for an extra pickup before the five-
hour drive is conpleted to get it back in tine, adding to
our expense. We clearly do that nost for our nearby
nmobi | es and fixed sites.

2.2 mllion of our whole blood unit collected is
nmore than 120 mles away from our |ab or where our
freezer is. So you've got travel tinme there at |east,
plus the tinme of the nobile, making it inpossible for us
to separate and freeze all our blood within 8 hours, and
actually not all of it within 24 hours, as you'll see.

| say here that--1"Il show you | ater that we
have 48 | aboratory sites where we have freezers, and our
future plans going off a nunber of years are |looking to
consolidate into a smaller nunber of sites, those
| aboratories, but still freeze as nuch plasma as we can.
But it will make freezing fresh or freezing quickly nore

expensive and nore difficult.
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Group AB plasma is what drives our plasm
production needs. |It's the universal donor type for
pl asma recipients. It's used routinely in neonates.

Only 4 percent of the U S. general population is G oup
AB. And AB FFP is chronically in short supply. That's
why we focus our plasmapheresis recruitment on G oup ABs,
and 40 percent of themare G oup AB. And this is what
drives our plasmapheresis recruitnment, not an interest in
maki ng nore plasma for frac.

| tal ked about concurrent plasma units in some
of our platel etpheresis collections. Here again plasm
is a byproduct, not the reason for the intent, and we
have filed for that and we freeze it within six hours of
collection. | nmentioned the reasons we do that before.
| had left out that it may take a bit | onger for the
hospital to thaw it, but this is usually for massive
transfusi on where they can have that tinme before they're
done.

Now, the tine interval to freezing after
collection, the first two bullets are for transfusable
plasma. More than 1 mllion of our units get made into
FFP, and then there's also first-stage cryo that gets
frozen within 8 hours, and we store it at |ess than m nus
18 and a dating period of a year.

Al so for transfusion we have frozen plasm 24

hours. We have greater than 400,000 units that are



distributed for transfusion. It's frozen within 24 hours
and al so stored at m nus 18 and has a year dating.

We have done this in order to inprove the
avai lability of G oup AB plasma, which you'll see shortly
it has, and al so decreases our costs by not having to
have so many nobil e conponent pickup runs, and extra
drivers pick up blood before the Bl oodnobile is over.

We have just over 4 mllion units of recovered
pl asma, and the tinme interval to freezing after

collection is specified in the contracts that we have

with the fractionators. For 3.3 mllion units, it's |ess
than 24 hours, and for 800,000 units--well, we make it
within 24 hours for 3.3 mllion units, which is

acceptable for some products, and we can't in 800, 000
units which are frozen only 24 hours after. So it would
be a shame in ny mnd to |lose availability for patient
use of those 800,000 units for plasm derivatives. So

t he recovered plasma we store at either mnus 18 or ninus
20 or lower per the contract with the fractionator, and
there is no outdate, but the fractionators have
specifications operationally.

How qui ckly do we freeze? W have 135 bl ast
freezers--or whatever other termyou want to call thent |
don't know the distinction either--at 35 of our 40-sone
| aboratory sites. So we don't have them everywhere.

don't know the percentage of our plasma that is blast
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frozen. Two people in our organization, in separate
parts of it, off the top of their heads in the |ast few
days guessed maybe 50 percent. As we |ook to upgrade and
consol i date our manufacturing sites, we're looking to

i ncrease that percentage over a nunber of years.

The rationale for us using blast freezers is to
nmeet the time requirements of 6 or 8 or 24 hours after
coll ection, since nmuch of the blood is collected at the
begi nning of a nobile that runs five or six hours and
t hen could be an hour drive away. So it may arrive at
the center on the eve of the deadline to get the freezing
done, and we want to get it in the freezer and frozen as
qui ckly as we can.

O all the collection sites that we have, the
fixed sites, we have 142 of them wi thout blast freezers.
So the plasma by plasmapheresis, the concurrent plasmm,
is not available to be frozen i medi ately there, and we
do not have centrifuges for separating whol e bl ood at
those collection sites. So all that bl ood needs to cone
back to the center prior to it being frozen.

Qur estimates, which are recent and crude, are
that those freezers would cost at |east $35,000 for the
freezer itself, require a fair anmount of fl oor space.
Because of backup and peak volunmes, we'd need nore than
one or two per site. W' d need, as was pointed out nore

specifically and elegantly earlier, electrical
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infrastructure upgrades, and we have concern but no data
about the brittleness of having it nmuch col der.

For our storage, we have 900 freezers, of which
125 are wal k-ins, and they are at 48 different sites. W
set the alarmset points 5 or 10 degrees colder than the
upper limt of permtted storage range, and | was
interested to see 8 degrees in an earlier presentation.

At nost of our sites--not all, but npst of our sites
where we have freezers, we have staff on-site 24/7, so
they're there to immediately react, and we don't need to
wait for an alarm conpany to be notified and then find
us, which I think gives us a bit of a head start in
dealing with a drifting tenperature. And as was pointed
out earlier, the concern is door openings when you're
entering the freezer to put nore in or take nore out
frequently, and then the defrost cycles on top of that do
put us at risk for tenperature excursions, which we do
experience i nasmuch as many of our freezers are quite old
at this point.

So to maintain mnus 25, we have set the alarm
set point at less than m nus 30. As was nentioned, we'd
have to change all of our 900 freezers from one-stage to
t wo-stage, and details of that were presented better
earlier. Qur electrical capacity, as was stated by
anot her, would have to increase. W'd have to increase

our emergency generator capacity to handle this in case



our regular power went out. And we'd have to devel op
procedures, training, validation, et cetera.

| f the shipping requirenents were to be col der,
our shipping costs for a number of our units would double
i nasmuch as we'd put half as many units in the box
probably, in each box.

This slide should be titled "Transfusion
Plasma, " which I'm | ooking at two different ways. O the
pl asma for transfusion, 91.6 percent of it conmes from
whol e bl ood and 8.4 percent from plasnma, either pheresis
or concurrent fromplatelet. From whole blood, we get
5.6 percent of those 91 percent units as AB, which is
more than the 4 percent of the general population. Wen
a repeat donor is known to be AB, we make a particul ar
effort to make sure that plasnma gets to be an FFP for
transfusi on, not recovered.

When a first-time donor cones in and we don't
know their prior blood type yet, we're not as able to do
that pronptly but can do it later. So if it happened to
cone in and get frozen within 8 hours, we'll make every
effort to make it an FFP if it's AB.

And for pheresis, because we target our
pl asmapheresis on ABs, 23 percent of those 8.4 units are
AB. So AB needs and shortage are what drive us.

Looking at it a different way, of the plasm we

distribute for transfusion, 70 percent is FFP frozen



within 8 hours, and al nost 30 percent is frozen within 24
hours. A nunber of the medical advisory commttees and a
nunmber of our regions have accepted 24-hour plasm
clinically as equivalent to 8-hour FFP. Not all, but
many have based upon data of clotting factor assays.

This hel ps our costs a little bit and inproves their

avai lability of AB plasma for transfusion. There are

di fferent product codes. Sone hospitals can only accept
one product code for transfusable plasm, so sone regions
have gone entirely to 24-hour plasm, and sone have
stayed entirely with FFP. A few regions do a bit of

each.

This is a conplicated slide that | don't know
that | need to dwell on too nmuch. It just points out our
efforts in getting AB plasma for transfusion, and we do
better from pheresis than we do whol e bl ood. And that
poi nts out that we get 24-hour plasma fromtransfusion
from whol e bl ood and pl at el et pheresis but not from
pl asmapheresi s because we freeze that nore pronptly. But
it's amllion and a half units of plasm for
t ransfusi on.

Qops, that was supposed to have been del et ed.

| think as someone el se said, plasm derivatives
have proved effectiveness for hel ping many patients for
half a century, and the historic problens that there have

been have not been related to plasnma freezing or storage
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tenperature. And with that, 1'll end these remarks. |If
there's any questions, 'l try.

M5. SCOTT: For those 800,000 units of recovered
pl asma for which freezing occurred greater than 24 hours
after collection, do you have an average and a range of
freezing times for those?

DR. PAGE: No, | don't, but | think that nost of
them are over 8 hours and not by too nmuch. | think they
don't--the nmode is not 23.9 hours. When we needed to
freezer within 15 hours when we were naking sol vent
detergent plasm, we didn't have nuch difficulty in
nmeeting that 15-hour requirenment. Getting an exact
frequency histogramfor that |I think would take us a
while to do. But my general sense is it's closer to 8
than 24. And clotting factor concentrates are not made
fromthose.

MS. SCOTT: Thanks.

DR. PAGE: Thank you.

[ Appl ause. ]

DR. HOLNESS: Moving ahead with current
practices, we now have a presentation from Susan
W ki nson. She's the Associate Director and Associ ate
Prof essor at Hoxworth Medical Center in Cincinnati.

DR. W LKI NSON: Thank you very nmuch. Good

afternoon, everyone. It's a pleasure to be here. And I
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shoul d say that |I'm speaki ng on behalf of the Anerican
Associ ati on of Bl ood Banks this afternoon.

| will be addressing the AABB' s--not only their
pl asma standard-setting activities, but also their
standard-setting activities in general.

First, | think as many of you know, the Anmerican
Associ ation of Blood Banks is the professional society
for over 8,000 individuals and 1,800 institutional
menbers involved in blood banking, transfusion nedicine,
and cellul ar therapies. The AABB nenbership is
responsi ble for virtually all of the volunteer bl ood
coll ection and nmore than 80 percent of all the bl ood
transfused here in the United States.

Founded in 1947, AABB's highest priority has
been to maintain and enhance the safety and availability
of the nation's blood supply. And I mght add that the
cornerstone of this priority continues to be the
associ ation's standard-setting and its subsequent
accreditation activities.

Alittle bit about standard setting. Again, the
AABB published its first edition of standards for Bl ood
Banks and Transfusion Services, also referred to here as
the BB/ TS standards, in 1958 and began its accreditation
programin the sanme year. And, again, this was to assure
that menbers were in conpliance with the standards that

had been set.
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The BB/ TS standards are the ones that would
apply and do apply to recovered plasnma, although the
association is involved in a nunber of other standard-
setting activities as well.

The group that actually fornul ates the Bl ood
Bank/ Transfusi on Service standards is referred to as a
programunit, and this programunit is conprised of
vol unteer professionals who are |eaders in the fields of
bl ood banki ng and transfusi on nedici ne.

The AABB standards are scientifically based,
clinical practices. They obviously include cGwWs and
qual ity assurance principles, a thene that we've heard
here many tines today.

The AABB standards are revi ewed and updated on a
regul ar basis, and, again, updates are based on changi ng
practices and technol ogi es.

During the standard devel opnent, broad input is
sought and includes not only AABB nenbers, but it
i ncludes input from external agencies and the general
public. External representatives to the BB/ TS Program
Unit include the Anerican Red Cross, the Anerican Coll ege
of Obstetrics and Gynecol ogy, the Departnent of Defense,
the Coll ege of American Pathol ogists, the Food and Drug
Adm ni stration, and the State of California, who has
adopted the AABB standards as its state law relative to

bl ood banki ng.



Well, what is a standard? Well, first of all,
it's an inperative statenent that includes quality and
operational requirenents. |'Il come to this in the next
slide, but the AABB standards revolve around a quality
system and this enconpasses all the activities that we
set standards for. Standards are required goals.
They're not methods. And, again, as | said, they're
scientifically based and clinically sound. They are to
be unanbi guous. 1'mnot sure always our nenbers woul d
agree with us in terns of that statenent, but they are
i ntended to be unanbi guous requirenents that provide the
basis for the AABB' s accreditation program

Now, again, the accreditation progranm s goal is
to assure that the AABB institutional nenbers are in
conpliance with the standards.

Agai n, standards are m ninmal requirenments that
may be, in fact, exceeded in practice.

| mentioned our quality systemand how it is
centric to the standards that we set. This revolves
around what we call ten quality system essentials, and
t hese include organi zation, resources, equipnent,
supplier and custoner issues, process control, which
obvi ously includes many of the technical requirenents,
docunments and records, deviations and nonconformances,
assessnents, process inprovenment, and facilities and

safety. And, again, the plasnma requirenments really
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revol ve around each of these ten quality system
essenti al s.

Now, the AABB standards have specifically
addressed recovered plasma since the 21st edition of its
standards, and we're now ready to publish the 23rd
edition. | would chanpion, though, that while recovered
pl asma has not been specifically nmentioned in editions
prior to the 21st, those requirenents did apply to the
col l ection, manufacture, storage, and shipnment of
recovered plasma.

Based on the outconmes of this workshop, again,

t he proposed rule for the revision of |abeling and
storage requirenments for bl ood and bl ood conponents,

i ncludi ng source plasma, and other scientifically based,
clinically sound practices, additional requirenents for
recovered plasma can be generated through the

associ ation's process. And tonorrow | will reviewthe
AABB Task Force on Recovered Plasnma proposed requirenments
for a new product, and this would be, again, a product
for further manufacturing that we are called Plasm for
Manuf act ure.

|'"d like to end ny brief coments with you this
afternoon with some conparison of selected plasm
requi renments, and |I want to acknow edge Laura MDonal d of
BCA Anerica for putting together the followi ng two

charts. |'mnot going to bel abor these charts because
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we've really tal ked about, well, at |east the EU chart
previously. But | do want to make a comment, and that is
that it has two requirenments for not-1labile products--1Iet
me restate that. There is a requirenment for products
that are not |labile in nature and those that are produced
from whol e bl ood. And, again, | think as you'll hear
fromny other colleagues in the voluntary sector, nost of
the products that are manufactured fromrecovered plasm
are, in fact, those that are not |abile.

Agai n, we have an issue here with apheresis and
products from concurrent--the collection of concurrent
pl asma as we do apheresis. And | think this tenplate
that is | ooking at what the final product is, as opposed
to either intent or the method of manufacturing, is far
nore reasonabl e than what we currently have in place.

The final slide just captures the various AABB
requirenents, and | think as has been stated, the current
tenperatures for freezing and storage are m nus 18
degrees or lower. And you'll hear sone data |ater on
about what percentage of manufacturers, in fact, are at
m nus 18 and how those that are less than that actually
fall out.

| do want to end nmy coments with you this
afternoon just to re-enphasize what the AABB stated in

its October 2003 response to the proposed rule on



revisions to | abeling and storage requirenments for bl ood
and bl ood conponents.

First of all, I want to re-enphasize that we
believe that freezing and storage at m nus 18 degrees C.
for one year for |licensed FFP and cryoprecipitate for
transfusi on shoul d be maintained.

Secondly, we would support, though, additi onal
product storage requirenents of mnus 20 degrees, that
is, for products for further manufacturing, with a
corresponding shelf life of 24 to 36 nonths.

Thank you very nuch.

[ Appl ause. ]

DR. HOLNESS: Questions?

DR. VEINSTEIN: | just wanted to clarify. Did I
hear right that you would support this m nus 20 degrees
versus m nus 18 degrees? Maybe el aborate on that a
little bit.

DR. WLKINSON: In our witten response to the
docket based on the proposed rule, we tal ked about
supporting additional products that m ght be discussed at
a tenperature of mnus 20 degrees if the storage |length
m ght be extended to 24 to 36 nonths.

DR. VEEI NSTEIN: What do you see--what are the
i npedi nents of having everything at m nus 20 degrees?
You know, this is a little differentiation because there

isn't--you know, | would think there could be a problem
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here, again, inventory, and shipping and, you know, m nus
20 degrees seemto be a nice round nunmber. So what m ght
be the problens?

DR. WLKINSON: Well, I think Mke Fitzpatrick
will actually share sone of the problens, and | think a
| ot depends on whether you're | ooking at a hospital
transfusion service or whether you're |ooking at a bl ood
center. | think there are sone differences that | think
M ke will be sharing with you along those lines that | do
t hi nk, you know, make the distinction potentially
probl emati c.

Thank you.

DR. HOLNESS: CQur final speaker for this
afternoon before the panel discussion will be M ke
Fitzpatrick. He's the chief policy officer for Anerica's
Bl ood Centers.

DR. FI TZPATRI CK: Thank you. Good afternoon,
and | want to thank FDA for allowing us to be here. |
want to thank all the previous speakers for making ny
wor st ni ghtmare not be true, which is to be the | ast
speaker of the day running well over in time. But we're
actually on tinme, and | intend to keep us that way. 1'm
going to tal k about current practices in freezing and
storage as conducted by our nenber centers and al so by

hospi tals.
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ABC is a network of comrunity-based bl ood
centers. W collect about half the blood in the U S
The other half is collected by the Red Cross and sonme by
sone i ndependent centers. W have 76 nmenbers in 45
states, and we have the Hema Quebec as a nenber now. W
coll ect about 7.6 mllion donations and ship about 1
mllion liters of plasma for manufacture into
t her apeuti cs.

When the proposed rule canme out, we responded in
Cct ober of 2003, stating to FDA that the proposed rul e,
we felt, would have a negative inpact on many nmenbers and
ot her bl ood centers. This was going to be borne despite
an absence of known conplaints regarding the efficacy of
t hese products, which has been di scussed previously
today. As a result of our response and questions, we
surveyed our nenbers to find out specifically what the
current practices were.

We asked themto identify what plasma products
t hey produce and store, to describe the tinme franes,
equi pnment, and the tenperatures at which they freeze and
store the products, and for the first tinme, we asked them
to further send out a smaller survey to the hospitals
that they served, and we received responses from 168
hospitals that are included that you'll see |later.

We asked the hospitals what products they have

on hand and their storage tenperatures, and then we asked
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both facilities if they would need to nodify current
settings or purchase new freezers if the rule becomes
effective and to estimate the cost of those changes. And
| wanted to thank Jim Viane for his very well detailed

i nformati on about set points and engi neering and those
things that go into freezers that aren't addressed in the
survey but all go into the costs that are associated with
maki ng changes.

We received responses from52 centers, about 68
percent of the menbership, and that 68 percent is
responsi ble for collecting about 75 percent of the bl ood,
or 5.7 mllion units. W received specific responses
from 168 hospitals. Qur nenbers serve about 3,300
facilities. | just want to give you sonme perspective
t here.

If we | ook at bl ood products manufactured--and
this is fromour centers--you can see that nost of them
manuf acture fresh frozen plasma. PF is plasma frozen or
frozen plasma. That would be the 24-hour product that
the Red Cross referred to. Cryo and then recovered
plasma. "Other” would be probably autol ogous pl asng,
pl asma for fibrin glue, that sort of thing. So nobst of
the centers produce primarily recovered plasm and FFP.

When we | ook at the tinme placed in freezers
after collection, we |look at 13 percent at 12 hours or

| ess; 40 percent at 24 hours or less; and then a few at



72 hours; and sonme N A neaning that they provided us
ot her responses outside of those areas.

VWhen we | ook at their storage practices and we
| ook at the blood centers, |I've given you the percentage
and the nunber of respondents in parentheses there:

m nus 18, about half, 52 percent; m nus 25, the other
hal f. The nunmbers don't add up to 100 percent either
across or down because sone facilities do both, and they
have freezers that can maintain either tenperature. And
we see that about 40 percent of the centers are using

bl ast freezers at m nus 50.

The hospital s--and you'll see two
differentiations here, hospitals as reported by bl ood
centers. So we have 35 of our blood centers that
reported on what they believed their hospital practices
are, and then we have the hospitals replying directly,
the 168 hospitals. So you'll see a difference here in
the practices. Don't take that as a discrepancy but take
that as a fact that those sets of respondents probably
don't overlap, that we have received individual hospital
responses, 168 hospitals, and when we | ooked at 35 of our
centers serving well over two or three thousand
hospitals, responding with what they believe their
hospi tal s do.

So you can see our centers that responded, nost

of the hospitals had m nus-18-degree freezers; a few,
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mnus 25. In the direct survey we see a difference
t here, though, which is fairly significant. W see 22
percent at m nus 18; 68 percent or 113 of the hospitals
have m nus 25-capable freezers; and then a few at m nus
80; and others reporting, sone at m nus 60, sone at m nus
55, different tenperatures.

VWhen we asked them about the inpact of resetting
the alarnms--and just to expand a little bit on what M.
Vi ane tal ked about, keep in mnd that when you're setting
a freezer at mnus 20 or mnus 25 or mnus 18 and
everyone sets their alarm | ower because you want the
alarmto warn you so you can interdict and fix the
probl em bef ore you get out of control, the tenperatures
in a freezer cycle up and down. They cycle when you open
t he door; they cycle when you put warm product in to
freezer; they cycle when the conpressors go on and off.
So besides setting the freezer alarmat mnus 25, you're
trying to set it at a point where, as the tenperature
cycles up and down, you don't constantly get al arns.

VWhen the centers responded, 69 percent said that
the alarm would be to be reset by the manufacturer.
You'd have to call in the technician to have themreset
the alarm Twenty-seven percent said, no, they wouldn't
have to. A few weren't sure. Wen you | ooked at the
hospital s--and these are the direct hospital respondents,

t hose 168 hospital s--69 said that the manufacturer would
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have to; 48 percent said no; and 11 percent weren't sure.
The cost estinmates ranged from $500 to $1, 000--now this
is per facility, not per freezer--at each center and $200
to $5,000 at each hospital, with the average--oops, |'m
sorry. That's a typo there. That should be $500 to--I
believe it was about $19,000. But the average for the
centers was $16, 744 and for the hospitals was about

$1, 000 per hospital.

When we | ooked at purchasing new freezers, you
can see the respondents were split on their purchase of
new freezers: fromthe blood centers, 40 percent yes, 40
percent no, 20 percent sort of undecided; the hospitals,
only 19 percent said yes and 67 percent said no, and that
mat ches--if you renenber the storage tenperatures, about
68 percent said they were storing at m nus 25 al ready.
Cost was $2,000 to $280, 000 per facility, depending on
how many. The high there is New York Bl ood Center. And
for the hospitals, $3,000 to $30,000, with an average as
you can see, not an insurnountable cost but a cost
nonet hel ess.

We asked them about the inpact of the reduced
shelf life as the proposed rule did discuss a 3-nmonth
shelf life for fresh frozen plasm that was stored at
m nus 18, and a 1l-year shelf |life if it was stored bel ow
m nus 25. O the centers, 86 percent said they would

rather replace their refrigeration equi pnent than reduce



the shelf life to 3 nonths. That is not exactly an
unexpected answer, but it would be an expense. O the
hospitals, 75 percent said no, they wouldn't accept a 3-
nonth shelf life; 13 percent said yes; and 6 percent just
ski pped the question.

VWhen we | ook at the summary, we can see that we
have centers that are capable of mnus 18 to m nus 25,
and I'll address the m nus 20 question mark at the end,
if that's okay. Most respondents freeze recovered plasm
bet ween m nus 20 and m nus 24. They woul d have to have
the contractor change the settings. Cost estimates range
froma low of $500 to a high of $100,000. And for the
hospital, the cost would have to--about 40 percent would
have to replace the freezers. So there would be a fair
amount of work and cost involved in inplenenting the new
proposed rul e.

You can see that 68 percent store FFP in a
m nus- 25- capabl e freezer already in the 168 hospitals
that replied, and keep in mnd 168 is a very small subset
of 3,300. The cost estinmates were an average of $1, 000.
Si Xxty-seven percent woul dn't need new freezers, and then
the 41 that estimted the costs | ooked |ike about $8, 800
each.

So fromthe results of the survey, we proposed
that the practice as proposed in the proposed rule is not

really the current practice. |It's only 40 to 50 percent
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of the practices going on at the blood centers. W think
there needs to be a clear reason for changing the current
practices when you see that there is a difference in
what's going on. As discussed earlier, we still are
curious to know what's wong with the efficacy of the
current product. And how would the proposed changes

i nprove product safety and efficacy? Which our menbers
felt should be the main goal of such a change.

Before | end, just a couple coments from today.
FDA and the other international organizations are faced
with a good goal, which is harnonization. If we al
store products and treat products the sane way when we
ship themto the manufacturer, then the manufacturer can
treat themin the sanme way and hopefully have the
reliable end product at the end of the manufacturing
process. But the goal should ultimately be for the
patient and the safety and efficacy of the product that's
provided to the patient.

As Dr. Farrugia has said in his talk, the | ow
yield products and even the internedi ate-yield products,
there's very little difference between the Factor VIII
concentrate in the end products, depending on the source
material. And Barbara G antschnig nentioned the sane
thing fromZLB. Wth their products, with different

source materials, they don't see a difference in the



Factor VIII levels in the concentrates that they produce
fromthose products.

And as Dr. Farrugia also has said, nost of the
t hi ngs di scussed are doable, and that's woul d probably--
that's a true statenment. Most of these things are
doable. The reason for doing them should be apparent and
for the benefit of the patient.

| just brought to mnd that at the Health and
Human Services neeting | ast week there was a di scussion
about hepatitis B virus NAT testing, and the question
presented to the commttee was: |s there a perceived
public health benefit from doing hepatitis B virus NAT
testing and spending the noney to do that? O is there a
nmore wort hwhil e use of that noney? And the committee
responded that vaccination prograns woul d probably be a
nore worthwhile use than the few wi ndow cases of
hepatitis B that would be picked up by m ni-pool NAT
testing. And as we consider things |ike changing storage
tenperatures and replacing freezers and going to dual -
cascade systens that require a | ot nore mai ntenance and
are nmore troubl e-prone--and | have a great deal of
experience with those from 28 years with the frozen bl ood
programin the mlitary where we store frozen red cells
at m nus 80 degrees Centigrade--we need to consider the
best efforts that we put our resources to. And as was

di scussed earlier by the PPTA, perhaps we should | ook at
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better research into Factor VIII concentrate and what is
the inmpact of a change in the source material to the end
product. Is there an inhibitor formation that is being
prevented or formed by different storage tenperatures?
And as Dr. Di Mchele has said, maybe we should maintain
the ability to produce plasma Factor VIII in the best way
possi bl e for those areas of the world that can't afford
reconmbi nant Factor VIII. And our resources should
probably be geared to answer that whol e question as
opposed to the single question of should we change our
tenperature of storage and freezing. And for the m nus
20 question mark, the inpact of shifting frommnus 18 to
m nus 20 for nost freezers, except for the hospitals that
have very small chest freezers, is probably m nimal.
Wth the set points that are being used for alarns and
tenmperatures now, mnus 20 at nost facilities is probably
achi evabl e and doable. There would be sone hospital
sites that don't use large freezers that would probably
have nore trouble.

Thank you.

[ Appl ause. ]

DR. HOLNESS: Questions?

DR. FARRUG A: | just want to preface ny renarks
by saying that what |'m about to say is not neant as a
criticismor in any sense offensive. But | was very

intrigued by your figure that you're extracting 1 mllion
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liters of plasma for fractionation from7.6 mllion
donations. This is actually very nodest.

DR. FI TZPATRICK: That's true.

DR. FARRUG A: And | estimate that you are, in
fact, extracting at about two-thirds of the rate of the
Australian Red Cross Bl ood Service, just, you know, one
of nmy few bases for conparison. And this is in a
relatively, at the nonment, unregul ated environnent. So
to what do you attribute this |low efficiency rate?
Because | don't think it is the stringency of the
regul atory requirenents, and | just want to make the
poi nt, and maybe we can take this up in the discussion.

It seens to ne the organi zation doesn't really have a

pl asma culture, and it could well be the case that having
a bit nore seriousness and stringency in the requirenents
m ght stinulate a bit nore of a plasm culture.

DR. FI TZPATRI CK: Just to respond to that, |
woul dn't use that figure as an efficiency because those
are ABC nenbers who have decided to neet the contract
requi renents that we have negotiated with Octapharma. So
we have a specific contract with Octapharma that requires
a specific nunber of liters per year to neet that
contract. And we have other nmenbers who have a contract
t hrough BCA Hene Anerica, which are not accounted for in
that figure. So that's--

[ | naudi bl e comrent . ]



DR. FITZPATRICK: For the mllion? Sure? Okay.

And we have sone nenbers that have i ndependent contract
with plasma for manufacture. So that's not a total
efficiency.

The ot her response | would have to that is, as
far as I know, we have been able to neet the need of any
supplier that has come to us and requested plasma. So we
are nmeeting the supply denmands that are being placed upon
us. |If the demand was increased, | think we would be
able to neet that demand.

DR. ViEEI NSTEI'N:  Anot her question about the very
ni ce cost analysis that you' ve provided here. | guess
one of the issues that has been brought up is this idea
of labile products and non-1abile products and freezing
under different conditions of mnus 30 for a quick--well,
relatively quick freeze, and then storing at m nus 20
versus mnus 20 freeze and storage for the non-labile
products. How would that--and you have certain, you
know, contracts to make products, the labile products and
the non-labile products, and a certain proportion of
material is segregated for each of those uses, intended
or final product uses. Wat would be the cost inpact of
havi ng the bl ood coll ectors who are maki ng products with
the intent of making |abile products have a m nus- 30-

degree freezer to freeze their plasma initially and then
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to store it at m nus 20 versus perhaps the | arger market,
whi ch woul d be the m nus-20-degree market?

So we are not tal king about storage at m nus 30,
right? W are tal king just about this idea of freezing--

DR. FI TZGERALD: A rapid freeze nmethod of sone
sort, whether it's a blast freezer or a walk-in or
what ever .

DR. WVEI NSTEIN: Has that analysis been done, |
guess i s what--

DR. FI TZGERALD: As you can see by the data,
there are sites that have blast freezers. Those that
don't would have to purchase one at a price of anywhere
from $35, 000 to $50,000 apiece. And then if that were a
requi renent, as Dr. Page has said, once you nmake that
conm tnment, you have to buy a back-up. So you have twi ce
the cost and the mmi ntenance involved with that. So
there's a significant cost to that if you're going to
freeze at a nore rapid rate and then store at the | ower--
at the higher tenperature.

You know, one thing, if we nove forward--and as
Dr. Epstein has said, it sounds |like FDA wants to | ook at
the tenperature issue in nore depth before the rule cones
out. But there's a group of cryobiologists in the
Soci ety of Cryobiology that | worked with rather
extensively when | did my doctoral dissertation, and

t hose fol ks have a ot of information on freezing rate
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and protein denaturation and stabilization at different
t emrper at ur es.

If the goal is a product that provides a stable
protein versus a fresh frozen plasma product for
transfusion, those are two different goals. W neet the
requi renments of Octapharma and ZLB with specific
contracts. Those sites that need to freeze an 8-hour-or-
| ess product at m nus 30 have made the commtnent to
purchase the equi pnent and neet those specifications in
that contract to provide the manufacturer the raw product
t hey need to produce the protein they want to transfuse.
So if we're going to regulate all products for a
requi renment of a single protein to get the best protein
possible, I think that is a debate that we need to--as
we're doing these two days--discuss. |If we're talking
about freezing products that can then be converted and
used by the manufacturer in the manufacturing process,
then | think it's--we need to make sure that we freeze
FFP and have it prepared and stored in a way that it
neets the requirenents of the patient that requires FFP

VWhen we sell it to the manufacturer, it's our
responsibility to tell the manufacturer how it was
frozen, how it was stored, so that they put it into the
ri ght manufacturing stream for the product they're

produci ng. Those are different questions.



DR. GRI FFI N: H, M ke. Gary Giffin fromM D
Ander son Cancer Center. | have a couple comments and
then a questi on.

First of all, it would concern nme--and we have
about 18 freezers. Unfortunately, we have braggi ng
rights to--we're probably the | argest transfusing
hospital. W transfused about 180,000 | ast year. About
10 percent of that was fresh frozen plasm or
cryoprecipitate. And so if we had to track products that
we nove in and out, the difference between m nus 18 and
m nus 20, it would probably be inpossible. | don't see
how we woul d be able to do that from a transfusion
service perspective. So | would vote to go ahead and
make it 20 and nmake it easy for us.

And the question--and maybe Dr. Page could al so
comment on this--is: M perception is that as you
preposition FFP oftentines in transfusion services and
then you rotate that inventory out, at |east that's what
| woul d expect of ny suppliers, the blast freezer, we
have one, and | think we collect about 30,000 units, and
that wouldn't be a major inpact on transfusion service.
Expiration date woul d devastate us. Probably nore than
anything just the workload of continuously noving that
inventory over would be a drastic inpact on transfusion

servi ces.
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DR. PAGE: In followup to Gary's coment about
rotating FFP inventory, during the West Nile experience a
coupl e years ago, we |ooked at the average age of FFP
when transfused and when in our hospitals and when
shi pped. And we found that nost of it had been used by
three nonths. Now, it's nice to have the whole year for
sure, but ny sense is that many of our hospitals don't
have freezer space to store many FFPs, so they keep a
m ni mal inventory and just have a supplenent. | don't
beli eve that we take FFP back as the return.

MS. CARR- GREER: If I could clarify, AABB, in
comments to the proposed rule, as Susan was sayi ng, we
don't see a need to nove away fromthe current
requi rements of mnus 18. Into the docunent we did see
where if a nmove was felt to be the direction we were
goi ng, that based on some literature cited in the
proposed rule, and based on what we believe nenbers could
do, mnus 20 with a payback of the 24 to 36 nonths was
doabl e and woul d have sone payback to offset making that
nove. But we were not advocating two different
tenperatures. That was the main thing, Gary.

DR. HOLNESS: Okay. Next we'll have a panel
di scussi on noderated by Dr. Mark Weinstein. Mark is the
Associ ate Deputy Director of the Ofice of Blood at CBER
You can conme up and take these respective chairs, if

you' d like to.
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DR. VEINSTEIN. W' re going to have a di al ogue
anongst the panel nenbers, the speakers, and | hope a
good participation with the audience. |If we can get the
gquestions of major interest, there we go.

We' Il discuss the first question here: What
condi tions of plasma collection, processing, shipping,
and storage are necessary to ensure safety and efficacy
of plasma derivatives? Should the sanme standards apply
to all plasma i ndependent of the end products? You can
just leave it up there.

DR. BIANCO. Celso here. Let nme try to say that
t hose conditions that should be part of regul ations
shoul d be cGvwP and donor qualification.

DR. FARRUG A: Well, you know, | agree. But the
distinct inpression |'mgetting as a result of what |'ve
heard today is that that's not exactly preval ent on the
ground, because |'ve heard a whole raft of conditions and
di fferent shapes and sizes. And it seens to ne that
there's even a | evel of uncertainty, as |'ve heard
resonate fromsonme of the presentations fromthe
i ndustry, as to what they actually do.

| heard at | east one speaker say our people
think that, you know, half of our centers are collecting
at about this tenperature and so on. And this fills ne
with fear as a regul ator because it is a GW issue. How

cone they don't know? That's the first point.
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The second point is, yes, | agree that it should
be GW and it should be a fairly uniformsituation. And
| think it is linked to the question of quality because |
think there's two aspects to this quality issue. And I
think it is true that we have to keep in mnd that these
are--that this is a raw material destined to be
manuf actured into final product. But there is a question
of quality related to the material itself. And | think
it comes back to that issue which I brought up, that you
have to have sonething which is capable of delivering a
uni form consistent product. And I think that this vast
range of tenperatures proposed is very unlikely to do so.

| find nyself nystified about peopl e quibbling
whet her it should be m nus 18 or m nus 20, for exanple,
but | do think that in relation to the vacuum of
scientific know edge--and, you know, it's up to the
i ndustry to generate the data. And | see that in the
past 20 years there has been a lot of relaxation on this.
There hasn't been nuch data generated.

But in relation to the vast vacuum of scientific
knowl edge, | don't think it's a bad idea to peg things to
a protein which is exquisitely sensitive to those things
whi ch happen in plasma which would |l ead to proteol ytic
degradation, and that is Factor VIII. So apart fromthe
i ssue of whether Factor VIII is going to be inportant or

not--and | | ook to Donna Di M chele to nake sone
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addi ti onal comments because | think she should be worried
about the |low status which Factor VIII has been given,
particularly by the PPTA. | think there's the question
that Factor VIII should be considered as a very good
surrogate marker for quality in want of data indicating
ot herw se.

DR. VEEI NSTEIN: Maybe Donna would reply, and
t hen, Celso, you can--

DR. Di M CHELE: Yes, thank you, Albert, and I
woul d agree. We've certainly heard several people from
i ndustry basically say that the production of plasm-
derived Factor VIII is certainly not a priority for the
i ndustry anynore, and that is concerning. | nmean, based
on the data and certainly the concerns of nmultiple
organi zations that | presented, and basically the views
that | presented this norning.

To take the issue of quality, | nean, there's
sonething | haven't heard today. W' ve talked a |ot
about process. W've tal ked a | ot about current
practices. One nmeasure of quality was the amount of
Factor VIII1 per nL in products, and there certainly is a
standard that's been set. And one of the things I
haven't heard--or maybe | did and | didn't get it, but
maybe sonebody could rem nd nme--fromthe fractionators
is, What is the average anmount of Factor VIII per nL in

your starting material for concentrate that you're
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getting with the current, you know, collection and
processi ng and shipping criteria? And how nmuch does that
vary? And at what point does |ow yield become a cost-
ineffective neasure and would really de-notivate you from
bei ng able to gear up production should, you know, the
need materialize based on, you know, us being able to get
devel opi ng countries to begin to buy this clotting
factor?

DR. BIANCO. | want to try to address a few
poi nts from each point of view, first the challenge from
Al bert. | think cGW neans that it's well done, not that
it's all the same. And if manufacturers--and | hope that
t he manufacturers will manifest thensel ves--have
val i dated procedures using the materials that they get,
with the quantities that they get, that at the end
produce the products that they claim | think, that they
did the job and the internal things that they do to
i nprove that, that's very good. If there is sonething
that they want us to do, the collectors, to inprove that,
it's true. But even you showed in your slides that a | ot
of differences in the starting material did not end up as
differences in the end product.

The second thing that | think is very inportant
is the point that you raised, but also Donna raised, is:
How does that affect the quality of the final product?

Yes, you have a marker, let's say, you have a cannery in
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the mnd that is Factor VIII, and so--but does it nmean
that if Factor VIII is dead that the rest of the proteins
are dead and that the product is not good anynore?

The second thing is that nost of the plasma is
not used for the production of Factor VIII. Yes, there
is this desire to supply to the Third Wrld, but the
Third World doesn't buy it. It's all sitting on the
shel ves of the manufacturers.

And the last thing is--1 don't see Dr. Rock, but
she said that it's not degradation. |It's a change in
shape of the factor.

DR. FARRUG A: She said it was degradati on.

DR. BI ANCO. Proteolytic degradation?

DR. FARRUGI A: A form of denaturation.

DR. BIANCO A form of denaturation. So that
doesn't nean that it's a very sensitive protein to
denaturation, but there is no reason to think that the
ot her proteins that survive wouldn't be in very good
shape. And this will be decided by analyzing those
proteins, not by just a surrogate marker.

DR. WEI NSTEIN:  Mary?

MS. GUSTAFSON: | guess | had wanted to talk
before Celso and | would have said many of the things
that Celso did, and that is that once again the
fractionators validate the processes and feel that they

are getting good quality product and that you can't take



one aspect or one variable and look at it in isolation,
that it's the totality of the manufacturing process
that's inportant.

DR. DODT: |If we would have a solid scientific
basis, it would be easy to conme to a conclusion here and
al ready today perhaps. But | think that is the problem
And for the non-labile products and for the labile
products, a storage of nonths, 20, is, | feel, an
accepted basis for harnoni zati on of storage tenperatures.
But the questions which were not addressed today is the
di fference between the m nus 30 freezing and the m nus 20
freezing. And we have fixed it to m nus 30, and our
intention was the preservation of proteins which are
labile in plasma. And industry today tal ked about vyield.
Yield is their measure of integrity or whatever, but they
didn't show that byproducts, degradation products, other
products from plasma are not changed in the products when
t hey are manufactured from plasma, either frozen at ninus
30 or at mnus 20. And I'm m ssing these data, and as
soon as such data woul d be avail able, there wouldn't be
any reason not to change the freezing tenperature in the
Eur opean Monograph, for exanple. But we asked you and we
are still mssing the data, and as | told you this
nmor ni ng, we have set the tenperature at m nus 30 for
freezing for the reason of the preservation of the |abile

conponents, and it is up to you to give us validation
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data which show that you have the same quality of
products when you freeze it at m nus 20.

DR. FARRUG A: Look, | really think one of the
t hings we need to perhaps conme out with today or in this
event or as a result of this process is this question of
anmbi guity of |anguage. To nme, this statenent of you
freeze at m nus 20 or you freeze at m nus 30 doesn't nake
any sense. | don't understand what it nmeans. You can
freeze a block of plasma to m nus 20 faster than you
would if you place it in a mnus 30 freezer--if you place
it in a mnus 20 freezer versus a mnus 30 freezer,
dependi ng on the capacity of that freezer, how big it is,
in other words. Okay? And all | tried to show was that
in relation anyway to Factor VIll--and | said the
statenment is contentious that everything hinges around
Factor VII1, but nothing |I've seen has convinced ne
otherwi se--that in relation to Factor VIII, the inportant
thing is how fast it's done. And you can't rnuch really
nore scientific than that, unfortunately. Not the
tenperature at which it's done but how fast it's done,
and | arbitrarily said let's consider mnus 30 and the
rate at which it reaches m nus 30.

Because, you know, to say sonething is frozen at
m nus 20 and sonething is frozen at m nus 30 doesn't make
any sense in terns of what is actually done on the

ground. It doesn't nmke any sense.
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DR. VEI NSTEIN: So, Albert, just to clarify
that, mnus--it's frozen to mnus 30 within 90 m nutes--

DR. FARRUG A: The freezing rate--the rate at
which it is--

DR. VEI NSTEIN: But what is kind of the rate
t hat you woul d- -

DR. FARRUG A: | arbitrarily took m nus 30
because there's a reasonable consensus in the literature
that minus 30 is, A desirable, B, achievable, and the
rate of one hour going to that tenperature as being
sonet hi ng which you can fix. Oherwse, if all you say
is freezer at mnus 20 and freeze at m nus 30, you can
achieve that situation in a vast variety of ways, which
woul d all be different. And | showed that graph show ng,
you know, basically simlar tenperature--simlar nedia
and simlar tenperature environnent in terns of different
media and the different ways in which those environnents
deal with the chall enge.

DR. W LKINSON: Al bert, can | just ask a quick
guestion? Are you referring to all products for further
manuf acturi ng, or when you say mnus 30, are you just
t hi nki ng about those that result in labile products? O
you really don't care, you just take the Factor VIII
perspective and that's all said and done?

DR. FARRUG A: Well, | think one can have a

di scussion on that, and that's recogni zed in sone
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standards |i ke the European Pharmacopoei a Monograph. But
| think I'ife would be nmuch sinpler if we just had one
tenperature, one rate of achieving it, and a consensus on
how to store it afterwards after it is achieved.

DR. BI ANCO.  Sinpler for whonf

DR. FARRUG A: Sinpler for everybody. | nean,

the impression I'mgetting fromyou folks is--and, you

know, | have to be careful. |'ma guest here. You know,
I"'ma foreigner. |1'mone of the coalition of the
willing, mnd you, so you need to take care of ne. And

we've just signed a free trade agreenent between the
countries, so, you know, we're your friends here. But it
seens to ne that you have an enornous heterogeneity in
the industry, and you have to understand that we
regul ators do not |ike heterogeneity. W gravitate to
uniformty. And you have to be a bit synpathetic to that
stance, and | think that it is not a desirable situation
to have this, what | perceive to be a very conpl ex
i ndustry framework in ternms of this issue. | think the
sooner you start approaching a nmore uniform situation,
the better for all concerned.

Thank God | don't have to regulate you

[ Laught er. ]

DR. WEI NSTEI'N:  Tonf?

DR. WALKER: Picking up on that, however, being

an organi zation that is doing a rapid freeze for at | east
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sone of our products, but then storing at m nus 20,
gquestions: Wiy woul d you take the tenperature down bel ow
your intended storage tenperature? Wiy would you apply
it to a product that you can't--when you can't get the
pl asma back within 24 hours in order to freeze it? Wy
woul d you apply a rapid freeze to cryosupernatant plasm?

The amount of plasma you're going to freeze
determ nes the capacity you need. The capacity you need
determ nes your cost. And here we have an issue which is
cost versus the benefit of making nore Factor VIII
available. So it's a balancing act that we're trying to
pul | off here.

DR. VEINSTEIN: Do we have coments fromthe
audi ence?

MS. GLANTSCHNIG | still would Iike to answer
your question on Factor VIII availability. W are a

conpany that does not have yet reconbi nant Factor VIII,

so one of our focuses is still on the plasm-derived
Factor VIIlI. So we are interested in harvesting good
qual ity and good yield of Factor VIII fromall of our

production pools. And | can say that with the current

pl asma sources and the supply and the qualities we have
with our defined specifications, we get nore than
sufficient cryo and Factor VIII for the current needs in

our markets and also to supply additional markets.



The problemis exactly what was addressed by Dr.
Bi anco before, that the need to purchase these products
or the capacity to purchase themis at this tine a little
bit of a problem for many countries. And that's why we
have a lot of internediate sitting on the shelf, and it
just waits there to get out. So I don't think we have a
problemreally with availability with the current
practices that | described for our products.

DR. Di M CHELE: Do you have the kind of data
with respect to--the data that Albert Farrugia actually
presented earlier about the fact that in the ol dest of
concentrates, the starting material didn't seemto nmake a
difference in terms of the final material, but said that,
you know, this data was very old and didn't apply to any
of the concentrates. Do you have data--or data with
respect to the concentrates that you supply that suggest
that the same is true? And | guess the question that |I'm
trying to understand is that when you have | ow yiel d--and
there's sonme, you know -1 nean, basically your
requi renents now are freezing | ess than 24 hours. Some
of it is up to 8 hours, sone of it 24 hours. The
question is: If you' re getting a |ower yield, how nmuch
cost does that add to the manufacturing process? How
much does that make you unable to offer clotting factor
at a price where it could nove maybe in certain markets

where it can't nove now? And at what percentage of
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Factor VIII yield--let's say, you know, instead of
getting 0.7, you get 0.4--do you start to worry about the
quality of Factor VIII when you' ve had that nuch of a

| oss of protein?

| guess these are all of the questions that, you

know, as a treater would still be--and soneone who's
interested in the global market, would still remain
unanswered after all of the industry presentations. |'m

wondering if you have any information on that.

MS. GLANTSCHNI G Yes, okay. Well, the
experience we have with an 8-hour flash-frozen, m nus 30-
frozen FFP 8 hours, and the 24-hour plasma, frozen under
the sanme conditions but not before 24 hours, is that we
| ose approximately in our production process--again, with
t he defined suppliers we have--1 would say roughly maybe
8 to 10 percent. However, this is conpensated for a
| ower cost of the starting material. So you bal ance, of
course, your plasma econom cs, and you say for this
material, this quality, | get this yield, and this is
what we pay for it. And in our opinion or experience, it
is so that the 24-hour plasm, the decisive nonent for
losing this Factor VIII is not the freezing in this case,
but it is the time of storage. And for a big part of the
whol e bl ood collection that is collected in nobiles, it
is a logistical challenge to bring back all the

collections within 8 hours and freeze themwithin 8
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hours. So that's why this has been an accepted practice,
and it works well if you conpensate it by how you--well
what you pay for your raw materials.

DR. VEI NSTEIN: A quick question about the
tenperature, about keeping plasma before its frozen at 22
degrees, or sonething like that. How do you handl e that?
VWhat is the current practice? And does it nake a
di fference?

M5. GLANTSCHNIG It does nmamke a difference
The Factor VIII yields, if you only talk about that, in
24- hour plasma can be mai ntained at a higher level if you
store it at a 22-degree environnment before you separate
and freezer it versus refrigerate it. W still do allow
both practices, and, again, it's a matter of conpensation
for the raw material. But the 22 environnent is better
suited to preserve the Factor VIII, in our opinion.

DR. VEINSTEIN: Do you produce any of the
products for very rare diseases, you know, |ike
fibrinogen deficiency or Factor Xl 1| deficiency or VII,
or whatever? And are your conditions affected--do they
affect those products?

MS. GLANTSCHNI G We do not produce any of these
specialty or rare-di sease products. Where we see a
difference also is in the coagul ation factor conpl ex
products that we nake, which we produce at this tinme from

source plasma only and not fromrecovered plasnma. But |



don't have all the specifics behind this right in nmy
head, and this question has to be addressed to our
experts, really. So |I basically know about the Factor
VI11 and i mmunogl obul i n side.

MR. ALBRECHT: Just about these different
condi tions we heard, you know, that they are concerning
you. As | assune all the different freezing, storage,
transport conditions you hear, you use themfor |icensed
products. Most of these |licensed products are regul ated
by the toughest regulators, FDA, also TJA(?) for sone
products. So if | hear this, ny nessage is obviously
tenperature does not matter. | nean, that's how | read
t hese things, this variety. It does not concern ne. For
me that's al so evidence that it does not really matter

DR. FARRUG A: | don't understand you. Anything
we regul ate anyway i s conformance to the requirenments of
t he European Pharmacopoeia, including the Plasma for
Fracti onati on Monograph, and those are well defined and
specified and understood by us.

My comments were in relation to what | see as
the current regulatory vacuum i nvol ving recovered pl asm,
and the sense | get that the recovered plasma sector in
this country, currently unregul ated except through this
eccentric arrangenent of short supply agreenents, w shes
to be regulated but wi shes to retain in that regul atory

framework the ability to maintain its current sonewhat
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het er ogeneous situation. And you can't have it both ways
with this, Celso, you know, we will protect you, but you
have to do what we say.

[ Laught er.]

MR. ALBRECHT: | think we don't have a problem
about the EU--about the current EU regulations, but I'ma
little bit skeptical if you would have | ower tenperature
or this blast freezing requirenent. |'m concerned about
this.

DR. FARRUGI A: Well, but, again, it cones to
definition, because | share the confusion about all this
term nology. | don't know what bl ast freezing neans. |
do know what freezers we have in our blood service in
Australia which managed to achi eve the paraneter
suggest, which is minus 30 in hour. In fact, | can tell
you that from ny experience--and | showed this data--it's
achi evable in half an hour in a special piece of
equi prent, in fact, in which the actual refrigerant
m xture is not very nuch bel ow that tenperature.

So |l think it's a question of defining. [|'m
certainly not of the view that everybody shoul d have
m nus 55 freezers which cost (7?) and so on. | don't
think, incidentally, that that is uniformy the case.

MR. ALBRECHT: Still, | mean, when | hear al

t hese things, now | should go home and | shoul d be
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worried about rel easing products because, obviously,
sonet hing is wong.

DR. FARRUG A: | think you should always be
worried about rel easing products.

[ Laught er. ]

DR. FARRUG A: It's a very responsible thing to
do, releasing products.

MR. BULT: | have a fundanental question to
Al bert. You nentioned the confusion with the different
t enperatures, and you used as an exanple the m nus
30/ m nus 20, the inpact on yield, and that was for you
the clarification why you would like to go to the one-
size-fits-all concept. | don't think this is the right
approach. Why? Because as we've heard in a clear
expl anation from Barbara G antschnig, we're here talking
about business nodels. Yield is not a regulatory issue.
Yield is a conponent of a business nodel.

Is it the role of the regulator to get involved
i n business nodel s?

DR. FARRUG A: Certainly not.

DR. DODT: But as |I told you, we heard only
about yield, and we didn't get an answer to our question
or the question which cane up this afternoon by Mark. He
asked whether there is a change in the quality of the
product and that could nean in the byproducts and the

degradati on products and so on. And we didn't have an



answer up to now--or we don't have an answer up to now.
It's not the business nodel we are tal king about and
yields. It's the quality.

DR. VEI NSTEIN: M ke?

DR. FI TZPATRICK: M ke Fitzpatrick. Just for
Dr. Farrugia, it is a heterogeneous industry. And as far
as efficiency, if we look at our mllion liters, that
represents four to five mllion donations depending on
how much pl asma you harvest from each whol e bl ood unit.
So | think the efficiency of both us and the Red Cross is
about the sanme to neet the demand.

VWhat | would not want to see is the regulators
i npose a--1 would love to see harnmony. | think there's
nothing wong with trying to get us all to the AABB
standards or sonmething we all try to conply with.
Changes in standards for good reasons are done, and we
should all try and do things in a nore refined way and a
better way and a nore uniform way.

But if you inpose a regulation that says
reaching mnus 30 in 90 m nutes, what do you do with the
products that are at 92 m nutes and 93 m nutes and 94
m nutes? And are you going to regulate us into a
shortage situation by inposing too stringent a
regul ati on?

So if you're going to regulate the tinme to

freezing and rate of freezing, which are froma
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cryobi ol ogy standpoint extrenmely inportant things,

whet her you're preserving cells or proteins, whatever
you're doing in nature, rate of freezing is very
inportant. Defining the rate is inportant. But making
the rate too restrictive in a fairly robust system -and
pl asma proteins are fairly robust, because what cane out
to nme in your data was the fact that you saw huge inpacts
on fibrinogen |evels, depending on how the source
material was treated, very little inpact on Factor VIII.
That tells me that while it's a labile protein, it's
pretty robust.

DR. FARRUG A: Well, that in our particular
environment which | tried to describe, which is what
happens when you get tenperature fluctuations. It was
just one aspect of that.

| think in relation to how tight the
requi renents are nmade, that can be discussed, and that
di scussion, if a consensus is reached, can be reflected
in the actual requirenents. | don't think there should
be much bl oodshed or angst generated as to, you know, if
sonet hing were--1 nean, limts need to be established,
rules need to be set down, and then agreenent adhered to.
| mean, that's how all of bl ood banking regulation is
established. This is one area where there's a bit of a
vacuum but there are sonme substantial requirenments in

relation to, for exanple, the storage tenperatures and
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times for platelets and red cells and so on. And we

still manage to generate products.
So | just make the point, | think--1 do not say
that Factor VIII is the be-all and end-all. Al | say is

that if you want to have an indicator of sonething which
definitely deteriorates under certain conditions, Factor
VIl is a good candidate. | still haven't seen any data
whi ch indicates--and | agree with this--that other
proteins are affected. | do think, though, that there is
an argunent to be had about the question of a quality
product, definition of certain paraneters leading to a
qual ity product. And for want of anything else, | would
suggest that Factor VIII neasurenent related to that is a
better situation than the current heterogeneous confused
environment that | see.

DR. WEI NSTEI'N: Jay?

DR. EPSTEIN: Thank you. Just a few comments to
try to kind of stratify issues. |'ve stated and ot her
peopl e have stated that yield per se is not a regulatory
issue, and | stand by that. But we are concerned about
Factor VIII for the reasons that Dr. Farrugi a
articulated, which is that it may, in fact, be a marker
of quality for other things we cannot test or have not
tested for. And, you know, we did see sone data that
storage or at least time prior to freezing can relate to

clotting factor activation, that there is evidence of
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degradati on. There were data presented that the tine to
freezing did correlate in a systematic way with the rate
of failure of the 0.7 11U per nL standard or the 70-
percent recovery standard, whichever.

So, you know, we do know that sonething goes on
with the proteins. W're not exactly sure how nuch it
matters, and we have this big uncertainty how nmuch it may
relate to certain adverse reactions to the products that
do concern us, such as the devel opnment of inhibitors and
allergic reactions, to cite the two nost prom nent
concer ns.

So | think that the first point is that the
conditions of freezing as they may relate to preserving
Factor VIII is a surrogate for a quality factor.

Now, a parenthetical coment. Wiy m nus 307
It's never made a | ot of sense to ne why you shoul d
freeze to mnus 30 if you store at mnus 20. | think
that's a little bit why we were thinking about storage at
m nus 30. But | think that perhaps another expl anation
had to do with sort of |oose thinking that if you sinply
put it in a colder freezer, it will freezer faster, and
that is true. In other words, the rate of, you know,
heat | oss does depend on the tenperature difference of
t he two objects.

So, you know, | think that what really went on

there was that it was a surrogate for a nore accurate



249

scientific nmetric, which is rate of freezing, but that
doesn't nean that it played no role. In other words,
putting it into colder freezers did ensure faster
freezing. It's just that we didn't quantitate by how
much because the correct paranmeter was not specified, you
know, nor were the systens eval uat ed.

Now, | want to just shift gears for a nonment and
tal k about storage tenperature and dating period. O
course, it has been said before we have no dating period
for recovered plasma. One of the issues that concerns
the FDA is that if we bring it under a regul atory
framewor k where there are standards in the CFR, should it
not have a dating period? Wat should that be?

Shoul dn't that be science-based?

Well, | think that what we encounter is that we
don't have a good dat abase on the storage tenperature in
relation to the dating. What we've heard said, on the
one hand, is, well, it doesn't matter because nostly we
don't keep the products that long. You know, they're in
a pipeline and, you know, it's a shorter tinme, that
peopl e have generally been happy with being able to store
out to two to three years. In some settings, you know,
it facilitates inventory managenent and, you know, the
West Nile exanple. O course, we don't have that right

now. We have one-year dating.
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But the point that | would like to make is that
t here was thinking, perhaps incorrect, about the eutectic
point, and that is the thinking that drove all the
concern, because the idea was that you didn't want
excur si ons above the eutectic point because the theory
was that you then have crystals slicing up proteins and
it makes proteins bad. And so all of the debate about
how cold to keep it and how long to date it had to do
with the risk of excursions.

| think that, on the one hand, we've heard data
that, well, there is no eutectic point, it's really a
conti nuum stop worrying about this magic mnus 23. And,
on the other hand, we've heard some data that mnus 20 is
adequate for long-term storage, at |east in the Bayer
experinments they got out, if nenmory serves nme, to 3
years. But | doubt that anybody has ever done the 10-
year study, or at least if soneone has done it, we
haven't heard about it. And | see that as problenmatic
because the current dating period for source plasma is 10
years. And are we prepared to give 10-year dating to
recovered plasma? And do we think the 10-year data is
sound even for source plasma? And, again, that's part of
the thinking. And if you | ook at sone of the practices,
you m ght have noted that there are centers that specify

m nus 65 for extended storage.
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So | think that the storage question has two
di mensions. It has to do with whether there's an ideal
tenperature, and it has to do with what do we really know
about the storage period. And maybe we can di spense with
the issue of store colder if we just don't store | onger.

| have one coment on anot her domain. Since |
see you pausing to think, I'lIl give you a chance, which
is that it's presuned that if we were to require product
| abel ing according to the freezing condition--in other
words, tinme to freezing, tenperature of freezing--that,
therefore, we would be precluding use of certain products
for certain use in fractionation, that's not necessarily
the case. In other words, we could still leave it open
to the fractionators what plasma they wi sh to procure.
It's just that we would be noving the domain of quality
assurance fromthe short supply agreenents, which are not
FDA regul ated, into a set of mninum | abeling
requi renents, which we then would regul ate.

So, for instance--and this wll be discussed
nore tomorrow--let's just say we were to stratify the
| abel that you have to | abel frozen in less than 8 hours,
frozen in |less than 24 hours, and frozen in |less than,
" mnot sure what to say, 72 or 120. W could then have
t hose products, plus/mnus, you know, rate of freezing,
on the label. They would then all still be avail able on

t he market place and the fractionators coul d deci de, as
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t hey now do, which one they want to procure for their
needs.

So we're not necessarily saying that by having
m ni mrum st andards for production |inked to | abeling and
we're precluding further use of the products. W're only
sayi ng that that would supplant the current nmechani sm or
conpl ement the current mechanism which is governed by
short supply agreenents that are unregulated. So that it
woul d just nean that the suppliers have to nake nore
patent on the product what it is they're supplying. It
woul d not necessarily change the use patterns.

Anyway, so those are ny three coments.

DR. WLKINSON:. Can | ask a question? One of
the things that strikes me in all this is we're obviously
focused on recovered plasnma and the freezing tenperature.
We're al so focused on an assay for Factor VIII which, at
| east is ny understanding, can be very problematic in
ternms of doing that assay and, you know, does one nunber
j1be with another.

For the non-1labile products that the vast
maj ority of recovered plasma is used to manufacture, are
there other markers in terns of quality that we should be
| ooki ng at other than Factor VIII1?

DR. EPSTEIN: Well, | think the technical

experts need to answer that question.



DR. FARRUG A: Well, you can | ook at things |ike
fibrinopeptide A and the other markers of activation
which | and others have alluded to. But in terns of
access to these assays, ease and availability in
mai nstream | abs, Factor VIII is infinitely superior. And
nowadays we have quite robust assays for Factor VIII, and
| happen to think that with the advent of the chronopgenic
assay--and | think Andrew Chang is sonewhere here. He's
much nore current on these things than | am these days.
But | do not share your total pessim sm about the ability
to do Factor VIII assays in a way that can give us sone
sensi bl e dat a.

| do think that the statement in the EP and the
Counci | of Europe Guide needs substantial reassessnent,

t hough.

DR. VEI NSTEI'N:  Tonf?

DR. WALKER: As | started to say, of the massive
list of about four items I'd |like to comment on, the
gquestion was asked about the Factor VIII in 24-hour
pl asma. Now, as it happens, we did a validation of 24-
hour plasma from PRP nethod, and we're currently doing a
val i dati on of 24-hour plasma fromthe buffy coat nethod.

The baseline would be 8-hour FFP, which has a
Factor VIIIl level of about 1 IU per nL, if you neasure
i mredi ately after production. The 24-hour PRP nethod

plasma, it's around 0.75. The 24-hour buffy coat is
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comng in around 0.9. So it isn't all timng, and as Dr.
Farrugi a pointed out, cooling to 4 degrees rapidly and

t hen hol ding seens to knock out Factor VIII nore than
cooling to 22 degrees and hol di ng, and our data are
confirm ng that.

Dr. Farrugia nmade a comment about the industry
apparently wanting it both ways. Well, we have several
different situations to deal with. W have plasm that's
com ng back--that we're going to make from whol e bl ood
donations, com ng back fromclinics 120 or nore mles
fromthe |lab. There's no way that we will get that back
intime to make FFP. The product that we're going to
generate is not going to have any Factor VIII. There's
no point |looking for it. W need another indicator of
quality of that plasm, because that plasma is totally
good for making 1AV and al bum n, which the industry have
told us are the drivers of their manufacturing process
ri ght now.

If we want to fulfill a contract with a
fractionator for plasm that can generate Factor VIII,
we're going to have to divert plasma from FFP, which
means we're taking the high-potency product out of--we're
t aki ng product where Factor VIII is and efficacy
paranmeter, a paraneter of efficacy when it's used

directly for transfusion, we're taking it away and using
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it for fractionation. So where are we going to get the
repl acenent for that product?

So we've got, again, a balancing act, and that's
why it appears that the plasma manufacturing industry, if
you want to call it that, wants it both ways.

The col der freezer comment, when | said why take
it to mnus 30, | know that putting it at mnus 30 is
going to freeze the product nmuch quicker than putting it
at mnus 20. |In fact, we're using freezing our plasm at
around m nus 40 or m nus 50.

If | could just answer the question of what is a
bl ast freezer that keeps comng up, it's a freezer that
idles at mnus 40 or m nus 50 degrees, and then when you
| oaded it up, you punch a button and it starts to bl ow
air across the product at a very high rate, creating a
wind chill, and that nmeans that the product freezes nuch
faster. You not only have a cold tenperature, you've got
nmotion to take heat away. But you can still stop that
cycle after a certain tinme, which brings the product down
to mnus 20. So that's what | was asking. Wy take it
to mnus 30 if you're going to store it at m nus 20?

The issue of excursions is possibly one of the
bi ggest sticking points here because if we could use sone
sort of average tenperature indication, |ike the USP' s
mean kinetic tenperature, we get away fromthese add 8

degrees for this and add 8 degrees for this. And the
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freezer unit needs to have a capacity much closer to the
actual limt rather than something far in excess of it.
And we heard the colder you want to go, the nore it
costs. Well, inversely, if you don't have to go as cold,
it isn't going to cost as nuch.

DR. WEI NSTEI' N: Al bert?

DR. FARRUG A: Yes, | just want to make one
comment about this business of freezing to m nus 30, then
going to mnus 20. | think the point |I tried to make
this nmorning--and it was actually well recognized and
much better articulated by a comment fromthe floor here.
And this is nostly shown fromthe data of Carlebjork in
Sweden. The crucial paraneter appears to be the
transition time for that phase change around zero
degrees, and the quicker you achieve that transition
time, the better in ternms of, again, the Factor VIII in
this plasnma--okay?--as recoverable as well in the
cryoprecipitate.

Therefore, freezing to mnus 30 seens to ne to
be a good practical conprom se in achieving this desired
aim | would suspect that you woul d perhaps get better
results if you freeze to mnus 50, if you freeze to m nus
60, but | amfully aware that the costs increase
astronom cally when you do that.

What is the case, though--and this was, | think,

appreciated as well in Jay's remarks just now-is that



when you then, so to speak, warmup this plasm from

m nus 30 to m nus 20, the deleterious effects which you
woul d expect if there was a eutectic phase change at

m nus 23 don't actually happen. It appears to be the
case that if you keep it at mnus 20 it's okay. And you
fol ks have said it's nuch cheaper to keep stuff at m nus
20, and we agree, | agree.

So given that nothing bad happens when you do
put it at mnus 20, put it at mnus 20. It's as sinple
as that.

DR. GOLDI NG |I'm stepping into dangerous
territory because I"'min plasma derivatives and | ook at
t he product and not so nuch at the plasm, but by
sticking your neck out, you know, like I usually do, |'ve
| earned sonet hing usually.

When | | ook at the whol e process of the plasm
derivatives and the product that we're | ooking at and
we' re approving, there are many steps in the way when the
product is held up as an internmediate and there are
different storage tenperatures. And there are al so
different viral inactivation steps involving heat and al
ki nds of other processes that can influence the
denaturation and the stability of the product. And when
we ook at it--1 don't think we go to each conpany and
say, you know, you should all store this internediate for

this period of time at this tenperature. So why are we
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asking it about the plasma? If sonmebody around here can
explain that to me better.

But the question that | would ask is that the
critical thing is not what the different conditions are,
but what you end up with in ternms of the product. And
what we typically do--and it's very sinple-m nded, |
t hink--is somebody wants to change the hol di ng
tenperature for a starting material or for an
intermediate, we tell them provide us with the data. And
providing the data is not usually so burdensone, and |'m
sure the data's out there.

So, in other words, if all these different
conpani es have been using plasm stored at different
times and prepared in a different manner, they have
stability data on product that was nade that way, and
t hey have that data in-house, and they can | ook at that
data and see if there's a difference. |If there's no
di fference, you know, as far as |I know, we'll always
approve that as being a reasonabl e process.

Now, in terns of--just to change--shift gears a
little bit, in terms of the question what do you | ook at

in ternms of the quality of the other products besides

Factor VIII1--and everybody's tal king about Factor VIII.
VWhat's critical with Factor VIII is to |look at the
function of Factor VIII, and the same applies to all the

ot her proteins that we ook at. So we don't have such



hi gh-tech net hods for | ooking at these proteins and
determ ning very fine changes in the protein structure.
But the nost critical test across the board and sinple
way to look at this is in ternms of function. So if

you' re tal king about other proteins, the one that cones
to my mnd is al pha-1 Pl because it is a conplex protein,
and it does fold in particular ways. But if you | ook at
the function, if you nmessed up the protein, denatured the
protein, you just do a sinple functional test. And when
it comes to immunogl obulins, you can | ook at titers

agai nst specific--its ability to neutralize viruses and
bacteria, and that is the critical test for |ooking at
that, and, therefore, what we ask for in ternms of final
container testing and stability testing.

So | think, again, that the data is out there,
that all these proteins have been manufactured for years
and stability data is avail abl e under different
conditions, including different conditions of plasma
freezing and storage and when was the plasm used in its
storage cycle. Was it after a few nonths? Was it after
a few years? And what we would like to see, | guess, in
this context, the worst case is always the better set of
data to look at. If plasm was stored for 5 years or 10
years, if 10 years is the dating period, do we have data

of 10 years? And if the only data available is 3 years,
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why are we even contenplating 10 years? Because what we
are usually deciding is to approve based on the data.

DR. ViEEI NSTEI'N:  Andr ew?

DR. CHANG  Andrew Chang from CBER, FDA. |
think Dr. Gol ding pointed out very critical issues, that
whet her or not we should ask the conpany to eval uate
studyi ng source material independently or--which we
spent, you know, a whole day here to di scuss whet her or
not we shoul d have a generic--sort of a generic approach
to handl e studyi ng source materi al .

Now, if we choose to use the generic approach to
handl e studyi ng source material, then you ask: Can we
come up with a set of risk factors that we can nonitor
for all the product? O are we only able to identify the
risk factors for a specific type of product, then we
control that elenent for that type of product?

So inny view, if we discuss--conme up with a
generic approach for studying source material, that
serves to--lifts the burden to the individual conpany, so
t hey do not have to eval uate each individual product and
| ook at the specific condition that they used for
studying source material for their end product.

MS. SCOTT: | just wanted to add a little bit to
what Doug said because | think what Dov said because |
t hi nk what he was covering really in a sense was efficacy

and protein function. But | think that one of the



concerns that | personally don't have answered is: What
di fference does the storage make when it comes to the
presence of proteins that you don't want in your final
pr oduct ?

So, in other words, there's a paper froma
coupl e years ago which showed that |evels of activated
Favor Xl are elevated in sone i munogl obulins nore than

in others. And that's the kind of thing that you wonder

if that had to do, |ooking back, with the amount of tine

that the plasma was sitting with blood and with

platelets. And | think that the data doesn't seemto be

out there to tell us whether or not this makes a

di fference.

Now, when we hear from Octapharma or ZLB Behri ng

that they don't see any differences in terns of product
made from source and recovered plasm, what | haven't
seen is that data. These are spontaneously reported
adverse events in a database. What do we really know
about how many tinmes or whether there's a difference
bet ween the source and recovered plasma products in
t hose.

| would just say that | personally don't know.
There may be no difference. But when it cones to the
amount of tinme that recovered plasm takes to be

separated, | do wonder if there m ght be differences in
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qual ity that would be reflected in the final product
after all that manufacturing.

DR. WVEEI NSTEIN:  Just a point | think that shoul d
be made here, we have to |look carefully at the conditions
of what is being called recovered and source plasm in
the case of Cctapharma, that, in fact, the m nus- 30-
degree quick freeze is one of their conditions for both
of those products. So it's not quite equivalent to what
we are calling the nore general recovered plasm
condi tions.

MS. SCOTT: | agree, and actually all three of
our i mrunogl obulin manufacturers that use recovered
pl asma appear to have sonewhat different ranges and
different controls on how that plasma is handl ed before
freezing.

DR. VEINSTEIN: Celso? Mybe this will be the
| ast question.

DR. BIANCO This is a question for you to take
home and think about it for tomorrow. What has changed,
prompted this desire to change what we do? Do we have
mor e adverse reactions? Do we have sonething that the
Factor VIII is disappearing in the vials? Do we have any
i ndi cation that sonething--what is different between | ast
week or before the proposed reg cane out and before that?
Why are we | ooking for change? Wy do we have to do

sonet hi ng about it?
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[ Pause. ]

DR. BIANCO | know you have the answer.

[ Laught er.]

DR. VEINSTEIN:. We'Il resune this conversation
tomorrow. Thank you--oh, Johannes? W have an answer
here.

[ Laught er.]

DR. DODT: No, | don't have an answer to that.
But | have a comment on expiration dating of plasng,
whi ch was not discussed yet. This nmorning | gave you ny
point of view that | think the testing of the donations
may be the reason that we should restrict the expiration
of plasma for manufacture and that test kit generations
wi Il change and that the requirenent is there to test
according to the state-of-the-art methods. And so when
you have a 10-year-old plasma, today we have the third-
generation test kits. You will probably in 10 years test
themw th sixth-generation test kits, and that is a
requirenent at that time to test with the sixth-
generation test kit.

And, on the other hand, | think it's another
regul atory issue to trace back any donation to the donor
and to keep the records, and | don't know how | ong you
are requested to keep the records on the shelf. And that
is anot her aspect considering especially, for exanple,

antithronbin 3 or albumn, which are used as excipients



for some of the plasma proteins, and for this you have

al so to trace back the donations to the donor and to keep
t he docunentation on the shelf for a certain time. And
that restricts itself the shelf |ife of a product--or the
shelf life of the plasma because shelf life of the
product may be, when you think about albumn, 5 years
shelf life. It can be used in a plasm product, for
exanple, when it is 2 or 3 years old. Then an additional
2 or 3 years' shelf life of the products that are already
6 years, additional 10 years for the expiration of the

pl asma for fractionation. That means the donation is 16
years old, nore or less, or a donation is in a product
which is 16 years old, and that's not what we like to
see, | believe.

DR. WVEEI NSTEIN: Just in answer to Celso's
question, of course, I'"'ma little puzzl ed because, of
course, we're |looking at trying to create standards or
exam ne recovered plasma issues, and this is, of course,
what was presented at the beginning of the neeting. So
" m puzzl ed- -

DR. DODT: That is a question of recovered
pl asma and source plasma, independent of the source of
t he pl asnma.

DR. VEI NSTEIN: Okay. W'Il resune tonorrow at

8: 30.
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adj our ned,

Sept enber

[ Wher eupon,

at 5:31 p.m,

t he neeting was

to reconvene at 8:30 a.m, Wednesday,

1, 2004.]
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