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P-ROCEEDI-NGS
(8:32 a.m)

CHAI R BOEHLERT: Good norning. It's 8:30.
| call this neeting to order and wel cone nenbers of
the commttee and all other participants that are
going to be presenting in this two-day session. W
have an interesting program updates on a |ot of
topics we've addressed in the past. One that |I'm
particularly interested in is finally hearing, you
know, sone di scussi on on Bayesi an statistics. W' ve
touched on it many tines in our discussions, so Nozer,
I'"'m | ooking forward to that. You finally get your
chance.

DR, SI NGPURWALLA:  You'll be tested.

CHAI R BOEHLERT: That's what | was afraid
of. It's not atopic that's in ny area of expertise
but | expect to learn a lot today. Wth that, I'd
like to turn the neeting over to Hlda for the
conflict of interest statenent.

M5. SCHAREN. The fol |l ow ng announcenent
addresses the issue of conflict of interest wth

respect to this neeting and is nade a part of the
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record to preclude even t he appearance of such at this
nmeeti ng. Based on the agenda, it has been determ ned
that the topics of today's neetings are issues of
broad applicability and there are no products being
approved at this neeting. Unli ke issues before a
commttee in which a particul ar product it di scussed,
i ssues of broader applicability involve many
i ndustrial sponsors and academic institutions. All
speci al governnent enpl oyees have been screened for
their financial interest as they may apply to the
general topics at hand. To determine if any conflict
of interest existed, the agency has reviewed the
agenda and all relevant financial interests have been
reported by the neeting participants.

The Food and Drug Adm nistration has
granted general matters waivers to the special
gover nment enpl oyees participatinginthis neeting who
meet prior waiver under Title 18 United States Code,
Section 208. A copy of the waiver statenents nay be
obtained by submtting a witten request to the
Agency's Freedom of Information Ofice, Room 12-A-30

of the Parklawn Buil ding. Because general topics
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i npact so many entities, it is not prudent to recite
all potential conflicts of interest as they apply to
each nenber and consul tant and guest speaker.

FDA acknow edges that there my be
potential conflicts of interest but because of the
general nature of the discussion before the neeting,
these potential conflicts are mtigated. Wth respect
to FDA's invited industry representatives, we would
like to disclose that Cerald Mgliaccio is
participating in this neeting as an industry
representative acting on behal f of regul ated i ndustry.
M. Mgliaccio is enployed by Pfizer.

Dr. Paul Fackler is participatinginthis
meeting as an acting industry representative. Dr.
Fackl er is enployed by Teva Pharmaceuticals. 1In the
event that the discussions involve any ot her products
or firms not already on the agenda for which FDA
partici pants have a financi al i nterest, t he
participant's invol venent and their exclusion will be
noted for the record. Wth respect to all other
participants, we ask in the interest of fairness that

they address any current or previous financial
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i nvol venent with any firmwhose product they may w sh
to comment upon. Thank you.

CHAI R BOEHLERT: Thank you, Hilda. To get
the neeting started, AJaz -- if | turn on the m ke and
you can actually hear nme. To get the neeting started,
Ajaz wll provide an introduction.

DR. HUSSAI N. Good norning, and wel cone to
Rockvi | | e. The Manufacturing Subcommttee for the
Advi sory Comm ttee for Pharmaceutical Science, | think
this is the third neeting after the key subconm ttee
ended and we have di scussed many of the devel opnents
with this conmttee and we'd like to sort of use this
meeting to bring forward the concepts that have been
devel oped and t he chal | enges that we are overcom ng i n
trying to i npl enent sonme of the concepts and seek your
i nput in a nunber of questions that have been posed to
you.

Just to recapitulate, at the Advisory
Commi ttee of Pharmaceutical Science in 2001 July, we
had used the CGNP initiative and that was the starting
point for discussion on manufacturing in a very

f ocused manner that led tothe CGN\P initiative for the
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21st Century and later on we have tw other
initiatives defined, one on nolecul ar innovation and
one on critical path. In some ways | |ook at al
these initiatives as a desire to define a desired
state which nore efficient, whichis nore effective in
nmeeting the needs of the custoner, that's a patient
and so forth. So the desired state that FDAis trying
toarticulate in a shared manner for the US patient is
in many ways very forward and ['ll focus many on
manufacturing with regards to nmanufacturing and
utilize the six dinmensions of our pharmaceuti cal
quality for the 21st Century Initiative as a neans to
share with you how this neeti ng agenda was organi zed.
Al t hough we cal l ed our initiative CG\P for
the 21st Century, we realized that is was probably a
m stake to just call it the CG\P initiative, because
it isaninitiative which is dealing with all aspects
of pharmaceutical quality. It applies to CMC Revi ew
Process as well as the CG\P inspection. So often we
refer to that as the Pharnmaceutical Quality for the
21st  Century initiative instead of just CG\P

Initiative.
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The six dinmensions for thisinitiative are
forenost, strong public health protection. W want to
mai ntai n that and strengthen that function of FDA. W
want to bring an integrated quality systens
orientation to our activities and our prograns that
could sinply nean better comrunication between
different organizations wthin the agencies, the
industry and so forth but also a nore systematic
approach to pharnaceuti cal quality and nore
i ntegration and col | aboration between different parts
of the organizations that deal in pharmaceutical
qual ity.

Sci ence based polici es and standards, risk
based orientation and international cooperation.
Those are the five pillars of this initiative. The
sixth dinmension is time and the tinme we decided was
for two years. We will work onthisinitiative trying
to define the desired state, trying to define the
issues to be addressed in the two years. The two
years tine cones to an end next nonth, but that
doesn't nean the initiative ends. It neans that you

woul d now nove into a regular routine of trying to
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i npl enmrent all these activities.

And in Septenber we hope to announce how
this process will becone a nore permanent nodel within
the agency. So the initiative was for two years to
define the i ssues to be addressed and identify issues
to be addressed and cone up with a way to address
those but that doesn't nean that we wll have
conpleted all the objectives.

If you | ook at what we have been engaged
in, I call those directional vectors, we would Iike to
i nsure regul ar revi ew and i nspection policies based on
state of the art pharmaceutical science and create new
t echnol ogi cal advances and «create risk based
approaches that focus both industry and agency
attentiononcritical areas, facilitate nodern quality
managenent techniques, including inplenentation of
quality systens from within the agency as well as
outside the agency and industry, and have the
consi stency and coordi nation of FDA's quality review
prograns, in part by integrating enhanced systens
approaches into the agency's business processes and

regul atory policies concerning review and inspection
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activities.

I f you | ook at how we are covering these
topics, we can visualize this as a three-di nensi ona
aspect, science, risk and systemi ntegrati on concepts,
we started with the PAT initiative. W have a draft
gui dance. That guidance will be finalized in the next
month or so. W took sone of these concepts to |ICH
and now we have a nunber of topics in ICH and that
will be a subject for discussion this nmorning. W
wanted to nove to a nore flexible approach to post-
approval changes and nove it fromchange being bad to
change being viewed as an inprovenent, and we
struggled with delegating a conpatibility protocol

that woul d be user friendly, useful in many ways.

And we're still struggling wth that and
| think that tonorrow you'll hear sone aspects of the
struggle with that protocol. Aseptic processing |

think is an i nportant guidance that will be finalized
soon. @uidance on CFR Part 11, probably this is one
of the major acconplishnents of this initiativeis to
address sone of the challenges of Part 11, better

integration to coll aboration and cooperation between
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i nspection and review staff, products specialists and
i nspection, the PAT nodel is evolving and this is
wor ki ng nicely and we're trying to expand t hat beyond
t he PAT nodel

Phar maceutical inspectorate is another
maj or acconplishnment. Over the next several years we
w || have a core group of pharmaceutical inspectorate
staff, in ORA who will spend nost of their tine or 80
percent of their tinme inspecting pharmaceutical plants
and they will have a high level of training and
certification to acconplish that.

Di spute resol ution process is also a mjor
aspect of this because in a |arge system such as our
regul atory system when you start noving towards a
different approach for dealing wth regulatory
aspects, you have to have an efficient dispute
resolution process. And clearly pre-approva
i nspection conpliance programwas one of those but you
w Il hear tonorrow fromDavid Horowtz and Larry and
others a risk based approach to inspection, site
sel ection, where do we inspect, where do we put our

resources where the risks are and so forth. So these
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are sonme of the activities that sort of cover risk
science and system integration approaches that we
outlined for us.

But quickly, 1'd like to sunmarize why we
felt the time was right to nove forward here. There
was the scientific opportunity. And this was a
sensitive docunent to sort of bring up and sinply
st at ed t hat phar maceut i cal devel opnent and
manufacturing is evolving froman art formthat i s now
based on science and engi neering based. Effectively
using this nodel in regulatory decisions when we
establish specifications and we eval uat e manuf act uri ng
processes can substantially i nprove that efficiency of
manuf act uri ng regul ar processes. That was the
initial hypothesis that we started as a basis in 2001
and hopefully you'll see that sone of the activities
that will be discussed at this neeting we can nove
forward and put a conceptual franmework around them

The ot her dinension was the risk and the
risk mtigation and conmunication opportunity was
clearly an opportunity because there are many risk

approaches, risk mtigation approaches which have
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mat ured, have been utilized within the agency and
outside the agency. For exanple, within the agency,
on the food side there is nore effective anal ysis on
t he devices side have been utilized for a nunber of
years and other industries have utilized sonme of
these. And we sort of brought the concept up and done
sone designs by quality, by design, again a phrase
which is a very old phrase but brought a dinension to
this to focus on reliability and risk mtigation and
hopefully we can communi cate this better, we can find
| everages for reducing regulatory but the third
di mension of opportunity was the quality systens
opportunity. Again, if you | ook at the evol ution of
quality, you start with sanpling plans, and so forth
and GNPs cane in there and many of the quality systens
are based on other G\NPs and what we are hoping to do
is to sort of in a jargon free way, adopt the
practices in all of these quality systens into our
system and we are noving towards a general quality
systemfranmework for the agency and hopeful |y support
that for external industry also.

So for the two-year journey, which is
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comng to an end next nonth, fromthe perspective of
defining the issues and defining the training and
conceptual franmework, to what is the destination. |
often use this slide, the book by John Guaspari, "I
know it when | see it", is to me an excellent
reflection of the current state. | often say the
person in that picture is our CMC reviewer because
they often do not have information that they need to
make the decisions wwth respect to risk and so forth.
So often the answer is, if you want to change the site
of manufacture, | need t hree batches of separate data.
The only decision they can make i s when they see the
three batches of separate data. So we can nove away
fromthat to a vision 20/20, | can see clearly now,
which is part of the desired state. And we define the
desired state as foll ows.

The part quality and performance is
achieved by design of effective and efficient
manuf act uri ng processes. Correct specifications based
on nmechani stic understandi ng of how fornulation and
process practicing factor on performance, again,

that's mssing fromthe current state. W don't have
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this information in the subm ssions. And nove towards
a continuous assurance of quality. The primry
nmotivation for the third bullet was you achi eve that
only if you gain a high Ievel of  process
under st andi ng. You cannot achi eve that w thout that
and when you achieve that, that brings a nore
ef ficiency continuous manufacturing and so forth.

But tofacilitate that, our policies, that
is regulatory policies need to be tailored to
recogni ze the | evel of scientific know edge supporting
applications, process qualification and process
capability, and we started enphasizing the process
capability because product are validated but many are
not capable, so there is a mssing elenent.
Val i dation does not insure capability but shows a
m ssing |ink. So risk base review relates to the
| evel of scientific understanding of how fornul ation
and manufacturing process effect product quality and
performance and the capability of process strategies
to prevent unmtigated risk of producing a poor
quality product. So that was our way of saying, we

can facilitate noving toward a desired state by
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provi di ng regul atory incentives.

So this neeting -- the primary objective
of this neeting is to seek input and advice from you
and from the public on charting the nost efficient
part of the desired state and the discussion focuses
on revi ew assessnent of chem stry, manufacturing and
control sections of subm ssions and | deliberately |
sort of wote the CMC as its witten in our
regul ation, chem stry, manufacturing, and controls.
The reason for stating it that way, that's as it's
witten in our CFR, is we often focus only on the
chem stry, the manufacturing controls part is --
doesn't get the attention it deserves. And that is an
opportunity, | think, that @B and @ sort of bring
forward

Ri sk- based procedure i nspections, youw ||
hear a pilot program on selection of manufacturing
site inspections. There are elenents of risk which
says if a process is well, well controlled, there is
a way to reduce the risk for those sites and so forth.
So you' Il hear the discussion tonorrow. You will also

hear updates on a nunber of topics but | just wanted
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sort of put up the @B. What do we wi sh to acconplish
with @?

As an exanple, we hope that @B wll
facilitate novenent towards the desired state that we
have arti cul at ed. W believe this is inportant
because this wll help us better understand the
proposed product and process design and its rel ation
to independent revi ew. | nproved process of
establishing regulatory specifications, this is the
heart of the key here. This is the voice of the
cust oner. FDA is the custoner defining the voice,
maki ng sure the quality is there because the GNPs t hen
have posted so if you don't get the specifications
right, the problens |inger on.

And four, we couldidentify and understand
critical product and process practice, again, thisis
not well understood today in the part of the type of
informati on we've seen in the subm ssions. Allow us
to do a risk-based approaches and recognize good
sci ence and facilitate I mprovenent, i nprove
communi cation and system thinking and be a advocate

for public health, regular and industry.
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["I'l skip this. John Berridge graciously
agreed to cone and talk to you about how we are
approaching B, but there is a question that we have
posed to you and this is the reason I'mshowing this
sl i de. One of the concept that has evolved in a
har noni zed way to nove forward is the concept of
continuous inprovenent and the concept for design
space. And this is a part of the question that |
t hi nk, we have asked you to address. The key factor
here or key concept here is that if you have
understood the critical fornulation basis, the
critical process basis and you have charted your
desi gn space, within that design space novenent i s not

a change any nore and | think that's an inportant

poi nt .

So how do we define this design space is
a key element. It is a nmulti-dinensional space that
will be defined by critical vector of product in

performance. One of the exanples of such critical
vectors, vectors that define robust manufacturing
processes, consi stent ability of neeting its

specifications, different manufacturing options. Here
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is a graphical presentation of what this design space
m ght be. Currently, nmuch of this is a black box,
especially with respect to raw material properties,
processing conditions, and so forth. So we have very
[imted information about what are the critical
factors and so forth.

We hope the future w il be sharing of
pharmaceutical know edge and that shows us where
things are critical and not critical and therefore, be
nmore rational in noving through different things and
i nprovi ng nodel . W are very confident that many
conpani es al ready have this information. W have net
w th several conpanies. They've cone and net with us,
shared with us this information and we believe it's
al ready there. So for many conpanies this is not any
addi tional work. It is sinply sharing this
information at the right time, in the right way, and
for us to nove forward.

So i n many ways you' Il see t he di scussi on.
We're hoping @B brings a |l evel of understandi ng which
is not there today and the key aspect here is the

conpany has its own quality system W have post-
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approval changes and the current system says changes
i s bad because it's uncertain or risky. W don't know
what that change mght be, that if fact, if that is
true, additional testing. Yet you have the CMC
regul atory oversight, you have the CGNP regul atory
oversi ght, you have a perceived or real risk out there
and all of our activities are focused addressing al
of this and aligning this in such a way that we nove
forward to serve the patients in a nore efficient
manner .

The process of understanding, you align
all of this together, you have an opportunity that
woul d say post-approval changes is not bad, it's
actually good, it's a continuous inprovenent and that
|l eads to significant risk reduction on a continuous
basis. So that's what you' re going to acconplish and
| see it B, P and the proposed QLO are graphically
in nmy mnd, going together this way and you wi Il hear
presentations on this. So the neeting today in many
ways, | look at that as noving towards a desired
state. W seek your input on how best to do this.

Day one, you will hear updates on our current efforts
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on ICH @B, @ and the proposed Q10. We are noving
forward wwth ASTMin a significant way, especially for
t he PAT standards and in aspects, which | think ASTM
is a paradigmshift because we believe that to do it
right, you have to bring this standards and the
unbrel l a of understandi ng.

For exanple, if you have a chapter in the
USP t hat | acks t he process under st andi ng di nensi on, so
that's a live base nentality to those standards.
Those standards are not yet useful as when they are
within the franmework of understanding. So the ASTM
nmodel 1s a basis for noving forward in that direction.
| think the awareness topic that we are introducing
today is to fill sonme of the gaps that we think exist

even in spite of all the work that we have done and

sone research planning. Bayesi an approaches in
chem stry manufacturing control, | think is a
significant topic. It's a topic that has been

di scussed recently at an FDA John Hopkins University
co- sponsored workshop but nore on the clinical side.
W would like to start the discussion on how we can

bri ng sone of these concepts to bear on CMC deci si ons.
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Prof essor Nozer is an expert on reliability, Bayesian
approaches and so forth, so we requested himto give
us atalk. This is sinply an awareness topic at this
poi nt but | think you want to build on this. There a
critical path initiative that we talked to you about
but then we nove on to sone nore significant
di scussi on. It's how do we start noving toward
i npl enmenting the concepts that we have devel oped in
the O fice of NewDrug Chem stry and O fice of Generic
Drugs.

Moheb Nasr and Gary Buehl er can share sone
of the parts. Qur focus mainly has been on Ofice of
New Drug Chemistry right now to bring all of these
concepts to bear over time of the Ofice of Ceneric
Drugs and all of these offices we have wll cone
together in this. But it's going to take sone tine.
But to set the stage for this discussion, what we have
istwo introductory | ectures or presentations. One on
the manufacturing science and know edge. G K Raju
w Il do that, and to share sone t houghts on quality of
design and setting specifications. Then we'll have

Moheb Nasr and Gary Buehler share sone of their
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t houghts and then we have invited Ken Morris. Ken
Morris has been working with our CMC | eadership at the
agency in noving towards the question of the CMC
revi ew process and we asked himto share sone of his
t houghts with you after Mheb and Gary have shared
their thoughts.

Day two will focus on risk based CG\P
I nspecti ons. You will hear about the study being
conducted on industrial practices. Then we'll have a
significant discussion on pilot nodel or sel ection of
manuf acturing sites for i nspection, howdo we identify
the risk factors but also I think an inportant topic
whichis -- will be a substantial topic, Joe and Moheb
will talk about this, CGNPs production IMBs. | think
this is going to be a significant topic but nostly a
wel l ness topic. Then | think we'll sort of wap up
this discussionis trying to sort of identify sone of
t he chal | enges that remai n and sone of the things that
are working well as well as sonme fascinating
conti nuous i nprovenents and reduction in the need for
product food suppl enents. They use the PAT as an

exanple of how we are bringing the review and
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i nspection people together, the staff together, to
make decisions w thout having to have supplenents,
conpare the quality topic that we di scussed and John
will also discuss sonme of his parts on this but
they're chal |l enges because sone of the concepts are
within the old system and sone of the concepts are
happening with the new system

So with that, sort of that's a broad
di scussion on the neeting. What we have tried to do
is to share with you or ask you sone questions. For
exanpl e, you agree that current activities wwthin ICH
and the ASTM has been to nove toward the desired
state. W also seek your recommendation on how to
insure these activities are synergistic and sinply on
ri sk basis recomendation in the new paradi gm e
have a nunber of questions. The flexibility for you
t o address your discussion around these question wll
help. I'mnot sure whether the commttee would I|ike
to conme together to sort of address this in brief
summary if they could but the topics that we have for
day one, the questions apply to all the topics, so

towards the end if you could sunmari ze sone of the
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parts, that would be very useful for us. And you

al ready have this, I won't spend nore tinme on that,
with that 1'lIl give it back to you.
CHAI R BOEHLERT: Thank you, A az. I's

there comments or questions fromcommttee nenbers?
kay, before we go on with the next speaker, there's
one thing | neglected this norning and that's to have
our commttee nenbers introduce thenselves. | think
thisis inportant for the benefit of commttee nenbers
who may be new. So we'll start with Dr. Fackler,
i ntroduce yourself and your affiliation, please.

DR,  FACKLER: Paul Fackler wth Teva
Phar maceuti cal s, representing the generic drug
i ndustry.

MR M GLI ACCl O Gerry Mgliaccio, with
Pfizer representi ng PhRVA

DR SI NGPURWAL LA: Nozer Si ngpurwal l a,
CGeorge Washington University.

MR. PHI LLI PS: Joe Phillips, Regulatory
Affairs Advi sor, | nt er nati onal Soci ety of
Phar maceuti cal Engi neers.

DR RAJU. G K Raju, MT Pharnaceuti cal
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Manuf acturi ng | ndustry.

DR DeLUCA: Pat DelLuca, University of
Kent ucky.

DR. MORRI S: Ken Morris, Pur due
Uni versity.

CHAI R BOEHLERT: Judy Boehl ert, Consul t ant
to the Pharnaceutical |ndustry.

M5. SCHAREN: Hi |l da Scharen, FDA.

DR. PECK: Garnet Peck, Purdue University.

DR,  GOLD: I'm Dan &old, D.H Cold
Associ at es.

DR, HUSSAI N: Ajaz Hussain, Deputy
Director Ofice of Pharmaceutical Science, CDER

M5. W NKLE: Helen Wnkle, Director
O fice Pharmaceutical Science, CDER

CHAI R BOEHLERT: Ckay, thank you,
everyone. Qur next speaker is going to discuss |ICH
XB. A ax has introduced us to these topics, and John
Berri dge, Dr. John  Berridge, Wil | make the
presentati on.

DR. BERRI DCE: Thank you, Judy. Good

norni ng, |adies and gentlenen and thank you for the
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opportunity to present to you today on the topic of
@B, Pharnmaceutical Devel opnent on behal f of the expert
wor ki ng group and sone addi tional thoughts, of course.
What | would like to do today is to give you a little
bit of background to the topic and address the
opportunity for change. Look too, at the progress
that we've made so far and then to round off by
consi dering sonme of theinplications, inplications for
the future as a consequence of this guideline.

So at the very highest |evel, the purpose
of the ICH B topic is sinply to provide guidance,
that is harnoni zed gui dance, on the section P.2 which
is entitled "Policy for Devel opnent” of the comment
techni cal docunent format. And its scope is very
clearly outlined in the concept paper and it is al
t he products that are pertinent to the CID. O course
the CTD is not mandated in the US but | think it's
true to say that the majority of applications for new
entities are actually using the CID format today.

So that's the very highest purpose but |
think it's pertinent to actually | ook deeper, |00k

underneath and to say what are actually the drivers,
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why would we really want to do this? So if we go back
and think about life as it is now, |ife before we
actually get to the B state. In the United States
t he amount of information that industry submtsinits
NDAs is variable partly because sone of that
informati on may have been submtted through the I ND
process. Sone conpanies goto adifferent extrene and
actually submt the report that they would present in
Eur ope.

O hers, the information is distributed
around t he new drug application in various places, but
even so, there is variable information that 1is
presented and part of is driven by industry concerns.

If we provide a lot of information, we get a |ot of

questi ons. So there is sonetinmes reluctance to
provide information that would give a ful
under st andi ng. It's slightly different in Europe

where there is the -- there has been traditionally and
still is the devel opnent of phar maceuti cs concept
whi ch descri bes how fornul ati ons are desi gned and t he
manufacturing process is put together all in one

sanction and the hone for that in the CIDis P. 2.
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Japan, t here are very l[imted
expectations. So we can see that there is a varying
degree of expectation and a varying degree of
i npl enmentation around the world. I s there anything
wong with that? Well, | think there is because right
now there's a lot of focus in an NDA on the future
regul atory commtnents, a reluctance to describe how
the product was truly designed. Wen you put those
things together with the worry about the future and
the regulatory conmtnents, it creates what are call ed
a "check-list" nentality. E go around providing and
reviewi ng submssions in a ticking the box process.
Were a devel opnent report is witten it tends to
focus on successful preapproval inspection.

And the other major driver, | think, is
we've heard in the earlier presentation from Ajaz a
desire for international cooperation. So we have
di sharmony. There is a P.2 section in the CID but we

don't have any gui dance on exactly what we woul d put

t here. Wen we |ook at the regional inplications

where  devel opnent of phar maceuti cal s is the

cornerstone of the European subm ssion, | think there
SA G CORP.
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is some mssed opportunities. And this all tends to
result in the very limted regulator incentive to
truly wunderstand how products and processes to
descri be that understanding and then to nove into a
process of their optimzation.

@B brings with it an opportunity for a
significant change, a change that noves us fromsi nply
provi di ng huge anounts of data and what happens when
you get huge anmounts of data? It tends to get checked
and boxes get ticked or they don't get ticked because
there's a mstake. So let's nove fromthat, nove from
t hese huge boxes of data to a situation of information
and knowl edge. And we can express that in a different
way which is basically a manufacturing sciences based
approach to subm ssion and approval .

And if we agree to that, then we see the
creation of a significant new paradi gm It's a new
paradi gm for both parties. It's a new paradi gm for
i ndustry and a new paradigmfor the regulators and a
significant set of positive opportunities. You' ve
seen this slide alnost. The first two points are as

age asset. Some people discuss the word
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"mechani stic". W could substitute the word
"scientific", but we're certainly tal king about a true
under standi ng of our products and processes. And
we're trying, through @, with the full support of the
expert working group, to get to that state which
allows us to effect continuous inprovenent and opens
the door to continuous real tine quality assurance.

So if we |look at the guideline itself and
the nmechanics, the processes underlying the
devel opment of the guideline, the topic was actually
adopted back in Cctober 2003 and the expert worKking
group has net three tines since then, have produced at
the neeting in Washington just a few weeks ago, a
third version of the guideline. This is under
consideration by the experts thenselves with input
fromtheir various associations, but we're aimng to
get the docunent out for public consultation, thisis
| CH Spec 2, after our Novenber 2004 expert working
group neeting in Yokohama, in Japan.

| think we're cautiously optimstic that
that tinmeline will be nmet. @ itself is a guideline

that's being conceived in tw parts. Part 1, the core
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docunent, descri bes basel i ne expectati ons and opti onal
information. 1'Il come ontothisalittle bit norein
a nonent but describes a concept of regulatory
flexibility. Again, | will discuss that alittle nore
injust a nonent. And as |'ve indicated, we hope to
get to Step 2 later this year.

The second part, which has not been
started yet and which is still subject to discussion,
relates to annexes of specific dosage fornms and the
possibility to include in it appropriate exanpl es of
ri sk managenent. And in that sense, the  guideline
that provides a tool box of risk nmanagenent exanpl es,
provi des useful input into the QA guideline. | think
we can stick to our intended tinme I|ine. Then we
shoul d be able to start back i n Novenber of this year.

So 1've talked about baseline, other
expectations, and it is clear in the guideline that
not all the information is mandatory. But the
guidelineis carefully constructed toinsure that this
doesn't create any m sunderstanding. Wat it does is
describe one systemwith different |levels of focus.

And there's a conplex phrase here "process
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under st andi ng and predi ctive ability" that actuallyis
intended to describe this continuum not a two state
systembut a conti nuum Wat we nean is that the nore
that the process i s descri bed and under stood, the nore
one provides for the future regulatory flexibility.

The less you give, the nore rigid the
subsequent approach is. And so it doesn't actually
describe a mandated content, it describes an
opportunity. So if we |look at that in the context of
qual ity by design, which has al so been nentioned as a
concept today, we're | ooking at on the | eft-hand si de,
understanding that we have a well-characterized
product. We understand the process. W've | ooked at
the ri sk, and taken appropriate mtigating actions and
we understand how we're going to nonitor our process
in the future.

| f we put those four conponents together,
it drives the framework for continuous inprovenent.
In fact, you can put together the sum if you Ilike,
the product and process know edge together wth
appropriate ri sk managenent and that can conprise the

manuf act uri ng sci ences. well, if we drive towards
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that framework of continuous inprovement with the
knowl edge as indicated, on top of that, so | should
say that the first three are part of the @B topic, so
the first three are critical elenents of the ICH 8B
topic. |If we put those together, then we can build on
top of that this concept of regulatory flexibility.
So B is really a major engine driving towards the
opportunity for regulatory flexibility. |[If you |ook
at this in the context of the variabl e space, you can
t ake a coupl e of hypot hetical vectors and Ajaz earlier
tal ked about what sone of those m ght be.
Traditionally, industry has focused on a very narrow
understanding or at least described a narrow
understanding, even if it knew nore, intended to do
that three batch validation and any nove away from
this situation created a post-approval change.

VWhat we're saying now is if we consider
the overall boundary and we have a good under st andi ng
of the inpact of these variables on product and
process quality, and we can | ook at el enents of ri sk,
t hat we shoul d be able to nove within the space that's

descri bed by this rectangl e and opti m ze our processes
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and this is not a change because it's wthin a pre-
agreed and described variable space. W understand
the inplications. So we can now nove to this new
par adi gm of conti nuous i nprovenent. W don't need to
keep subm tting post-approval suppl enents.

So it creates a kind of if and then
process for the future. |[If industry can provide and
regul ators agree that there is a appropriate rel evant
scientific understanding and earlier a couple of
concepts were put forward such as stability and
availability, if we can showthat is understood, if we
can showthe ability to predict the i npact of novenent
w thin our defined vector space to predict the inpact
on quality and performance, if we're confident that we
under st and t he control of product and process criti cal
variables with an ability to be able to assess the
i npact of change, if we can show a degree of high
conpetence in the value of our specifications and the
validity and reliability and reproducibility of our
processes, then we get to a new state where first
cycle CNC approval is nmuch nore |ikely.

We can continue to optim ze our processes
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wi t hout seeking prior approval and we can work to
inprove the dialogue and assist the risk based

i nspection process because we understand what the

critical quality paraneters are. O course, this
carries sone inplications for the future. Bot h
industry and the agency wll need to think

differently. Industry subm ssions will need to change
and the agency reactions and behaviors for both
subm ssions will also need to change. There are sone

issues that we need to resolve as we nove the

gui deline forward, of course. Industry, what do we
put exactly in P.2. What is the depth of the
di scussion that we would put? Well, we said it could

be a continuum Looking at it in terns of the agency,
how do we construct a consistent review of the
section. Because the anount of information is going
to vary, it's not in Section P.2 going to be a
conpliance docunent. It's an information and
under st andi ng docunent. W want the reaction that
gives flexibility and an incentive, not a reaction
that is ticking the box.

We've said that this docunent can have
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utility for both reviewand i nspections, so we need to
define exactly what the separation overlap of roles
and responsibilities is likely to be. And we need to
t hi nk about how we m ght update this docunent. What
woul d trigger an update to this particular section?
Wiy would we do it, how would it be submtted. Now,
if we can get these resolved and | think we can, we
get to a future state vision which demands change on
both parts. Hopefully with an agency perspective, we
get the nore open comunication about our
understanding. We're able to work with the reviewers
in an engaged way |ooking at the science and the
agency accepts a change of content of applications
whi ch encour ages t hi s knowl edge shari ng and encour ages
elimnation of sinply providing data. W would
encourage that agency to nove to science and risk
based evaluations and that wll, of course, reduce
post - approval change in regulatory matters. The quid
pro quo of course is that industry needs to be
transparent. It needs to share the information.
Soneti mes we have the information, sonetines it needs

to be generat ed.
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We need to understand that our regul atory
agenci es have needs and we need to provide themwth
t hose needs. If the agency is willing to accept a
different content, we have to provide a different
content, a content which shares the know edge, a
content which focuses on the science and our
under st andi ng of products and processes and a content
whi ch actual ly tal ks about assessnment of risk and its
mtigation.

Putting that all together neans that we
need to provide an insight into our manufacturing
processes if we want to achieve that regulatory
flexibility. But | think if we drive B to a
successful conclusion, it does, indeed, open that door
to the new state and it conplinments the other
initiatives that have been tal ked about here today.
Thank you for your attention.

(Appl ause)

CHAI R BOEHLERT: Thank you, John. Are
there any questions or comments from commttee
menber s?

DR, GOLD:  Judy, may |?
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CHAI R BOEHLERT: Yes, Dan, please.

DR. GOLD: First, I'"mvery nuch i n support
of inter-group know edge in the developnent of
processes. |'ve long felt that we too often rush our
processes because of commercial considerations and do
not explore nenbers' base sufficiently, so |I'm very
much in favor of this, but | am confused about a few
i ssues as explained here. | will get your slide 12,
whi ch is paraneter space, variable X, variable Y and
you show a smal | expl ore space in the upper right-hand
-- left-hand quadrant showing a rather narrow
evaluation of the paraneters and then you show a
rather |large space to the right, paraneter space to
the right. Is it your thinking that this second
paranet er space woul d be explored and defined in the
initial filing? And if that were the case, why would
we not have enl arged the total all owed paraneter space
inthe initial filing?

DR.  BERRI DCE: wll, | think each one
builds -- it depends on the scale of your
under st andi ng because | could have drawn this with a

littlerectangl e around what's in the right-hand area.
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DR. GOLD: O course, of course. What |'m
really asking is, if you -- in this developnent, in
this enlarged -- am| getting feedback?

DR. BERRIDGE: No, it's okay.

DR. GOLD: If inthis enlarged devel opnent
of paraneter space, you al ready knowthe efficiency of
the variables and the variables are acceptable to
produce a product that will be fit for use, why would
you not include it in the original definition of the
al | oned paraneters?

DR BERRI DGE: Well, | think that you
would include in your original subm ssion a
description of the inpact of let's say the extrenes of
this paraneter space. You m ght not have explored
every increnent within this paranmeter space but you
will know that noving around the extremes does not
have an adverse inpact on product quality attributes.
You mght then nove instead of let's say the upper
| eft-hand quadrant, your consent is one where let's
t ake a bl endi ng operation as an exanple. 1In the upper
| eft-hand quadrant of this picture it really

represents a process that says, "Blend for 10
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m nutes”". Now, as you nove to the future state, you
change that tine based concept to an -- actually, to
a material attribute concept and you tal k about bl end
to uniformty.

And you then nove within this paraneter

space, to a blend to uniformty criteria. Now t he

exact space -- the exact point you' re going to be on
here is one that you can -- that you nonitor and
control in real tine. And for exanple, you may

i nclude process analysis tools to actually nonitor
that attri bute and you could be noving around in this
space on a batch by batch basis, dependi ng upon your
mat eri al inputs for exanple.

But you can't define exactly where you're
going to be at any particular point because you' ve
nmoved now to a different paradigm not one that is
rigorously controlled, but one which noves within a
bounded space that you is not a problem provided you
are withinit.

DR GOLD: | understand, but then why
woul d you not include that in the additional filing?

DR BERRI DGE: You could include the
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boundary in the --

DR &OLD: In the initial filing.

DR. BERRIDGE: -- initial filing but not
necessarily the exact point that you' re going to be on
a batch by batch basis.

DR. GOLD: As a manufacturer won't you be
-- won't you have an advantage if you included this
| arger paranmeter space in the initial filing --

DR. BERRIDGE: Wll, as | say --

DR. GOLD: Excuse ne, and obtai n approval
for this larger space and use POT to define when an
accept abl e end point would be reached?

DR. BERRI DGE: Exactly. That opportunity
is there to describe this boundary absolutely. That's
what we're trying to encourage, a description of the
boundary and an ability for you to nove within that
space w thout having to go to the agency and say |
want to nove three points to the right because it's
actually not a change. It's wthin the agreed process
and product paraneters that have been submtted in
that original application.

DR &OLD: I'mfully in favor of this but
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| believe that what you're describing may be a rather
trivial exanple. A nore pertinent exanple, perhaps,
woul d be where you have explored different particle
si zes for excipients and have shown t hat when you have
a change in excipient particle size, and that occurs
to many of us at various tinmes, you can still achieve
a successful blend by nodifying the conditions
appropriately and upon your know edge of the particle
size and how it interacts wth the blending
ci rcunst ance. Perhaps that's a nore significant

approach to expl oring paraneter space in a beneficial

way.

DR. BERRI DGE: | absolutely agree wth
you. In the time | was here today, | couldn't give
you a set of illustrations of all the things but

absolutely. So as | said, you could nove within this
space and it may be that one of these axes is particle
size and excipient dense and another axis could be
lubricity of nmagnesium stearate.

DR. GOLD: Correct, correct.

DR. BERRI DGE: And t hen based on t he i nput

material attributes, you then as you're nonitoring
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their inpact on the process, your actual process
itself, the timng or whatever you do wth the
process, is actually noderated by your assessnent of
the input attributes and | could have used that as an
al ternative exanple

DR GOLD: Yes. |If | may have one nore
m nute, Judy.

CHAI R BOEHLERT: GCkay, one m nute, because
we have anot her questi on.

DR GOLD: Ckay. And that is if we are
going to allow enlargenent of Section 3 of the CITD,
there's no nention in any of this yet of enlargenent
of the expert report that acconpanies the CITD. I's
that visualized as part of the extension of Section 3?

DR. BERRI DGE: well, | would have to
somewhat di sagree with you. W' re actually thinking
that the body of data of the CTD could change, not
necessarily enlarge, but it changes because its focus
becones different. It's information not sinply huge
anounts of data. In ternms of what you call the expert
report, there is no |l onger an expert report. Wat we

do have is a quality overall summary.
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DR GOLD: ["m sorry, |I'm msusing the
term correct.

DR.  BERRI DGE: And | think there is an
opportunity and FDA itself has been describing the
potential for an opportunity to look at how that
qual ity overall summary can act as a good distillation
of both manufacturing sciences so it's concisely
enbodied in that single docunent. Now, what that
| ooks |i ke has not been di scussed wi thin the framework
of the CID group but | think it provides an
opportunity that we're behol den to | ook at.

DR GOLD: And that is one of the
objectives that will be comng forth?

DR. BERRIDGE: Certainly, it's one of the
topics that we shoul d be consi dering.

DR. GOLD: Thank you very much.

CHAI R BOEHLERT: Ken, did you have a
guestion or a conment?

DR MORRI S: Yeah, a little of both,
actually. Followng on Dan's point, | think part of
the issue with respect to margi ning space to use your

exanple, Dan, is the fact that when you're in
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devel opnent, you may not have the range of raw
material characteristics in order to define that
fully. So you may not have the opportunity to file
agai nst the whol e range woul d be one coment.

Wi ch certainly | eads i nto the question or
to the thought is that one of the things we are al ways
struggling with in the new-- in your new paradigmis
now t he three batches and out is the rul e which we al
agree has flaws. How do we define it so that there
are criteria that will let industry know when their
product is ready to file, | think is the question.
|"mnot sure. Do we have the answer to that?

DR. BERRIDGE: Sure, | want to delve into
the answer to that but yes, that's a pertinent
guesti on.

DR MORRIS: But | think that's sonething

that we have to discuss as we are discussing, of

course, outside this neeting as well, but it's
sonething to be taking an issue, |I'massum ng that 8
will --

DR. BERRIDGE: |'mnot sure that @8 wll

actual ly attenpt to defi ne what product set validation
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shoul d | ook Iike.

DR MORRIS: Yeah, | wasn't thinking so
much of validation in the strict sense as | was j ust
the scientific basis for a decision. Sonebody else
may have a comment.

CHAI R BOEHLERT: G K, did you have a
comment ?

DR, RAJU: Sure. | have a question
actually, John, reflecting on Ajaz's coment earlier
today on what you're going to put in this section. To
what extent is your thought process and naybe all
t hought | CH about generating new science and data
know edge as opposed to sinply taki ng what you al ready
have and putting it into a subm ssion? To what extent
is the about putting what you have in, in a different
way or generating a new ki nd of know edge, a new ki nd
of wunder st andi ng?

DR. BERRIDGE: Well, | think there wll
al ways be el enments of both, but | think a good start
woul d be to provide in the initial subm ssion what is
al ready there. | think there could well be nore

that's available that's not necessarily being
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encouraged to be shared. | think we need to also, to
come back to Dr. Morris' point, think too about the
state of knowl edge at a particular phase. So | think
there will be an amount of know edge that exists in
the initial submssion, which is fit the purpose and
then as the product noves into the comercial
manuf acturi ng phase, a whole new set of information
and understandi ng can then be generated and | think
there's an opportunity then to build on the initial
R&B knowl edge with the know edge that's acquired
t hrough t he manuf acturing of scale to describe a still
greater understanding of the manufacturing sciences
and it's probably -- could well be at that second
stage that we really get to a nore stable situation
where we descri bed what we call the band width within
which we can truly effect that ongoing continuous
i nprovenent .

CHAI R BOEHLERT: Okay, Garnet, then A az.

DR PECK: In reflecting through your
slides, there is the el ement of what is done in Europe
and the conplete understanding of the fornmulation.

What is the objective of a particular product and
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going back to Slide 12 and flexibility, | still see
and | like this, is the material science of the
mat eri al that we're bringing together into a

particul ar dosage form That's highly significant and
will aid us and we're approaching a better field and
you' ve al ready nenti oned exci pi ents and particl e size,
that's one elenent of it.

The second part of what's in the
flexibility is the understandi ng of the processing of
what we're trying to do and | | ook at your diagram as
an extrenme vertices type of thought and you have in
the center of the extrenme what you want but you do
have Iimts and that guides you and |I think we can
| ook towards that kind of guiding rather than just the
sinple three-batch concept. It gives us space.

DR. BERRI DGE:  Yes.

DR.  PECK: And | think vyou ve also
enphasi zed the space part. | think that's inportant.

CHAI R BOEHLERT: A az?

DR. HUSSAIN: | think this discussion is
very helpful but at the sanme time the comments

consider different ways of defining the space. For
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exanpl e, the aspect of how nuch i nformati on we have on
expedients and their functionality at the tinme of new
product devel opnent. Sone might be limted but you
can bring that know how to bear on that because |
t hi nk we have established a way to say all right, the
physics m ght not be different, so the use of prior
know edge, better use of prior know edge, | think, is
a key opportunity and I think -- so that the conpany
has nmade 300 different formulations of a drug. The
chem stry of the drug mght be different but the
physi cs of the powders are not that different. So how
can you bring that to | everage an opportunity?

CHAI R BOEHLERT: Ckay, any last brief
comments? |f not, John, thank you very mnuch.

Qur next speaker is Fred Razzaghi, and
he's going to provide an update on | CH (@®.

MR. RAZZAGHI : Good norning, Dr. Boehlert
and good norning, Commttee. |'mhere to give you an
update on the status of the Quality R sk Managenent
Doctrine developed at ICH called @. |'"ve been
tal king to you about what quality risk nanagenent is.

"1l give you sone background. Initial steps in guide
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devel opnent, devel opnent of the qguideline. The
guideline starts off as to the scope, the process and
the tools and howit's integrated into operations and
what the next steps are.

This teamis defining progress managenment
as a process in assisting of well defined steps which
when taken in sequence support their decision making
by contributing to a greater insight into risks and
their inpacts. And the steps in the process could
includeidentificationof risks assessnent, educati on,
el i mnation and communi cation of risks. There's sone
understanding in the commttee, in the group, that
risk is a conbination of property of occurrence and
severity of the harmthat this caused.

Here's sonme background for vyou. Last
Cct ober you were presented with three presentations.
One, use of managenent fromsi npl e manuf acturi ng, then
you provided with a process risk assessnent nodel and
then the relationship between risk and know edge and
howto apply thempre and post-approval, e.g. scrutiny
and post-approval changes and the variety of GW

ar eas. IN April at the OPS neeting, one of the
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objectives that were stated was that OPS wll
inplement areviewquality systemand procedures that
will recognize the level of scientific know edge,
supporting private conplications, pl us process
capability, apply a risk base rate to scrutiny that
will relate to level of scientific understanding of
how formul ati ons frommanuf acturing processes factors
besi des product performance and then the capability of
process control strategies to prevent or mtigate risk
of poor product perfornance.

Sone background in the ICH process to
date; there was a neeting in July in Brussels where
groups cane together to discuss whether or not there
were nerits to noving ahead. Fol l owi ng that, there
was a neeting in Gsaka, Japan i n Novenber of | ast year
where the concept was devel oped and approved by the
steering commttee. In between Novenber and June we
snuck another neeting in there in March in London
where we drafted an outline and had a discussion for
two or three days about what is the general approach
to actually making this happen.

And t hen we had sone significant progress
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made in Washington in June where a first draft of a
guideline was issued by the team and it's been
distributed to the constituents for review A few
wor ds on t he approach here; in July of |ast year, this
statenent was agreed upon by all parties, "To devel op
a harnoni zed pharnmaceutical quality systemapplicable
across the life cycle of the product enphasizing an
i ntegrated approach to risk managenent and science".

The ICH process is unique in that it
requi res consensus by all the parties and it has its
own varying process because of that. W also agreed
in March that we woul d keep a fewthings in mnd. W
want to approach this with a process oriented thinking
in mnd. W want to be practical about it. W want
to find where we can use available risk tools and
apply them appropriately. W want the product that
they exercise to give us sone predictability. W want
to approach it in a flexible nmanner because we want it
to apply to as many pl aces as possi bl e.

W expect it to be consistent and
integrated. Initially the goal was to cone up with a

risk based approach here and we sat down and went
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through a |ist of why are sonme of the reasons we need
to have a risk based approach here. The docunent --
these are sone of the reasons and | won't go through
them | will kind of run down the benefits for you.
W t hought that enhanced patient confidenceinthisto
assure quality is a benefit. W expect to pronote
nore effective use of regul atory agency and industry
resour ces. Establish a systemc and well-inforned
t horough nmethod of decision making which leads to
greater transparency and predictability. | ncr eased
know edge of exposure to risk, and as Aj az nentioned,
we expect this to foster quality by design,
conti nuance i nprovenent i nthe technol ogy enbracenent.
The scope of this docunent is as foll ows;
this provides the framework that may be applied to al
aspects of pharmaceutical quality, including GW and
subm ssi on of new processes t hroughout the life cycle.
It applies to APls, drugs, biologics, vaccines and
exci pi ents of packaging material. 1t does not include

phar macovi gi | ance.

The process is as follows. First, the
process wll be initiated, assessed, risk has to be
SA G CORP.
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confirmed, conmmunicated and then followon review.
Sone gui di ng principles here are the eval uati on of the
risks should ultimately inpact on the potential risk
to the patient. The extent of the risk managenent
process shoul d be commensurate with the | evel of risk
associated wth a decision. The nore robust dissent
would be to lower a certainty. It is essential to
have a clear delineation of the risk question. Ri sk
managenent should be a iterative process. People who
apply risk managenent should be trained and use it
appropriately. A risk managenent process should be
appropriately evaluated and verifi abl e.

Now, once we enbark upon starting a
process like this, this is sonme of the thoughts to
keep in mnd. Define a specific risk mnagenent
probl emor question including the assunptions | eadi ng
to the question. Assenbling background information
and data under hazard where human heal th i npact
relevant to the assessnent. Defining how the

assessnent i nformati on and concl usions wi Il be used by

the decision nakers. ldentify the necessary
resour ces. Menbers of the team will have the
SA G CORP.
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appropriate expertise wth a |eader clearly
i dentifi ed.

The idea here to do a good job of risk
assessnment you need a team of experts that can bring
know edge and information but there's a need for
sonmeone who can exercise a tool, that's aside fromthe
experts on the specific scientific topics. Ask and
direct life risk assessnent questions. State clearly
t he assunptions in the risk assessnent. Assessingthe
quality and sufficiency of relevant data and
specifically a tie line of deliverables for the risk
assessnent .

Now, |I'mgoing to go through the process.
The first is risk assessnment and three questions are
posed. What can go wong, what is the |ikelihood,
whi ch |'i nks back to the original relationshi p and what
are the consequences? It breaks down into two pi eces.
Ri sk analysis is a suspended use of information to
identify specific sources of harmand to estimate the
risk. Ri sk eval uation conpares the estimted risk
against given risk criteria using a quantitative and

qualitative scale to determ ne the significance of the
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risk.

The next step is risk control. | t
describes the actions of the risk rmanagenents
deci sions. The questions here m ght be what coul d be
done to mtigate and reduce risk? \What options for
controlling risks are avail abl e? What are the i npacts
of current risk managenent deci si ons on future options
ri sk managenent? This too breaks down into three
steps; risk mtigation focusing on reduction of
severity of harm risk reduction focusing on the
reduction of probability and occurrence of harm and
detection of harmand ri sk acceptance is a decisionto
accept risk, 1i.e., no additional risk contro
activities are necessary at the tine the decision is
made. | n other words, once risk control is conpleted
t he deci sion to nmake the nove ahead but the next event
you will see allows the opportunity to cone back

The next step in the process is to
communi cate the risk. Ri sk comunication is the
exchange or sharing of information about risk and ri sk
managenent between the decision nmaker and other

st akehol ders. Information <can relate to the
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exi stence, nature, form probability, severity,
acceptability, treatnent, detectability and other
aspects of risk to quality. The communi cati on of
one's stakehol ders concerning quality ri sk managenent
deci sions can be made through existing channels. In
other words, in each region currently there are ways
where i ndustry and regul ators comruni cate on a variety
of risk issues.

And this is a piece about com ng back to
t he deci sion. Al risk managenent processes are
dynamc or iterative. Quality risk managenent woul d
apply to benefit fromnew know edge wi th each deci si on
cycle and used to enhance future decisions allow ng
for continuous inprovenent. |In other words, when the
team exerci ses that process of going through a risk
deci sion, the outcone of that woul d be sonething that
woul d be useful next tine a risk decisionis required.

Here is a proposed process flow | just
went through it. There's aninitiation step, there's
an assessnent step, there's a risk control step and
then a communication step and then a | ook back or

review. The we've |isted sone risk managenent tools
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and in this section, what the team-- what we tried to
do was not to go out and re-invent the wheel, and was
to | ook around for what are sonme of the best tools out
there that are avail abl e keeping in mnd that a | ot of
these tools are used in other industries and we need
to apply the original criteria for retrofittingit to
the particular circunstance that we're dealingwithin
phar maceuti cal s.

But one thing that we t hought we are going
to put on that list is process mapping, which is the
orientation of thinking when it cones to risk. Mbst
of the places we're thinking of applying this, we're
tal ki ng about a process where the know edge of events
prior and following are inportant to realize. And
there's a list of them here and A az nenti oned HSSN
(phonetic) and FMEA. Al of these have a variety of
attributes and are used in different places.

A conmplinmentary list to that list is the
use of statistical tools that give you information
that allow you to nmake a good di scussion and there's
a list of them here. Design of experinments is

sonet hi ng t hat was nentioned al ready, so nowthis part
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tal ks about how we take these concepts of risk
managenent and use of the tools and where could they
be used and here's a list of them Ri sk managenent or
ri sk assessment coul d be used i n product devel opnent,
e.g., a discussion of the risks and the limts of
knowl edge or the specification being set during
devel opnent. Regul atory authorities can use risk
assessnent and ri sk managenent when t hey do regul atory
pre and post-approval. It could be used as a
conponent of quality system In other words, in
audi ting conplaints, recalls and changed managenent,
there is always a conponent that could benefit from
t he use of risk managenent.

And there's a list of other applications.
It could be used in facility managenent, it could be
used in supply chain managenent, in other words,
mat eri al s managenment, assessnent of suppliers, that
sort of thing. It could be used in production. It
could be used in validation. It could be used in
| aboratory controls, packaging and at the end we put
Regul atory Authority Activities which applies to sone

of the other regions. It is quite active in this
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commttee and t hey put forth sonme val uabl e i nformati on
to this product -- to this docunent. David is going
to talk about it tonmorrow. The risk granting and the
process that's proposed cones fromthat.

Qur next step is apparently the draft
docunent is out there to the parties that are i nvol ved
in ICHto review this thing and give their comments
back. In Septenber, we plan to get together and try
to consolidate those coments and take a Step 2
docunent to Yokohama, Japan for the steering conmttee
to approve. I"'ve listed here for vyou the
organi zations that are participating in this working
group. As you can see, it's quite diverse and it's a
challenge to work the consensus process and it has
benefit of | eadership fromPhRMA, the FDA and fromt he
regul at ors. And we've gotten very good technical
feedback from the European industry. This is the
beginning of the list of definitions. This list is
expected to growas we get alittle nore detailed into
t he docunent.

And then finally, | have sone references

for you. Thank you.
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CHAI R BOEHLERT: Thank you, Fred.

(Appl ause)

CHAIR BOEHLERT: Are there questions or
comments fromthe subconm ttee nenbers for Fred. Yes.

DR. RAJU. Fred, as you | ook forward, how
do you see the @@ and the (B processes in --

MR. RAZZAGHI : That's a good point. What
we've talked to @B about so far is @@ is basically a
tool that needs substance init. |In other words, the
real value of risk managenent is what is the process
of working through a decision for exanple, to cone to
a decision. But that vehicle would be hollowif it's
not filled with information. So the best use of this
tool is involvenent would be if the relationship
between know edge and |ack of know edge and
devel opnent can be explored as arisk that using this
process wll allow us to nove to the next phase
conti nue to make progress and col | ect nore i nformati on
and --

DR. RAJU. And that's sonmething that wll
take -- is the thinking about connecting the science

of this with the science of --
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MR RAZZAGH : Yes.

DR. RAJU:. -- approaches that woul d happen
after the --

MR. RAZZAGHI : Yes, sone of these things
are working in parallel. @ is working to devel op the
docunent and we're kind of working closely with @B to
find out what the synergies are and we'd like to do
that sane thing. W have in our section about
integrating. The real value of this tool is going to
be how to be used in a variety of places. So the
criteria that we have used for selecting and using
woul d be for it to be flexible and sinple but maintain
t he poignant parts of it.

CHAI R BOEHLERT: O her questions? Dan?

DR. GOLD: Yes, Judy. Can you expl ain why
you' re not devel opi ng the severity concepts that are
related to all this?

MR, RAZZAGHI : That's a good point. W
have | ooked at sone nodel s and we haven't quite gotten
to the point where we're going to negotiate or di scuss
how that ranking is going to be done but the

prelimnary thinkingis it is fair to stakeholders to
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discuss it and cone to an agreenent as to what the
ranki ng -- what the appropriate ranking should be in
t he absence of one that's out there that could apply
to everybody. There isn't one out there that applies
to everybody.

In other words, given a certain process,
given a certain product, in the context of the science
of that product and process, you can di scuss and cone
to an agreenent what the appropriate ranking could be
or if generally speaking, the risk is ow, the person
who's using the tool can do a risk ranking on their
own and then explain it, you know, in an appropriate
setting.

DR. GOLD: Have you seen any differences
inthe three regions in evaluation of severity |levels
or concerns for severity level differences and
Vi ewpoi nt s?

MR. RAZZAGHI : Yeah, | think Johnis alot
nore gracious about it than I. | put that bullet in
nmy slide. It's quite a challenge. It's quite a
challenge to work wwth a topic like thisinICH And

there are a variety of -- | nean, risk is understood
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in a variety of ways by all participants. And work
off of a tenplate that says let's look at these
principles that we're trying to inplenent every tine
you |l ook at a topic, look at a specific issue, it's
hel ping us mneke progress. And as | said, the
regul ators especially FDA has cone forward with a | ot
of information and they're really hel ping to nove the
process al ong.

PhRVA has done a good job of providing
| eadership and kind of noving it along. So | would
say that the chemstry within the team is working
pretty well but we have no illusions about the
feedback we're gong to get once the docunent is out
for comment.

DR. GOLD: Thank you.

CHAI R BOEHLERT: (Okay, Nozer?

DR SI NGPURWALLA: Yeah, | have two
comments. On your slide entitled "R sk Assessnent"”,
the first cooment 1'd like to nmake is that thereis a
difference between what we nean by probability and
what we nean by likelihood and to articulate that

difference is going to take nme an hour but for the
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record, | don't think you should use the two words
i nt er changeabl y.

The second comment i s that your definition
of risk analysis is circular and let ne tell you why.
You define risk analysis in ternms of risk but you' ve
not defined risk. So --

MR, RAZZAGHI : No, that's okay. | have
the definitions in the back and I kind of flewthrough
it, but --

DR, SI NGPURWAL LA: Ckay, and the third
coment is your catalog of supporting statistical
tools is very inconplete. You can have --

MR, RAZZAGHI : It is.

DR. SI NGPURWALLA: -- a long catal og, but
the nore inportant elenents that should go into that
catal og should be a elicitation of probabilities and
elicidation of debilities. That seens to be the very
inportant function that one needs to do a risk
anal ysi s. Design of experinents, |I'm not going to
argue with you but | don't think that it should be an
inportant tool. Control charts, it's accunul ated sone

charts -- it's cunul ati ve sone charts, not accunul at ed

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

68

sone charts. So these are just academ c qui bbl es for
the future. You may want to | ook at these slides nore
careful ly.

MR. RAZZAGH : | would be interested in
those two points that you raise because one of the
chal | enges we' ve issued to the teamin | think it was
in OGsaka, was that in order for this thing to work, we
need to go back and do sone honeworKk. It's -- you
know, we really have to nmanage the dynamc --

DR SI NGPURWALLA: [|I'mdelighted to goto
OGsaka and tell you what it's all about.

(Laughter)

MR, RAZZAGHI: You're certainly wel cone.

CHAI R BCEHLERT: O her questions or
comrent s?
| f not, thank you, Fred.

MR. RAZZAGH : You're wel cone.

CHAI R BOEHLERT: Qur next speaker is Dr.
Tobias Massa and he's going to be tal king about an
i ndustry proposal for life cycle managenent for
processes and system control.

DR. MASSA: (Good norning. Wat |'mgoing
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to talk about now is not formally an expert worKking
group at |CH. It's a proposal nmade by the three
regional industry groups to look at what quality
systens need to be in place in order to realize the
potential of B and @®. W are |looking at this is how
we can utilize science and risk based quality
managenent systens to enabl e post-approval change and
i nprovenent . So we're trying to take what have we
|l earned in @B, what do we know about the process, how
do we apply risk managenent tools to it and be able to
operate in an environnent that allows us to make
conti nuous i nprovenent, nmake post-approval changes,
but the inportant thing is trying to operate within
that box that Dr. Berridge described, define what the
box is so that we don't have to get into a |oop of
continually having to nmake supplenents in order to
i npl enent that change.

So what we want to be able to do is define
what are the quality systens that we need to have in
pl ace that give both ourselves as well as industry the
confidence that we're | ooki ng at our manufacturing and

control processes appropriately and that based on the
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knowl edge that we gain during devel opnent as well as
during comrercialization, that we are appropriately
using all of those tools, collecting all the data
appropriately, evaluating all that data appropriately
and then inplenenting change in a controlled manner.
VWat we want to do is put this into -- put this
process into a guidance because there are different
expect ati ons about how this should be done that vary
regi on by region and inspector by inspector.

One of the things that both of the
previ ous speakers talked about was that there is
di sharnmony i n what sonme of these expectations are and
the goal here is to try and create a harnonized
gui dance of how do you apply this tool. Wat we woul d
like to have in this docunent is a description of how
you nonitor your process and controls to identify
trends. Now, those trends may tell us you're in
control and you don't have to do anything further.
You just continue to nmonitor or they may tell us that
we need to do sonething to get things to an
appropriate level of control or inprove the process.

We al so want to have a systemthat allows
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us to look at what we've called the undesirable
occurrences, the things that we need to react to, such
as devi ations, product conpl aints, audit or i nspection
findings, or the results of our root cause analysis
and how do we incorporate those into a technica
agenda for the particul ar product we' re tal ki ng about ?
W al so want to have a systemthat allows us to take
our proactive activities into account. W know that
at the tinme we go to commerci alization, we may not be
optim zed. |In nost cases we are not optim zed. So we
go into comercialization wth a know edgeable
techni cal agenda. How do you -- what quality systens
are you going to use to make sure that those are
appropriately worked into the quality plan for that
particul ar product?

What we hope to do by having this gui dance
in place -- and it's inportant that these things need
to be linked. Wat we're tal king about needs to be
linked to @B and @, is that we have a standard that
allows us to realize the full potential of B and (®.
W have a standard that encourages industry to nake

changes. 1'll show you sone slides at the end of ny
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presentation that explains why this industry is
di scouraged from nmaki ng changes.

W also need to give the regulators
confidence that we have the appropriate quality
managenent systens in place to handle this. And as
Fred mentioned in his presentation, we want to be abl e
to provide product to the custoner and i nsure that we
have a continued source of supply for these val uabl e
products to the custoner. One of the things that
we' ve | ooked at over tinme or what sone of the concerns
have been out there relative to our products, and this
is a slide that | think Alaz may have actually
presented here at the beginning of our discussions
about product quality and GwWs. And one of the key
concerns was that we had variability that creates an
i ncreased risk. Wat we don't know about the product
and how variability i npacts the product creates risk.
As a result of that risk, we have nore conpliance.
You have to test nore, we get inspected nore but
that's absolutely the opposite of what we're trying to
acconpl i sh

What we want to do is have quality by

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

73

desi gn; design these things into the process, into the
control of the manufacturing process rather than
testing to assure quality. And | think this slide
kind of gets to what Dr. Peck and Dr. CGold were
tal king about. In our typical GW process, we have
raw materials comng into a process that's controll ed
by process variables that |ead to sone product that
nmeets sonme determ ned set of specifications. During
devel opnent, what we currently do or at I|east the
perception of what we currently do is we concentrate
on the process variables and we don't |ook at the
variability of the incomng raw materials. So we
concentrate on the process variables and we try to
optim ze those during the devel opnent process and
during comrerci al i zati on, we concentrate on
controlling those process vari ables. But when we get
variability inthe rawmaterial, to Dr. Peck's point,
you know, sone of the physical attributes of these
materials, we end up with an i npact on product.

So what we're trying to do is change this
paradigm Now, I'll leave this for you to read but

Dem ng, you know, 50 sonme odd years ago made a comment
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about variability in inspections and testing quality
in as opposed to designing quality in and the key
things to take away fromhis coments so that you have
to understand the process. W were tal king about this
50 sone odd years ago, we still talk about it today.
And we want to be able to predict quality from
upstream activities and neasurenents, not on final
product quality attributes. And we want to do all of
this by working toward reducing variation. wel |
that's exactly what quality by design is.

Dr. Hussain, today, presented i nformation
that was also on a slide that Dr. Nasr gave at a
presentation at DIA just |ast nonth, talked about
FDA' s desired state is. Wll, | think you can take

the FDA of f the top of that and put industry's desired

state up there as well, because these are exactly the
sane things we want to achieve. W want to have
quality by design. W want to be able to set
speci fications using nmechani stic understandi ng. e

want to be able to have continuous i nprovenent and we
want science and risk based regulatory policy that

all ows us to undergo continuous i nprovenent.
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These are the sanme things that we want.
This slide has been shown before. It's one that
started out in PhRMA and the quality by design paper.
It was adopted by the ICH industry groups as we
started making our pitch to the regul ators about what
we were trying to acconplish with @, @@ and QL0 and
| think it's been used by | don't know how many peopl e
in various presentations. The concept here, quite
honestly, is that the nore you know about your
product, the greater vyour Ilevel of manufacturing
science know edge is, the less risk there is that
variability is going to have an adverse i npact on your
pr oduct . So as mnufacturing science know edge
I ncr eases, and that's not necessarily during
devel opment. That can be during comercialization.

To the points that have been nmade bef ore,
we' ve probably | earned just as nuch or nore about our
process during comrercialization than we do during
devel opnent . So we should take that accumul ated
know edge, the risk that associated with that product
and processes and controls shoul d decrease over tine

as that manufacturing science know edge i s obtained.
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The goal here is to have an appropriate |evel of
regul at ory oversi ght that matches up with the | evel of
manuf acturing sci ence and the level of risk that you
have. So the nore manufacturing sci ence you have, the
| ess regul at ory oversi ght you shoul d need particularly
inthe area of post-approval changes. The key to that
it having the right quality managenent systens in
pl ace that control howyou' re doi ng change wit hin your
conpany for that particular product because having
that flexibility doesn't decrease the oversight that
you have to have as you are inplenenting change.
It's just, what we're trying to tal k about
here is what's the level of regulatory oversight,
what's the |level of prior approval that you need in
order to inplenent changes. So how does this cone
together? How does this work and I'll go through this
with words and then show you sone di agranms of how we
envision this. It starts in developnent with quality
by design, using data rich experinents toidentify the
critical quality attributes of a product and the
process. To the points that have been made before and

what B is all about is taking this devel opnent data
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and getting it appropriately into an application for
revi ew

The point has been made before that
several of us in industry have met wwth FDA to share
what the data base is that we have going into an

application and it's, | think, true that we' ve been
reluctant to submt all of the information or nore
information than what we currently do in an
application because all of that is |ooked at as a
regulatory commtnent. It's not |ooked at as here's
the data that got us to what the actual regulatory
commtnments are. How did we identify what the
critical process paraneters are? Howdid we identify
what the in-process controls and specifications are?
It all gets looked at right now as a regulatory
commtnent. So there needs to be a give and take on
both industry's part and the regulator's part what
information gets submtted and how those data are
revi ewed and | ooked at.

All of that data leads us to our

val idation protocol. \What are the critical process

paraneters that you' re actually going to validate and
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moni tor during comrercialization? That will lead to
your validation report and both of those things, I
think, are appropriate to be submtting as part of
this piece of data that you' re going to be giving the
agency. One of the things we haven't tal ked about,
we' ve tal ked about setting specifications based on a
mechani sti ¢ understandi ng of the process but what we
haven't talked about is interim specifications. I n
other words, what are the specs based on your
devel opnment data and how m ght they change as a result
of the accumul ated commercial data that you get over
in your initial manufacturing process.

Q@ actually talks about setting interim
specifications but it doesn't go into how you go from
-- or how you set interim specs and then how you
convert those to long termspecifications. So that's
sonet hing that we should be able to think about and
wor k out . Dr. Hussain tal ked about conparability
prot ocol s and hopefully the final docunent that cones
out on conparability protocols wll be broad enough to
enconpass the types of changes we're tal ki ng about

her e. All of this leads to the point of having
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continuous inprovenent in supplenents wthout prior
approval s. Having the science and the ri sk managenent
piece of that is one part of doing that. Havi ng
qual ity managenent systens in place to control that
process of continuous i nprovenent i s what we're trying
to inplement wwth QLO or propose in Q0. And this is
kind of what we, at Lilly kind of call our radiator
di agramthat depicts what we envision this process to
be, starting in devel opnent and driving towards a
devel opnent history report based on the information
that's in there, you start to develop an integrated
val i dation master plan.

We al so have what we call a process flow
docunent which gets very specific about how you make
and control the product. |It's very specific to what
equi pnent i s used, what are the operating paraneters,
raw material specifications, all of that. Utimtely
that leads us from working in the pilot plant to
transferring this process to the ultimte site of
commer ci al manuf act uri ng wher e we under go
qualification and validation using today's parl ance.

W then get to commercialization, what
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we're calling execute and nonitor, where we're
accurul ating i nformati on and getting ready to nmake two
t ypes of changes; one what we can techni cal eval uation
changes. That's the prospective part. How do we want
to optimze the product based on what we've |earned
during devel opnent and what we've |earned during
commercialization. The reactive part is the GW or
quality evaluation and that's the response to things
li ke out of specs, deviations, product conplaints,
adverse events. Both of those would go through the
sane type of risk analysis that Dr. Razzaghi referred
to and we would develop a quality plan for that
product at that site. And that would cycle back into
the process, mybe even going back into further
devel opnment and then working its way down t hrough the
chai n agai n.

But in order for that to happen, and what
we're showi ng here are two parallel processes. The
top process isreally the scientific part. The bottom
part of this, the bottom three boxes or the bottom
half of this diagram really refers to having the

appropriate quality managenent systens that allowthe
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science to drive forward. So you can't have one
wi thout the other and that's what we're trying to
drive through with QL0. So again, com ng back to Dr.
Gold and Dr. Peck's concerns about how the process
should work, if we are concerned about physical
attributes, for exanple, of raw material comng into
a process, if we're using PAT to neasure those raw
material attributes, we can adjust the process
vari ables on a feed forward basis. By the sane token,
we can |ook at the product and neasure critical
quality attributes that are being accunul ated for the
product and feed back on those process vari ables. And
t he conbi nati on gi ves us better control of the product
and this is exactly what, | think, we're tal ki ng about
when we tal k about quality by design and operating in
that box that Dr. Berridge referred to because maki ng
these changes to these operating paraneters, these
process vari abl es, if you' ve defi ned t hem
appropriately in the box are not really manufacturing
changes and they're not things that need to --
certainly not things that would have to go through a

regul atory approval process.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

82

What you need to have are the appropriate
quality systens that allowyou to nonitor these things
and keep track of how they're occurring and determ ne
what changes need to be nmade based on t hat nonitoring.
QL0 is only part of the solution to post-approva
changes. Now, part of the deal here is that if we're
identifying the box appropriately that we talked
about, we don't have to get into a lot of post-
approval changes because t hey woul d be consi dered part
of the process. But | still think and I'lIl make the
pitch, that the regulatory process needs to be
changed. And the reason we say that 1is that
regulators regulate regionally. Manuf acturers
comercialize globally. There is definitely -- we
tal ked about disharnonization before. There is
definitely a |l ack of harnoni zati on on the regul ati ons
t hat govern manufacturing changes.

Every region has a different set of rules
that we operate under and these differences can
i nclude the regul atory nechanismfor filing the sane
change, what the review cycles are for the review of

t he dossi er, data requirenments and eveninterpretation
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of the sane data. Over time, this has resulted in
this reluctance on industry's part to make changes
because the regulatory hurdles are high. And just as
an exanple, if you consider an APl in Product A we
start off submtting one CMC dossi er for that product.
That gets submtted and we'll just talk about four
regions right now that result in differences in the
specifications, in process control, shelf life and in
sonme cases can even inpact how you' re actual ly maki ng
t he product.

One of ny colleagues related to ne that
for the same product they actually have three
di fferent manufacturing processes that cane out as a
result of the review process. So now you' ve got,
instead of having one product, vyou ve got four
different bul bs that are regul ated differently because
of the differences in the review process. |f you now
start to nmake process inprovenent changes, you start
getting differences in those products as well or that
review process results in different APIs there as
wel | .

So now you' ve got two different processes
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running three to five different products. It creates
an absolute | ogistical nightmare to do this. Now, if
you take that and magnify it even nore, saying that
you're making a change in an APl that effects three
different fornulations of the same product, you can
see that this becones a real |ogistical challenge to
make change. And just by way of a sinple exanple, we
at Lilly had a change which was an extension of an
expiration date based on real tine data, based on an
approved protocol. W had to file over 100
suppl enents or variations and it took over two years
to get all of that approved. And that's a sinple
change that certainly in the United States is an
annual report filing, but because of regiona
differences, we had to go through a rather extensive
regul at ory process. So | think the conbination of
what we're trying to do with @B, Q and the proposed
QL0 and a change in sone of these changed regul ati ons
will get us to a point where we have nuch better use
of our resources, nuch better use of the regulator's
resources, and a system that allows us, a quality

managenent system that allows us to do continuous
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i nprovenent .

Thank you.

CHAI R BOEHLERT: Thank you, Dr. Massa.

(Appl ause)

CHAI R BOEHLERT: Any comments from the
commttee? We're using up alot of tinme very rapidly.
A az?

DR, HUSSAI N: Wll, | think I wsh to
thank Toby for comng, especially today's is his
weddi ng anni versary and --

DR. MASSA: Thank you. My wife will thank
you if the plane gets hone on tine.

CHAI R BOEHLERT: Ken?

DR. MORRIS: Just one question, maybe you
said this but what's the tineline of this?

DR. MASSA: Well, that's an interesting
dilemma for us. One of the issues we're running into,
particularly with the EU and Japanese regul ators, is
t hey have said they don't have the resources to devote
to B, @ and QLO sinultaneously. So we're kind of on
hold at this point. The ICH steering conmttee has

given a tentative approval to the QLO concept but
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we're not going to be able to forman expert working
group until we get to Step 2 for either @8 or @@.

Now, give credit where credit is due, |
think in FDA we're trying to drive this forward
i ndependent of the ICH guideline. So we may be able
to lead the way here and try and push the EU and
Japanese regul ators to see the benefit of this.

CHAI R BCEHLERT: Q her questions or
cooments? If not, thank you, Dr. Massa. Qur | ast
speaker before we take a break this nmorning is Don
Mar | owe, who's going to be talking on the ASTM E55
comm ttee.

MR. MARLOWE: Good norni ng, Madam Chai r man
and conmttee. | appreciate the opportunity to speak
to the commttee about the devel opnent of standards
for PAT. What | hope to do this norning is give you
a very brief history of where we've been. |It's been
about a year since we've started doing this and try to
give you a feel for the framework that we're operating
within and please, as | go along, if there's any
guestions about where we are, don't hesitate to junp

on me here.
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First of all, | hope to |leave you with
t hese four points when we get done and to a | ater or
| esser degree | can do this and get you out in tine
for your scheduled break. Wiy use consensus
standards, first of all, for PAT? Consensus standards
provi des an opportunity for all interested parties to
participate in the discussion as equal playing
partners, so that they nenbers of the regulated
i ndustry, academ c experts and people fromthe agency
can all cone to a non-threatening forumand sit down
and talk about the issues and talk about what the
inportant topics are and agree on what approaches
should be to acconplishing the objectives that
everybody wants to achieve and it's a balanced
di scussi on. If you operate within the voluntary
standards comunity in the United States and
particularly if you operate with an ANSI accredited
standards devel oper, you are guaranteed that the
process discussion will be a balanced discussion.
That nmeans that no sector of the community will have
a domnant voice in the discussion and we'll talk

about that as we go along this norning, but for
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exanple, the FDA is just one partner at the table.
The reqgul ated i ndustry and the acadenm cs are partners
at the table but nobody can dom nate the discussion.

Due process i s an i nportant consi deration.
The ANSI, Anerican National Standards Institute,
basically has an unbrella set of rules within which
all standards are developed in the United States and
they follow closely to the WIO Code of Practice and
the TBT Agreenents on the handling of docunents
within the standards process and one of the key
attributes is due process. Everybody has an
opportunity to be heard and nobody can sumarily
di sm ss a discussion. It has to be considered and
eval uated by all the partners.

And finally the NTTAA, the NITAA is the
Nat i onal Techni cal -- Technology Transfer and
Advancenent Act. It was passed about 1995 and has
been inplemented by the Ofice of Mnagenent and
Budget in a guidance docunent, A-119 which basically
tells the federal agencies to use the standards
devel oped through this process, through a voluntary

consensus process, wherever possible. So in order to
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conply with our responsibilities under NTTAA we are
using this standards devel oped in ASTM as an engi ne
for acconplishing this activity. And ASTMis, as |
said before, an ANSI accredited standard devel oper
with all of the baggage and attributes of an
accredi ted devel oper. They have nore than 100 years
of experience. They were fornulated. They were
devel oped in 1989, specifically at that tine to
i nprove fatigue, what we now believe to be the fatigue
resi stance of steel rails for the railroad industry.

But they have many years of experience in
all kinds of commttees. There's nore than 130
commttees operating within ASTM  The agency works
wi th nore than two dozen di fferent ASTMconmm ttees and
E55 is just the nost recent of the comnmttees that FDA
has worked wth in ASTM to acconplish our
standar di zati on obj ecti ves.

ASTM is a recognized developer of
i nternational standards. If you |ook around the
world, nore than 44 countries have witten ASTM
standards into the national codes, so we believe that

ASTM i s an engine for acconplishing an awful [ot of
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the objectives the previous speaker nentioned. The
difficulty wwth the resources problemin many parts of
the world is that the resources are scarce to
acconpl i sh the changes that everybody wants to achi eve
here and with ASTM being a globally recognized
devel oper, we hope that sonme of these will be eased.

Finally, their offices are close. They're
up in -- just outside Philadel phia, up between
Phi | adel phia and Vall ey Forge and it's a speed run up
the road. W can be there in about three and a hal f
hours, so it enables us to go up there, consult with
the staff managers up there on activities that we need
for standards devel opnent and al so we' ve hel d several
meetings intheir facilities upthere andit's a speed
run up and down the road for staff.

The history of our working with these
folks is very brief. [It's alnost a year that we've
been working with ASTM to devel op standards for PAT.
You can see the cal endar here, it really got organized
in February of this year and it took about four nonths
to have the first standard published through this

consensus process. There's a term nology standard,
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E2363 and there's nore than 70 terns al ready agreed to
by the consensus process in this standard and the
standard i s being revised as we speak. Mre terns are
bei ng added, terns that their needed di scussion in the
first cycle of approval for that standard are being
revised and added as we speak.

The next neeting well be in Novenber here
in Washington and it wll be part of the standard ASTM
commttee week. It will be over at the Omi Shorham
Hot el over on Calvert Street. And | encourage anybody
and everybody who is in the room and w shes to
participate in the process to get engaged and 1'l
have a slide at the end that tells how This is how
the commttee is organized. There's really three
functional commttees; Sub 1 on nmanagenent, Sub 2 on
i npl enentation and practices and Sub 91 on
term nol ogy. The Sub 90 commttee is just a kind of
organi zational thing that you need to do to have a
commttee to keep the train running on tinme. But the
activities of these commttees, when we sat down to
talk about this, we realized there were a few

activities that were easy to tal k about, to break out
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as separate entities, materials, operating equi pnent,
control the environnent, people training, analytical
equi pnent and control systens, transport and storage
of packaging and package parts and packaged
pharmaceuticals as well as the managenent of the
processi ng and packaging and obviously the systens
infra-structure at the bottom what the plant needs to
make it work.

| didn't see the second -- the operations
and mai ntenance systens, there's an awful |[|ot of
things of that type that can be standardi zed. The
initial work itenms, you see there on the left-hand
margin there is a work effort ongoing. W is work
item There's a work itemto devel op sone standards
for raw materials, another one for manufacturing
equi pnent and finally, awork itemon instrunentation.
These are the three active work areas. W anticipate
that as sone of these things are acconplished, that
the commttee will nove onto sone of the other
activities. Sothe itens that you see there in detail
are all managed in E55-02. This was the

i npl enment ati on and practi ces subconm ttee and overal |,
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there's an over-reaching nmanagenent system being
di scussed, a nmnagenent systens standard being
di scussed in E55-01, the first of the subcommttees
that I nentioned and t he objective here, obviously, is
to have a unified system and E55-01, an unbrella
docunent and a bunch -- several, many E55-02
i npl ementation docunents to reflect the Dbest
practices.

Sonme of the -- the overall effort wll be
to describe and acconplish a work plan and descri be
and acconplish and enable the outcones. As |
menti oned before, we woul d |i ke people to partici pate.
The agency has a pretty heavy commtnment to meking
this work. | amthe chairman of E55 and sone of ny
col | eagues here in the Center for Drugs are active on
the three commttees that | nentioned previously, the
three subcommittees. Interestingly the senior
managenent of all the other subcomm ttees are i ndustry
people. They are nenbers of the regulated industry
and actually have taken their responsibility every
seriously about their roles in managing the activities

of devel opnent of standards for PAT. And contacting
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Pat Picariello at ASTMis a clean easy way to get into
the system They have a website also, astmorg and
E55 has a link in the website, so that if you want to
go see what's bei ng done and what the status of things
is, it's an easy access to the information. And I|'l]I
answer any questions. And | mssed by a m nute.

CHAI R BOEHLERT: Very good, nevert hel ess.
Any questions in E55? G K ?

DR, RAJU. Don, | really value the due
process in which you operate and we certainly hope to
live up to the expectations in all these neetings. As
you | ook at the rest of our discussion around | CH and
you look at the conplinent in terns of resources
internationally, on one side that's a positive thing.
Do you see any duplication possibly in the future in
terms of ASTM doi ng things and | CH doi ng t hings given
how long it takes for the government. It's tough to
| ook at duplication after the product is over and if
there is sonme, does it get nanaged with the people
nmore common or is it done structurally with people
i ke you?

MR. MARLOWE: It is actually -- 1 thinkit
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is actually done best with the people that are
involved. | think that it's unlikely that there would
be sone ki nd of a super managenent systemof the whole
thing, but I do think that the exercise within ASTM
will be a detail exercise, not an overall quality
system managenent di scussion. So there will be a
di scussion on best practices for managenent of PAT
within a manufacturing facility where the regul ated
i ndustry, the firms, get to share their best practices
but the overall inpact of that and the overall role
that that would play in a quality system managenent
plan for a firmwll not be on the table in ASTM
That will be an I CH discussion.

CHAI R BOEHLERT:  Any ot her questions or
coment s?

MR. MARLOWAE: Thank you, ma' am

CHAI R BOEHLERT: Thank you, Don.

MR. MARLOWE: Appreciate it.

CHAI R BOEHLERT: And we are right on tinme
so | thank you for your effort on our behalf. W're
scheduled for a 15-m nute break and we'll reconvene

pronptly at 10:45.
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(A brief recess was taken.)

CHAI R BOEHLERT: Okay, it |ooks lIike we
have al |l nmenbers present and accounted for. Nowwe're
going to change directions a little bit and we're
going to be educated hopefully, on Bayesi an
statistics. Nozer, ti's all yours.

DR, SI NGPURWALLA: Wel |, thank you for the
opportunity or the inposition to give this talk.
Let's see, okay, thank you. Well, the good news is
that 1've given this talk about -- this is the third
time l"'mgiving this talk in the | ast two weeks which
is fortunate because | was asked a few days ago by
Sandi a Labs to give a tal k on Bayesi an statistics and
things like that. Then | was in Iran giving the sane
talk and Los Al anbs Labs wants nme to give this talk
again, so |I've got a package that | can keep talking
and tal king and tal ki ng about .

Now, the notivation why | was invited at
Sandia to give this talk is that there is a large
group of individuals who are thinking in terns of
alternatives to probability. And so they wanted ne to

tal k about this topic and particularly as applied to
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reliability and fortunately, A az nentioned the word
"reliability" so | feel slightly confortable talking
about it but basically the title of this talk is
"Reliability for the Analysis of Risk" and it is a
Bayesi an perspecti ve.

So these are ny coordinates and this is
nostly based on a book that I'mworking on for a | ong
time. So first let ne start wth proper definitions.
Everything has to be defined so that there is no
confusion of vocabulary. So the first question is,
what isreliability and why is reliability relevant to
this particular community? It's -- this is sonme spy
IS ringing the phone.

kay, so it's the quantification of a
certain type of wuncertainty associated with the
efficacy and safety of a large conplex system to
i ncl ude biological systens where it goes under the
name of "Survival Analysis". So your drug -- sorry?
The drug manufacturing is also a | arge conpl ex system
and it doesn't matter what the conplex systemis, but
basically, reliability is the quantification of

uncertainty.
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The next question is, why do we need
reliability, why reliability? Well, it is one of the
two necessary i ngredi ents for maki ng | ogi cal deci si ons
inthe face of uncertainty connected wth the efficacy
and safety of |arge systens. Soreliability is one of
the two ingredients that we really need to nake
| ogi cal decisions no matter what the decision is,
whet her to adm nister a certain drug or whether to
manuf acture a certain drug or how to nmanufacture the
drug, it doesn't matter.

VWhat is the other ingredient? The other
ingredient is utility and utility is a very difficult
concept to essentially make precise but nost of the
time when we tal k about utility, we tal ked about costs
and our rewards that occur as a consequence of any
chosen decision. So every tine you nake a deci si on,
there are going to be consequences and associ ated with
t he consequence there is either going to be a risk or
-- I'msorry, | shouldn't use the word "risk". There
is either going to be a cost, a penalty, or there's
going to be a reward.

So the next question conmes up, is what do
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we nean by risk analysis? W've heard this termused
repeatedly in this particular audience and | think
would like to see risk analysis as the process
assessing reliabilities and utilities and it should
include the identification of the consequences. So
risk analysis is the process of assessing the
reliability and the utility and think of reliability
as a probability. Think of reliability as a
probability but let's keep it specific.

And it should include the identification of all the
consequences.

The next question conmes up why nust we
quantify uncertainty? Wiy this business of
gquantification? Wy not just do things? Managers
essentially nmake decisions wthout quantifying, you
know. Generals nake big wartinme decisions wthout
quantifying. Wy not just go ahead and do it based on
whim Well, I"mnot saying that by doing things on
whim you won't do the right things but essentially
formally, by quantification we nean the neasurenent of
uncertainty and by neasurenent we nmean a conparison

against a scale. For exanple, we use feet for
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di stance and pounds for weight, so what we need to do
is really we need to come with a scale to neasure
uncertainty. We are uncertain, we have to have a
scale to neasure uncertainty because we want to
quantify uncertainty.

And neasurenent i s a necessary ingredient
for invoking the |ogical nmethod and mathematics is a
| ogi cal nethod and |' msure there may be others but |
only know of one. Because w thout nmeasuring, we
cannot talk about it as said very nicely by Lord
Kel vin several years ago. So we need to quantify so
that we can invoke the |ogical nethod and w thout
gquantification, we really can't tal k about anything
systematically. Thus, to quantify uncertainty we need
a scal e of neasurenent.

So the basis problemis we are uncertain
about certain things. W need to quantify it and to
quantify we need a scale and so the question conmes up
what is the scale. What is the scale for neasuring,
what is the fortrula (phonetic), what is the weight
for nmeasuring uncertainty? So what are the scal es for

measuring uncertainty? Well, probability is the
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ol dest and per haps the nost conmonly used case. There
are alternatives to probability that are popping up on
the horizon with a ot of passion and with a |ot of
debate but sonetines without nuch content. And these
alternatives are possibilities and as this conmunity
gets nore and nore into this gane, | won't be
surprised if 10 years down the line, there will be an
Aj az Hussain standing up and saying, "W should use
possibility", so | want to caution you that there is
a scale that's lurking on the horizon.

There is also another scale, it's called
belief. There is another scale called plausibility.
There is another scale <called fuzzy neasures.
Confidence Iimt and point estimate is also a scale,
but probability is the oldest and perhaps the nost
comonl y used scal e. VWl l, the questions comes up is
if you are advocating probability as a scale, why it
should be the scale, what about these other
possibilities and beliefs and so on and so forth?
Confidence limts, the FDA wuses them Poi nt
estimates, the FDA uses them We think these are

alternatives to probability. So what are the
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strengths of probability?

Well, the first strength is it has a
foundation that is firmy grounded in coherent
behavior -- coherent betting and the axions of
coherent behavior. So there is a foundation behind
probability that is firmy grounded in coherent
betting. Coherent betting sinply neans you don't go
to Las Vegas purely with the intention of |[|osing
money. You're hoping to cone out ahead. So any tinme
you ganble, there should be a fair chance of also
w nni ng. And axi ons of coherent behavior it's a | ong
story but human bei ngs behave in certain ways and the
cal culus of probability is grounded.

But t he nor e I npor t ant reason,
particularly germane to this particular activity, is
that it's calculus leads us to a prescription for
deci sion maki ng under uncertainty. Most of you in
busi ness and industry are decision nakers. So you

need to nmake decisions and you need to make | ogi cal

good decisions, how you're going to do it. Well, it

says that the calculus of probability and I'll tel

you what the <calculus neans, leads you to a
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prescription for decision making under uncertainty.
The others to the best of nmy know edge, do not have a
simlar prescription.

So the next question cones up, if that be
the case, why are there alternatives to probability?
Vell, thisis atechnical issue and |l won't go through
the details of this but the axiomtization of
probability, the legitim zation of probability froma
mat hematical point of view is based on a certain
structure which sone people find is very rigid and
therefore, they propose alternatives to probability,
but we won't go into the details but to the best of ny
know edge, the alternatives do not have a
behavioristic foundation and do not lead to a
prescription for making deci sions.

Also some alternatives lead to answers
that are inadm ssible. That sinply neans you get
silly answers, answers that fall flat in terns of
common sense. But |1'd like to nmake sone qualifying
coments and slowly we should get to that. As a word
of caution, the axi ons of coherent behavi or upon which

probability and its cal culus are based are set to be
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normative. That neans they tell us howto behave. In
actual individuals may not behave according to the
dictates of normative behavior. We have plenty of
exanples. People do silly things. | like to drink
al cohol every day in the evening. | knowit's bad for
me but | do it. So that's not normative behavior.
|"mtold not to doit, but | doit and there are other
exanpl es. I"ve done sone recent work wth ny
col | eague, Jane Booker, who i s at Los Al anps Labs, and

we have been able to overcome sone of these

objections. Again, I won't go through the details.
Al right, so that nuch for sone
backgr ound. And now the main question, what 1is

Bayesi an i nference which is what you all want to |l earn
or those of you who know about it sinply find all of
this very trivial. Those of you who don't know,
wonder why all this is happening. So what is Bayesian
inference? Well, the answer is very sinple, Judy,
extrenely sinple. And the answer is this; when the
gquantification of wuncertainty is solely based on
probability and its calculus, inference is said to be

Bayesian. So to be a Bayesian sinply neans foll ow ng

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

105

probability and the rules of probability. And of
course, it's not easy to understand the rules and it's
not easy to work with it, but as a general statenent,
if you are purely going to describe uncertainty, and
measur e uncertainty using the cal cul us of probability,
you are a Bayesian. Any tine you violate fromthat,
you're not a Bayesi an.

In other words, a Bayesian is strict in
his or her adherence to the rules of probability.
That's it. It's not very hard to be a Bayesian.
Well, of course, within the class of Bayesians there
are categories and I'mjust putting this dowmn. One
are called bjectivists and the other are called
Subj ect Matter Specialists. The Objectivists, the
spokespersons for that particular school wer e
Jeffreys, a British astrononer, mat hemat i ci an,
phi | osopher. Jaynes was a an Anerican physicist,
passed away recently and LaPl ace, you all know who he
was.

So they wanted everything to be objective
and they sinply said, "W should quantify uncertainty

usi ng probability but we should not have any personal
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opi nions comng into the picture and what we need are
standards by which we can work". O course, this
particul ar school was criticized. |In fact, La Place
was severely criticized for doing this and essentially
La Place suffered a tarnishing of his reputation.
Then there are the subject matter specialists and the
bi ggest proponents of that school are De Finetti,
Savage and Li ndl ey, who happens to be ny co-aut hor and
friend. They basically are of the opinion that to
quantify uncertainty you really have to understand t he
subj ect; drug manufacturing, engineering, econom cs,
physi cs, whatever have you. You have to really get
into the guts of the subject in order to be a good
Bayesi an. That was basically the idea.

There is a |l ong debate about it and a | ong
-- sO, what is non-Bayesian inference? Wll, it's the
opposite of Bayesian inference; any process of
uncertainty quantification that does not fully
subscri be to the cal cul us of probabilities so | abel ed.
Well, of these, Frequentist Inference is the nost
prevalent. In the FDA and in NIH and in governnent,

Frequenti st Inference is the nost prevalent. Al your
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mlitary standards; 404, 105D, a lot of your control
charts, quality control procedures, the old ones, the
Shoehart (phonetic) chart, Qui nsone (phonetic) charts,
they all Frequentist and a Bayesi an woul d rej ect t hem
i ncl udi ng Dem ng, who at sone tines rejected them not
because he was a Bayesi an but he was using his comon
sense.

Now, why is there Frequentist |nference?
Frequentists, while subscribing to the notion of
probability as a netric for quantifying uncertainty,
interpret probability in such a way that sonetines
t hey have to forsake probability as the sol e basis for
quantifying uncertainty. Vll, |1 just nentioned
probability but there are many ways to interpret
probability and if | had the whole day, | would go
into all those particular issues but |I've been given
only 45 m nutes. Fortunately, they are during the
nmorning. | was schedul ed to speak in the eveni ng when
all of you would be either gone or asleep or if you
were awake, you would fall asleep. But we've been
nmoved up and there is a long reason why all this

happens.
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So I'm just going to put up one little
picture as a schemata of what's going on. So here we
have the quantification of wuncertainty and we
basi cally have two groups. One group says probability
is the netric. Then there is another group that has
possibility, belief, confidence intervals, and all as
metrics for confine uncertainty. Wthin this
particul ar group, you have the obj ective Bayesi ans, we
have t he subj ect natter Bayesi ans and t hen we have t he
Frequentists or Sanple Theoretic people and it's a
kind of a strange box here because this box has an
arrow here and also an arrow here. This particular
proponents of this, nost statisticians that I know and
| was trained as a Frequentist, essentially use
probability as a netric but the interpretation of
probability at sone point intinme drives us into this
particular box. So that's the schemata.

Well, that's an overview and that's a
general statenent. Well, the best way | can
illustrate all thisis by a very sinple exanple and in
the course of the exanple | will define what | nmean by

risk and I will also define what | nean by utility and
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this is what you woul d call risk based deci si on nmaki ng
or what ever verbi age you use. The sinple exanpl e that
| will use is the sinple exanple that |I've al ways been
successful wusing for the general audience because
everybody flies, takes an airplane, including nyself
and you're faced with a decision. And what brought
this to ny attention is | was on a conmttee of the
Nat i onal Acadeny of Engi neering or Sci ence or what ever
on certification of aircraft and | was dealing with a
| ot of people who manufactured huge, big, powerfu
engi nes which take this plane up and the particul ar
i ndi vi dual who was on this conmttee was a very fine
gentl eman from Boei ng who was responsi bl e for putting
two engines on the Boeing 777. So that was a big
decision why they built this plane with only two
engines when the classical junbo jets had four
engi nes, so howdid they nmake this decision to use two
engi nes?

Well, they didn't use decision theory to
be quite honest with you. They didn't use what |'m
prescribing but | had totalk to himand tell himthis

is how | would go about doing it. So I'"'mgoing to
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gi ve you that exanple. So the exanple here is should
we outfit a newy designed airplane with one engi ne or
with tw engines? Now, when you're nanufacturing
drugs at Pfizer or wherever have you, |'m sure you
have a | ot of decisions to nmake. You can translate
this into your own particular problem So how should
we go about | ooking at this particular problenf
Well, I'mnot going to put nunbers because
|"m very unconfortable with nunbers, so let's Cl be
the cost of acquiring and installing an engine. Risk
analysis is the nost inportant thing are two
ingredients, probabilities and utilities. Uilities
are costs. Probabilities are probabilities no matter
how you interpret them those two things are the nost
i nportant elenments of making risk infornmed decision
maki ng or whatever verbiage you use. So Cl is the
cost of acquiring and installing an engine. This is
slightly | oose. C2 is the loss incurred due to an
aircraft failure. So if the airplane fails because
you don't have enough engi nes, you're going to suffer
a bigloss, | just called it C2 and | call this CI.

And |'m assum ng that C2 is nmuch bigger
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than Cl1 because a loss, if an airplane goes down, is
goi ng to be nuch nore than cost of putting an engi ne.
You know, it keeps running and running and running.
Let C1 be the reward recei ved upon successful flight.
So every tine you carry passengers from Tehran to
London, which is what | flew and then back fromLondon
here, they collect effort from So this is -- just
measures the air flow Al right, now conmes the next
conponent and again, it's all laid out innotation, P1
is the probability of failure of an engine during its
m ssion. There's a probability that the engine wll
fail and | do faultry analysis, failure nodes on
effects analysis. | do all kinds of things, collect
data, coll ect expert judgnent, talk to the fell ows who
desi gn these engines, blah, blah, blah, and cone up
with a nunber P1 as the probability that a single
engine wll fail. WlIl, I have two engines so P2 is
the probability of failure of both engines. So you
know, one engine can fail and there is a certain
probability, and P2 is the probability that both
engi nes fail and when both engines fail, we have a bit

of a problem How do we calculate P2? It's a big
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conplicated question. | have sinply nmultiplied P1 by
P2 which is what old-fashioned individuals in the
i ndustry were doi ng.

They were assumng that the chances of
failure -- that the failure of one engine doesn't
i ncrease the chance of failure of the second engine.
So they were just nultiplying it and they got into
ridi cul ous problens doing this. But |'ve just put P2.
Now, the next question is, so this is a part of risk
anal ysis, getting this P1 and P2 and C1, C2 and Cis
all a part of risk analysis. But also a part of risk
anal ysis is the consequences to each decision. Wat
is the consequence in this sinple exanple? Either we
succeed, whichis S, or we fail whichis F. So there
are two consequences. It again, illustrative. There
are other ways to look at this in nuch nore detail but
|"mjust giving you a general sense of what needs to
be done. If you want to nove forward in this
busi ness, these are the kind of thinking that should
cone into play.

So we start by constructing a decision

tree. Again, there is fancy vocabul ary here used by
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di fferent people. The |ast neeting we had they used
sone other term which was nore acceptable to others
but basically you had a constructive decision tree.
So let's ook at the decision tree. And this is the
guts of everything. W have to nmake a deci sion and
that's call ed a deci sion node, D. The deci sion nmaker,
t he engi ne desi gner, the airpl ane desi gner has to make
a deci sion. So she has two choi ces. She uses a
single engine, which is decision D1 or she uses two
engi nes which is decision D2. So those are the only
choi ces she's al | owed.

Now, as soon as she mmkes her choice,
nature cones into play, that's called R1L to denote the
randomnode. Wat is nature going to do? Either it's
going to result in a success or it's going to result
in a failure. This is not a gane because you're
maki ng a deci si on agai nst a benevolent nature. 1In a
gane, when you want to use this in the context of
strategic i ssues, you have an opponent who is kind of
active, but this is a passive opponent. So you either
result in a success S, or an a failure, F. Then you

have to outline your utilities. The utility of a
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success when you nmake decision Dl is USDL. The
utility of a failure when you make Decision Dl is
UFD1. Pl is the probability of failure, remenber |
did that before and one minus P1 is the probability of
success.

Again the rules of probability say that if
this is P1, this should be one mnus Pl, so you have
the utilities here. Simlarly, you do this at this
node, the second node, that is you have chosen two
engi nes and then at |east one engine survives. W
assunme that with one engine the airplane can fly and
we assune that with both engines failing the airplane
conmes down. In actuality, it doesn't, it glides down,
but we just assune that it's a failure and then there
is autility associated wwth those two. So any risk
i nformed deci si on maki ng you want to nake, if you're
not going to cone up with a good decision tree, then
you're just doing it in a haphazard way. This is the
i nportant step that you have to go through and the
i nportant step involves a |l ot of inportant sub-steps.

You have to cal cul ate your probabilities.

You have to calculate your utilities and you have to
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outline what the consequences are. Here | have only
two consequences, S and P1. Well, the rest of it is
all mechanical calculations but I'll illustrate what
the cal cul ations are. At this random note, RlL we
conpute the expected utility of decision DI1. Thi s
expected utility is called, by definition, the risk.
This is the risk of decision D1. It's the expected
utility. What do we nean by that? It's the -- the
following calculation is the utility of success when
you choose decision DL multiplied by the probability
of the success plus the utility of the failure when
you use Decision D1 nultiplied by the probability of
failure.

So this expected utility is cal cul ated by
Rl and |, of course, should also wite here saying
that this is what is called the risk of decision DIl.
This is the definition of risk, expected utility. And
that's why | nade a comment to the previous -- one of
t he previ ous speakers what it neans. Well, these are
just nunbers. You don't have to worry about it but
these utilities | have set down in terns of costs.

O course, disconfort to a passenger also is a formof
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utility and we need to quantify that and that's going
to be very inportant especially in the drug business
where you can take sonme kind of a nedicine and have
side effects. It cures your disease, but you feel
| ousy. How do you put a value to it?

Well, that's the nore difficult part but
sonehow you had to cone up with a value and | have
sinply used dollars and cents to encapsulate this.
Simlarly, you do this at R2. You do exactly the sane
at R2 and you conpute the expected utility at the
second node. And again, | have these nunbers. You
don't need to go through the details but you have to
conpute the expected utility at this node and at this
node. Then the beauty of all this is this principle
of maxi m zation of expected utility, MU It says,
use decision D2, nanely two engines if the expected
utility, that 1is the cost nmultiplied by the
probability, added over the two consequences, exceeds
t he one for decision D1. O herw se choose deci sion D1
which is a single engine. So all you have to do is
construct the tree, not easy but this is where you

have to work with the correct scientists and the
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correct people, elicit probabilities, which is where
nost statisticians would play arole, elicit utilities
which is where econom sts, nmanagers, marketers and
others would play a role and conpute expected
utilities and choose that decision for which the
expected utility is the highest.

Well, these are sone notes because the
audience | was talking to was engi neers who al ways
like to dabble with nunbers and always |like to pull
out their calculators and punch a few digits, seven
digits off to the deci mal point and brag about it. W
don't want to do this here. So here's a comentary.
The role of probabilities and utilities in making
decisions is clear. The nore inportant point is this;
that it is the calculus of probability that |eads us
to the maximzation of expected utility as a
prescription for taking action. So there is
probability and there are rules of probability which
woul d be the next topic if | were continuing this talk
but just so that you may know that it's the rul es of
probability that lead you to the naxim zation of

expected utility.
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The alternatives to probability need to
provide a simlar prescription. | don't think they
have one and they need to cone up with one before the
alternatives could be. Okay, the above plus the fact
that the calculus of probability has an axionatic
foundation that is grounded in coherent betting and
behavioristic rules is the strongest argunent in favor
of the Bayesian paradigm so why should we be a
Bayesi an? Because it's the calculus of probability
that | eads you to a prescription for maki ng deci si ons
and that the cal culus of probability and probability
as anetric for nmeasuring uncertainty had a foundati on
that is grounded in so many other things.

Now, a | ot of people |ike to be Bayesi ans.
The fact that the Bayesi an reci pe can address probl ens
i ke one of a kind system Suppose you' ve desi gned a
new ai r pl ane where there has been not trial runs, do
you make a decision to fly it or if you want to send
a spaceship to the noon, you have not sent spaceshi ps
before, should you decide it or not, that's a one of
a kind system

I nformation fusion, the Bayesian -- the
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cal cul us of probability all ows youto fuse information
systematically, rather than doing it in an ad hoc way,
the ability to make predictions. Savings on sanple
size are sinply desirable by-products. There are a
| ot of by-products that are very desirabl e but the key
argunent for advocating a Bayesian point of view is
phi | osophi cal and mat hematical. The key reasonis to
have a sound phil osophy and sound nathematics. The
fact that there are sonme nice by-products should not
be the driving argunent. That's just sonethi ng which
i s desirable.

But there are sonme issues and what are
those? But this philosophic disposition also entails
a price to be paid. It takes the formof two issues.
So you want to be philosophically clean and cl ear but
you have to pay a price. And what is the price? The
actual behavi or of humans i s not always normative. W
don't do things which we are supposed to do al ways.
W get nore pleasure doing things that we are not
supposed to do and nmaybe pleasure is a part of our
utility but we -- there is a specification of the

prior that cones into this business, posses
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difficulties and ny previous neetings here at the FDA
and other places the big flag raised against the
Bayesians is the prior. You'll hear the word, "But
the prior, where do we get the prior for". Because to
get the prior you need to understand the underlying
science and engineering or the economc theory so
statisticians don't like to get involved, at |east
sone of them don't |ike to get involved in physics or
chem stry or pharmacy or econom cs. They just want to
do what they're trained to do.

But this particul ar paradi gmrequires that
you start talking to your scientific colleagues in
ot her disciplines and that becones an issue. The
other nore inportant issue is that the priors nay not
be unique. M prior and your prior may not agree and,
again, it's a big topic of discussion. Wy it is so,
we won't go into it but the Bayesians have an answer
to this and what is the answer of the Bayesians?
Vll, the answers are the following. The first answer
i s that the behavioristic axions di ctate how one ought
to behavior. They're a prescription for rational

behavi or. The Bayesi an says, "This is how you should
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behave. The fact that you don't shouldn't be a
criticismof the paradignt.

The second nore harsh reaction is that one
has no busi ness working on a problemthat one does not
under st and, thus studying the underlying science and
engineering is a desirable thing. And the basic
argunent i s whether you're testing an engi neering unit
for success or failure should not be viewed in the
sane vein as studying the sex of newborn babies,
whether they are nmale or fenale. There has been
studi es, you know, what proportion of newborns are
mal es or females and there is also this sane simlar
issue of testing for success or failure. You
shoul dn't | ook at those, both those problens in the
sane vein. One has genetics and biol ogy; the other
one has physics and other things going into it.

Non- Bayesi an nethods lead to inferences
that are inadm ssible and this is a heavy price to
pay. And here are sone exanples of non -- of
i nadm ssi bl e answers. You can get estimates of
failure rates and densities that are negative. You're

estimating sonet hi ng which by definitionis a positive
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quantity and you can produce estimates that are
negati ve and engineers will sinply reject that answer.
Vell, you get confidence limts that are silly. I
won't go through the details, and you can al so get
into this trap. Perhaps nore inportant for the FDA
you are testing sone kind of a drug for acceptance or
rejection, approval or non-approval. A capricious
i ndi vidual, a capricious organi zation, can mani pul ate
the process in such a way that you will accept bad
t hi ngs.

So in the context of mlitary standard
781(c), sequential live testing, there is a nice
exanpl e where a manuf acturer of bad products can sel
t he governnent t he bad product by conpletely foll ow ng
the rules but by behaving in a certain capricious
manner. | won't go through the details but just as an
exanpl e.

Thus, as a matter of principle, sone do
not use procedures that could lead to a trap, even if
the alternative procedures demand nore of the user
such as specifying a prior. And the other point |

want to nake is there's no known situati on wherein the

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

123

use of a Bayesian approach has resulted in an
i nadm ssi bl e solution or an inconsistent estimate. In
ot her words, the Bayesian solution is a safe bet once
a prior has been agreed upon. And the main inportant
problemis eliciting priors which seens to be the nmain
job of a statistician; nanely, you elicit priors to
estimate probabilities and of course, it's a big
enterprise which is what we need to work on and | have
-- this talk goes on for the whole day but |I'm not
goi ng to punish you, nor aml going to give you a test
which is what | prom sed Helen, so |'mgoing to spare
you in the hopes that -- okay.

| have all this on a di sk which the peopl e
at Sandi a were ki nd enough to transcribe to a di sk, so
|"m not going to give you all the 80 slides. | can
provide 19 slides but this is just a casual
conversational overview. There is a lot behind this
and there is a lot that needs to be done but ny only
advice to you, Ajaz, is unless you take a specific
problem sinple as it is, and work it through, you
cannot |lead the way. W are sinply otherw se tal king

about what needs to be done. Sit down, take a problem
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and work it step by step perhaps in collaboration with
i ndustry, get the whole group together, just to see
how this needs to be done, thank you. Bye.

(Appl ause)

CHAI R BOEHLERT: Thank you very nuch,
Nozer. Are there any questions or coments? Yes,
G K.

DR SI NGPURWALLA: G K., yes.

DR. RAJU. Nozer, have you seen peopl e at
Boeing or -- ever use this successfully?

DR SI NGPURWALLA: Ch, yeah.

DR. RAJU. And what is the benefits, what
has been their experience?

DR, SI NGPURWALLA: Wl l, since you asked
the question, the subject of reliability was i nvented
at Boei ng. They invented the idea of fault trees.
Well, it's part of the gane.

DR RAJU Is it strictly Bayesian
i nfl uence, Bayesi an deci si on?

DR, SI NGPURWAL LA: well, 1'll tell you
what, Boeing Laboratories closed about 20 years ago.

So | can't tal k about Boeing any nore. | can only say
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one thing, that they invented the Bayesian -- |I'm
sorry, they invented the fault trees, failure nodes
and reliability. They contributed fantastically to
it. Wiere |l see this happening nostly is right now at
the labs, at the national labs, there is a lot of
passi on one way or the other, for this and there is a
ot of activity going on in this.

O course, peopl e in business have used it
quite a bit. People in oil exploration have used it,
you know. There are pockets of resistance but | think
t he pockets of resistance are |losing the battle.

DR. RAJU. The argunents fromthe purists
is the traditional --

DR, SI NGPURWALLA: No, no, we are the
purists. The argunment from the inpurist, okay. As
long as we get it right.

DR, RAJU: The FMEA that the aerospace
i ndustry started are not truly Bayesian and you can't
really multiply thembecause they haven't really been
formul ated as probabilities. | nean, this is --

DR SI NGPURWALLA:  FEMA?

DR RAJU.  FMEA.
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DR SI NGPURWALLA: Failure nodes and
effects analysis is a strictly engineering function.
VWhat they do is they say that the airplane has fail ed,
why did it fail? Ws it the engine or was it the
pilot? If it was the pilot, why did the pilot fail?
Did he have an al coholic drink or was he upset and if
it'"s the engine, was it the wngs? You know, they go
through and trace the whole process. So that's the
failure nodes and effects anal ysis.

Now, when you design a new airplane, you
want to calculate the probability that it wll be
successful, so you have to first lay out the whole
scenario, that's the failure nopde and effects
analysis, then work your way up calculating the
probabilities. Now, people make m stakes. Wat's the
bi ggest m stake they make? They multiply
probabilities when, in fact, they shouldn't. So
here's a classic exanple. Take the Boeing 777, the
Boeing 747. It's got zillions of parts. Each part
had a probability of failure. If you multiply al
those probabilities, then the probability of success

of the airplane goes down to zero, yet the airplane
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flies. So inmediately the reaction was sonething is
wong with our calculations. So the big criticismis
not Bayesian nethods and don't confuse Bayesian
met hods with cal cul ating probabilities, you know

| f you don't cal cul ate your probabilities
correctly, you are going to get silly answers. So |
think the big question is, how to do it correctly.
It's very difficult, time consum ng and demandi ng, but
there are certain rules which have been -- obvious
rul es whi ch have been viol ated and that is the bi ggest
pr obl em

Any other comments? A az?

DR. HUSSAIN. No, | think if | recall the
di scussions we had at one of the previous neetings,
probably the mai n advi sory comm ttee neeting where we
di scussed the zero tolerance and we discussed the
traditional confidence and --

DR, SI NGPURWALLA: That's right, that's
right.

DR. HUSSAIN. -- confidence and criteria
for bio-equival ence and so forth.

DR, SI NGPURWALLA: And we changed?
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DR. HUSSAIN. Right, and | think could you
put this in that framework? Wat are the advantages
of noving away fromthat type of approach to sonet hi ng
that uses a Bayesi an type of approach?

DR, SI NGPURWALLA:  Well, let nme give you
an exanpl e of why you shoul dn't use confidencelimts,
okay? And this is going to be a quiz, A az because
that's how you're going to learn. | have -- X is the
height of all nmen in this room And suppose X is
distributed normally wth sone nean -- don't even
worry about normal, there i s sone nean MJL. Yis the
height of all wonen in this room and they're also
normal Iy distributed |ike us, thank God, otherw se
we'd be accused of sexism and their nean is MJ2.
Okay, the height of nmenis MJL, the height of wonen is
M2.

And for sone  reason, sone crazy
statistician wants to estimate the ratio of MJL over
MJ2, the height of nmen over the average height. And
he calls that RO and he conputes confidence linmts on
RO. Does all his calculations nicely, conputes

confidence limts and he conmes and says the foll ow ng.
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"I"ve conputed the confidence limts. They are m nus
infinity to plus infinity and the probability of
coverage is 99 percent". WII you buy that? No, it
has to be one. That's the kind of answer you'll

produce. So there are certain traps that you can fal

into. Now, it doesn't nean that you'll always fal
into a trap. Sonetinmes you'll fall into a trap but
once you fall into a trap, you have to be careful

because you don't know where the next trap is.
There's another reason. The neaning of
confidence limts is itself a convoluted idea. A
confidence limt when you cal cul ate, doesn't tell you
anyt hing about the particular scenario. It says, if
you repeated this process over and over and over
again, 95 percent of the tinme you'll get what you
want, whereas t he Bayesi an response is, "Wll, |'mnot
interested in the, you know, 99 other scenarios that
| have not seen. I'"'m nore interested in this
particul ar scenario”. That's why you should get away
fromthem But they are very strongly ingrained into
our culture and that's the reason why we have this.

So the particular neeting that we had, we advocated a
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deci sion -- they used anot her | anguage, but basically
this is what they were doing. Thank you. Any other
comment s?

DR. HUSSAIN: Just one nore, one of the
ot her aspects, we had a two-day workshop on this, at
FDA at Johns Hopkins University.

DR. SI NGPURWALLA: |'mfamliar with that.
| nmean, I'mfamliar with the characters that go to
t he wor kshop.

DR. HUSSAI N: Right, and our sister center
CDRH has been usi ng Bayesi an approaches.

DR, SI NGPURWALLA:  For equi pment only.

DR. HUSSAIN. Right. In the context of
what we are tal king about ICH @B, @ and so forth, I
t hi nk one of the attraction that | eads nme to seek nore
information and probably nore research in this area
for nyself and for FDA is use of priors because prior
know edge and use of prior information to nmake better
decisions is the opportunity, | think, | see of --

DR, SI NGPURWALLA: That's right.

DR. HUSSAI N: How can -- can you share

sone nore thoughts on that?
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DR. SI NGPURWALLA: Yeah. First is, | want
to criticize you with no prejudice, of course. You
shoul d not be a Bayesi an because you coul d use prior
i nformati on, no, no. You should be a Bayesi an because
it's logically closed and coherent. Now, the fact
that it allows you to wuse prior information is
certainly a bi g advant age because you' re goi ng to save
on the amount of testing and so on and so forth. The
danger is bad prior information could also |ead you
astray. So getting an honest and honorable period is
going to be an activity and there are net hods by which
you elicit prior information from people who are
subj ect matter specialists and experts and codify it
very carefully.

There are nethods and there is a |arge
body of literature to do it. There is also a
phi | osophic position and that is the follow ng. That
any Bayesian analysis is the anal ysis done by either
an individual or as a group of individuals -- as a
group acting as a whole and it's their best judgnent.
So it's conpletely possible that given the sane data,

and gi ven the sane i nformati on, one group can come up
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with a certain conclusion and anot her group can cone
up with a different conclusion because they have
different prior know edge and different priors.

That peopl e find obj ecti onable. They want
one answer to run across the board. So that is a
criticism So | don't know if 1've answered your
gquestion but getting prior information is an essenti al
step and there have been efforts to get away fromthis
ever since the days of La Place and right nowthere is
a large body of Bayesians in this country actively
growi ng, who are trying to get away from the prior
informati on and cone up with canned priors.

Most of the pure Bayesi ans reject themas,
you know, not being to the spirit of what is intended
her e. So there is a big activity but there are
met hods by which you can elicit and quote prior
information and that's where the research effort
shoul d be going. The prior information plus the data
gi ves you the probabilities. Uilities is another big
very inportant subject, particularly in the drug
context because there are side effects which are

unconfortable. The drug industry has a very serious
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problemin ternms of utilities. It's not just dollars
and cents. It's nore than that, so | think those two
are the key inportant steps. Another question?

DR. MORRI S: Yeah, so if | wunderstand
correctly then, so if your risk is the weighted

average of theutilities weighted by the probabilities

DR, SI NGPURWALLA:  That's right.

DR MORRI S: -- and if we don't really
have priors, as you say, if there's an absence of
priors or in sone cases maybe the data that have been
collected aren't really critical attributes and don't
really reflect the utility or -- so you can't really
calculate a probability |1 guess, then are you
basically saying that that's -- you can't really apply
t he Bayesi an nethods until that's the case?

DR, SI NGPURWALLA:  No, thank you

DR MORRIS: So --

DR. SI NGPURWALLA: Okay, | got the gist of
your question.

DR MORRI S: Ckay.

DR. SI NGPURWALLA: And it's because | just
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didn't nake one thing clear. It is true that you have
to cal cul ate the wei ghted average, utility multiplied
by probability. How do you get the probability?
There are two school s of thought, the Bayesi an and t he
non- Bayesi an. Ckay? The Bayesi an says you nust have
a prior to calculate the probability. The non-
Bayesi an says well, the priors could be subject, non-
uni que and therefore, we should only have data to
calculate it. The Bayesian said, you need the prior
and the data to calculate the probability. The non-
Bayesi an sinply says, you only need the data and no
prior, okay?

But once you' ve cal cul at ed t he
probability, both the Bayesian and the non-Bayesi an
Wi ll use the sane prescription. The only flaw here is
that the non-Bayesian, in using the prescription,
essentially uses the cal culus of probability and the
cal cul us of probability demands that you have a prior.
It's slightly, you know, el aborate to expl ain but both
will do the sane thing.

Deci si on t heory has been practi ced even by

non- Bayesi ans, okay, but the foundation for it cones
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from the Bayesian thought process. Sinply being a
Bayesi an neans followi ng the rules of probability.

CHAI R BOEHLERT: GCkay, any ot her questi ons
or comments? Nozer, thanks very much.

DR SI NGPURWALLA:  Sure.

CHAI R BOEHLERT: Qur | ast speaker before

lunch is Dr. A az Hussain.

DR. HUSSAIN. | wanted this to be sort of
filling the gap to some degree but | think it's an
inportant topic. It's again, an awareness topic that

we wanted to sort of put on your radar screen. W
probably will discuss this in detail at a subsequent
meeting but I do want to sort of bring an awar eness of
this initiative to you as a critical path initiative
and 1'Il focus on the industrialization dinmension.
The key aspects here | think, | hope you
had an opportunity to at |east | ook at the executive
summary of this initiative docunent or the Wite Paper
that we issued recently. The key focus area is
i nnovati onal stagnati on. | think we are trying to
exam ne this and chall enges and opportunities on the

critical path to new nedical products. The finding
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that I think as a nation both private and public
funding for research and bi onedi cal research has been
growing quite significantly over the years but the
translation of all that basic research to products for
the patients seens to be not in sync and that's what
we were trying to examne and at the sanme tinme the
cost of new drug developnent seens to keep
skyrocketi ng.

And there are different figures out there,
800 to $1.7 billion and so forth, So from a
regul atory perspective, | think what we feel is the
critical path which is fromthe prototype design to
the approval of that, is not receiving adequate
attention fromthe research community and even from
the academ c conmmunity and this could beconme or is
becom ng a bottl eneck to new drug devel opnent. So the
critical path that we have identified and defined is
an area which has not been receiving the attention
with respect to new nethodol ogies, nore efficient
nmet hodol ogi es, and research in devel opnment of drug
products and nedi cal products.

So if you really look at it from a new

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

137

drug developnent inproving efficiency of drug
devel opnment and revi ew, new devel opnent is a high risk
and highly costly enterprise andit's often due to the
high failure rate that we see. And can we do better?
And | think we nust do better is the thene that we are
trying to nove forward. There is a plan to issue a
list of projects that we thing are the high priority
proj ects in bot h safety ef ficacy and
industrialization. And the feeling is strong that the
current process is not sustainable if you want to
mai ntai n a robust pharmaceutical industry to neet the
public health needs of the U S

Wth that in mnd, | want to focus on the
t hree di nensions of the critical path initiative, the
one on industrialization which goes fromthe physi cal
design of the prototype to characterization small
scal e production, manufacturing, scale up and nass
production. If you really |look at the chall enges we
face today i n conventi onal material s and dosage f or ns,

tablets, capsules and so forth, the functionality of

exi gence, the availability of exi gence, t he
characterization is still a big gap, we don't
SA G CORP.
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understand all of those things, but as we nove forward
to its nanotechnol ogy, nanomaterials, the physics
becones nore and nore i nportant and we are not able to
address physics adequately for our conventional
materials, so a challenge in the conplexity is going
to be nuch greater

So how does -- this is sinply to sort of
remnd us what the current state is. Research and
training needs fromboth the national perspective as
wel | as the perspective of FDA, | think, is clearly a
topic for discussion that we want to sort of bring
forward and have it in a public forum The question
| have 1is our nation's education and research
infrastructure, is it adequate to neet the critica
path challenges? To ne that answer is a clearly
sounding no. And | say that fromtwo perspectives.

One i s before comng to the agency, | cane
-- spent nine years in teaching so very famliar with
the academc situation in the US. The society
essentially has decided that the rol e of pharmacy from
pharmacists in the US. is going to be of a drug

information, patient care. So the schools of pharnmacy
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which used to have a program and the rigors of
physi cal and anal yti cal sciences in those prograns has
conpletely be gone. So schools of pharmacy, the
phar macy graduates com ng out of schools of pharnmacy
inthe US. actually often do not qualify to fund the
PhD program In fact, | would prefer not to use them
because they don't have the physical grounding
necessary.

So schools of pharmacy, the industria
pharmacy prograns in the U S. are really incapabl e of
nmeeting the needs of this nation. And |'ve said that.
Sone people have disagreed with that but 1 think
that's -- | strongly feel about that. And | think
there is a need to focus or take our focus on nore of
a pharmaceutical engineering type of curriculum and
there is a need for <center for excellence in
phar maceuti cal engi neering, education and research.

Now, how do we sort of pronote that?
Several school s have contacted us, school s of pharmacy
and in coll aboration with schools of engi neering have
contacted FDA that they would like FDA to work with

themin devel opi ng such a center. And | think we have
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a strong interest in that and we will nmeet and we are
meeting with these schools to see how we can support
t his. But clearly, the critical path initiative
docunent was intended to bring this issue at a | evel
for public discussion, debate, so the society can
decide how well to fund this area because a |ot of
this information, a lot of the science and a |ot of
the know edge that needs to be created has to be a
public data base. It cannot be a private enterprise.

So | think I would like you to sort of
t hi nk about and if you have towards the end or right
after ny talk how should FDA support the case for a
focused effort on pharnmaceuti cal engi neeri ng? W have
met wth | SPE, | nt er nati onal Soci ety for
Phar maceuti cal Engineers, and politely | said, there's
not nmuch pharnmaceuti cal engi neering there. So we need
to bring nore pharmaceutical engineering in that and
actually have a workshop on the topic of
phar maceuti cal engi neering and the national need for
this focus. So please think about this and please
share your thoughts on how we shoul d proceed.

W wll be neeting with schools of
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phar macy and engi neeri ng who have interest inthis and
try to explore this possibility. | think clearly from
an internal FDA perspective, | think next severa
months we wi |l have to put a research agenda toget her.
W are right now focused on the Ofice of

ndustrialization

Phar maceutical Science on the
di mensi on, so what are the research and trai ni ng needs
of FDA?

| think from a research perspective, we
have been sort of collecting a set of topics,
projects, or topic areas for research and reali gnnent
of our research prograns and clearly the PAT research
programthat we have initiated, sone internally, sone
on col |l aboration, for exanple, the collaboration with
Pfizer, we are exploring other collaborations with
ot her conpanies, too, that wll be part of this
critical path initiative but we are, as | speak, have
a group of people neeting with NCI, National Cancer
Institute, on |looking at collaboration on physica
characterization of nanomaterials and physical and
bi ol ogi cal characterization, so we're noving in that

area of physical characterization of nanomateri al s.
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Clearly we have an i nt er est in
conput at i onal nmet hodol ogi es. Ofice of
Phar maceutical Science has a wonderful group of
bi oinformatics with respect to toxicology. W have
done sonme work wth respect to wuse of oprior
information and use of export systens in terns of
formul ation but that has been limted. There's an
opportunity for that. There's an opportunity --
actually, we are putting together a very strong
chenmonetrics group. W already have a few people.
We're hiring a fewnore to i nclude conputational fluid
dynom x (phonetic) and include all elenents that |
t hi nk woul d be needed to bring a sound conput ati onal
basis for CMC aspects. | think our other aspect is
support for generic drugs, efficient nethods for
bi oequi val ence (phonetic) is <clearly one of the
aspect, but | think as we nove forward in the critical
path, | see blurring or actually increasing the
chal l enge of what is pharmaceutical equival ence and
how do you defi ne bi oequi val ence, so our focus wll be
on that and in fact, we will have to probably take up

the topic of what is pharmaceutical equival ence soon
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because | think there is an opportunity to align that
and to streanline that and to actually make it nore
si npl er because today a tabl et is not pharmaceutically
equal to a capsule but if you put a tablet inside a
capsule, it's pharnmaceutically equal. So we have
| ogi cal ways of defining this. | think we need to
sort of pick that up

So all of this sort of cones together as
a research programthat we have Mon Surhan (phoneti c)
intheroom W just hired himfromthe University of
Texas and | think he and C ndy Busey (phonetic) are
focusing on the industrialization dinension. So this
year's programpl anni ng for research, I think, we wll
really focus on this. Jerry Collins and others are
clearly focused on the clinical side of it. So here's
an opportunity but you also have a chance to sort of
give us your thoughts, what are the project topics
that we really should consider, these are the broad
areas that we are wor ki ng on and devel opi ng a research
programto neet these needs.

Clearly, the training needs are equally

inportant, the pharmaceutical inspector training
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program the critical elenents devel opnent that we
start next nonth, the training program but also
training of the CMC review staff that Moheb will talk
to you about. And | think we will have to have a
systematic way of doing that, especially if you have
to all eviate sone of the concerns John Berridge rai sed
and how do you address these things.

So just I'lIl stop here and put these two
guestions on your radar screen. Anytime you have
suggestions and so forth, please send these to us.
Thank you.

(Appl ause)

CHAI R BOEHLERT: Thank you, A az. Any
gquestions or comments for Ajaz? Ken?

DR. MORRI'S: Yeah, just a comment and this
is not news to A az. "Il apol ogi ze in advance for
repeating it but to get it as part of the record,
think one of the historical issues has been separate
fromFDA or industry and that is that Nl Hand NSF j ust
don't view the kind of research that we're talking
about as fundanental enough to be treated by themand

t hey expect the pharmaceutical industry to shoul der
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the burden of that and that's historically, | think
why the departnents, particularly at the graduate
| evel, have had to abandon the sort of research so
that they could maintain funding in other areas.

So | think that's -- not to just express
regrets but to say that in the future if we can bring
pressure to bear as | know you guys have already
talked to -- Helen and Ajaz both have al ready tal ked
to folks in the other agencies, but if we can bring
pressure to bear so that they understand that
significance of this both financially and in terns of
public health, can only help.

CHAI R BOEHLERT: Any ot her questions or
comment s?

DR. SI NGPURWALLA: Yeah, | was just going
to pursue the point that was raised by ny coll eague
here. I'mjust curious. Wrk that needs to be done
which is of interest to the FDA, why should the NSF
put nmoney intoit? Aml correct in articulating that?

DR MORRIS: Wll, | guess what | would
say is that the di sconnect hasn't been that it's work

that's needed by the FDA The di sconnect has been
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their recognition of this as a rel atively fundanent al
set of research topics that need to be addressed in
general . | think, just as we draw |l argely on materi al
sci ence and bi ol ogy and the ot her disciplines to bring
into pharmaceutics, there are specific aspects of --
in ny particular case, of course, |I'mnarrowed by the
scope of ny research. For instance, if you |ook at
material science literature, very little of it deals
with small nol ecul ar organi c nol ecul es.

So it's not like you can go to the book
and grab the fundanental theories to be able to be
used on these sorts of conpounds necessarily. And
t hey' ve just not historically recognized the val ue of

this and the broad significance of scientific

endeavor.

CHAI R BOEHLERT: Any ot her questions or
coment s?

DR PECK: Yes.

CHAI R BOEHLERT: Yes, Garnet?

DR  PECK: Well, that's not what | was
going to talk about but 1'll say it anyway. Several

years ago we applied to NSF a rather, what we thought
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a rat her good grant proposal to study the fundanental s
of corn starch. And the only way that that grant was
elimnated was the fact that corn starch is not a
uniformmterial. W were trying to find out why it
wasn't uni formand what ki nd of physical properties we
could neasure and we had a nethodol ogy that was
proposed but they couldn't fathomwhy we woul d | ook at
this very variable material, how inportant was it to
our particul ar endeavors and at the tinme that was the
maj or di sintegrating agent in nost of our
phar maceuti cal tablets.

W sinply wanted to understand it nore.
So NSF turned us down and we did sonething else.
Concerni ng what A az said, | have to be very careful,
Ajaz. You may know of ny feelings and sone of them
are historical. |'mnot convinced that our solution
is in pharmaceutical engineering. If we consider
basi ¢ engineering prograns, at least the ones |I'm
aware of, the anmount of biological education that is
provi ded those individuals is very limted. You hit
on sonet hing that has to do wi th pharmaceutics and the

fundanmental s of pharmaceutics which gave us those
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tools to bring al ong new drug delivery systens for the
patient.

But it was aided by this sensitivity to
where the products were going. "' m having trouble
right now coping wth pharnmaceutical engineering
prograns. There are so many excuses why we cannot
open up the prograns and that's going to be a ngjor,
maj or hurdle with doing what is needed. As you have
not ed, we have to change in our fundanental prograns,
in our graduate prograns. So you have identified the
needs and that's great, but sone of those that have
control over what we can do have to | oosen up. That
is a concern that | have.

DR. HUSSAIN:. | think your point is well-
made and wel | -taken that just an engi neering approach
is inadequate and not sufficient. | totally agree
with that. And therefore, | think the pharnaceuti cal
engineering curriculumitself wll have to sort of
bring together the key elenents and not |ooking at
that as a purely engineering discipline. It has to
bring the fundanentals of chem stry, biology, and

engi neering all together and that's sonething whichis
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not present in our curriculuns in the U S

But if | start |ooking outside the U S.,
you see a very strong push for these conprehensive
prograns, especially in China, and nore so in Japan
comng through quite vigorously in a sense. So |
think the challenge here is this; the community, the
pharmaceutical community is a very small comunity.
If you look at the Anerican Institute of Chem ca
Engineers, it's a huge comunity. I f you | ook at
Ameri can Associ ation of Chem sts, it's very huge, but
the subset that is interested in the pharmaceutica
industry is often small. So you need to mai ntain that
identity. The industrial pharmacy prograns and the
phar macy school prograns were successful in sort of
nmeeti ng those needs, but now the societal needs and
the societal demands, supply and denmand is such that
| ook at BS degrees that you have either in chem stry
or even pharmacy BS degrees that Purdue has, you
create a scenario where the professional pharnmaci st
and their salary structure is so dramatically
different so it's not sustainable fromattracting the

strongest candi dates to your program
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The pharnaceuti cal engineering as a team
provides a neans to create that identity, provides a
means to create that resource structure and attraction
for students then focus on that. So we wll have to
develop the curriculum that is needed to neet the
needs. So your point is well-taken, Garnet.

CHAI R BOEHLERT: Any other questions or
coment s? If not, 1'd like to thank all of this
nmorni ng's speakers. W are right on tine. W wll
break for lunch and reconvene again at 1:00 p.m 1I'd
just nention, nenbers of the commttee, we've nade
arrangenments for |unch and Bob King will be escorting
us, right, to the place, our destination.

(Wher eupon at 12: 01 p. m a luncheon recess

was taken.)
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AAF-T-EERNOON S-ESSI-ON
1: 03 p. m

CHAI R BCEHLERT: (Good afternoon everybody
and wel cone back. We're going to start this afternoon
with sonme introductory comments by A az Hussain
followed imrediately by Ajaz and his presentation
G K wll cone after A az.

MEMBER HUSSAI N: | think the afternoon
session w Il hopefully provide the Committee with nore
informati on and nore substantial information to help
answer sone of the questions we have posed.

The thought process of putting this
afternoon session was to still take a | ook at sone of
the opportunities and what we have been able to
acconplish with respect to the concepts that we have
devel oped.

And then have share sone thoughts from
Moheb Nasr and Gary Buehl er because these individuals
are responsi bl e for managi ng t he day-to-day activities
and sonme of the challenges they face. And what are
they planning to do in hel ping us noved towards the

"desired state".
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So vyou'll see different levels of
activities while they're trying to nanage the day-to-
day activities, how do we nove towards the "desired
state".

And following that discussion, ' ve
invited Ken Morris to come and speak to you about his
experience in hel ping us think about this and hel pi ng
us nove towards what | would |ike to call a question-
based revi ew process.

And | like that term because it hel ps us
to hopefully focus on asking the right question.
Question-based review process is actually in place in
our Ofice of c i ni cal Phar macol ogy and
Bi opharmaceutics. And | actually like it quite a bit
where you sinply, clearly identify what are the
guestions to be addressed; and then focus your review
around t hose questi ons.

And | think we have an opportunity in the
CMC world to do the sane. And so Ken has been working
at it wwth the CMC | eadership within the Ofice of
Phar maceuti cal Science, debating, discussing. So he,

| think, is the right person to share sone of his
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thoughts wth you before vyou get into vyour
del i berations and di scussi ons.

So that's the agenda for this afternoon.

After listening to the discussions this
nmorning, especially wth respect to some of the
di scussions with the design space and sone of the
opportunities, for exanple, Dan, you raised the i ssue
i f you have understood this range of conditions work
fine, why don't you sort of take advantage of that?

And | think that's what we are trying to
doin . | see as B, fromny perspective, is trying
to harnonize different regulations in Europe, U S
and Japan with respect to changes or variations by
changing what is -- how we define change.

For exanple, if you have a range of
studi es done, and you understand the range is not

critical, so why not redefine that as not being a

change? So that's, | think, what we're trying to
achi eve.

So keeping that in mnd, I'll share with
you sonme of ny thoughts on specifications. Sonme

chal | enges and opportunities in the enhancenent of CMC
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sections of NDA's quality by design is how to set
speci fications.

And | was planning to speak after G K
Raju but | think listening to this mght help you
because | think GK. is going to talk to you about the
wonder ful opportunity we have from the know edge-
shari ng perspective.

Sowith that inmnd, I'd like to sort of
agai n repeat that | think the opportunity is therefore
conpani es that acquire extensive understandi ng about
t he product and manuf act uri ng processes and share this
with the regulators, that helps us to be -- enhance
our science and risk-based regulatory quality
assessnment in setting specifications, reduction in
volune of data to be submtted replaced by nore
know edge- based subm ssi ons, and flexible plus
conti nuous i nprovenent.

In fact, | think our goal is to nove
towards the state where you have one cycl e revi ew, CMC
review, and essentially everything is banished in the
GWP inspection site in the continuous inprovenent.

And | think this is the desired state t hat
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is possible. And | think Dr. Whodcock's presentation

which is in your handout, she has continued to think
about this. And her |atest presentation on quality by
design | think is quite telling in the sense this is
a proactive approach on how you approach the
devel opnent and how you approach specification
settings.

Qual ity by desi gn stipul at es or postul ates
key perfornmance paraneters early in the devel opnent
process. Now this is based on what we know at that
point plus your prior information. And then you
desi gn product and processes to be robust around for
t hese paraneters.

But the chall enge today, as John Berri dge
di scussed sone of this in his presentation, wthout
adequate product and process developnent and/or
know edge sharing, you have hi gh | evel s of uncertainty
Wth respect to critical attributes, what is critical
and what is not critical.

And when you have that high level of
uncertainty, we often have to nmake decisions

conservatively. If you don't know, everything is
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critical then.

And also | think the questions that we
strugglewithisis the sanple size representative, in
representative disc sanples and adequacy of risk
coverage? Exanple, conpendial discs to assure batch
qual ity.

So those are the regulatory risks or
concerns that our reviewers are trying to mnimze
t hrough their approach to specification setting. In
absence of extensive understanding of product or
process factors, you have to make a conservative
deci si on.

| think reduced concerned ri sk by covering
al | apparent attributes with acceptance criteria based
on capability of test nethods and/or manufacturing
process plus very inflexible SOP that sort of follow
fromthat. So that's the current way of sort of doing
business of current regulatory risk mtigation
strat egy.

But | think |l wanted to illustrate sone of
this using a current situation on distribution

attribute. Now t here are many, many gui dances that
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sort of you have to | ook at to glean this information
but I won't be able to do all of that for you today.

But | just wanted to sort of share with
the | CH (6A decision tree and howit sort of addresses
the resolution and why | think the current state tends
to be testing to docunent quality. And in ICH @8,
we're noving toward the desired state where we are
trying to get to a quality by design

The bi ophar maceuti cs classification
system the BA/BE gui dance, the SUPAC gui dance, and
the dissolution guidance itself are sort of
i nterconnected. Unfortunately we don't have the tinme
to share with you all of those connections that | have
sort of worked out.

But et nme start with the QA deci sion
tree. The first question that we asked in this
decision tree does the dissolution significantly
effect bioviability? If the answer is yes, we devel op
test conditions and acceptance criteriato distinguish
bat ches wi th unacceptable bioviability.

If the answer is no, we go down this

decision tree to say do changes in formulation or
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manuf acturing variables effect dissolution? |[If the
answer is no, we go down to adopt appropriate test
conditions and acceptance criteria wthout regard to
di scrimnating power to pass all clinically acceptable
bat ches.

But if the answer was yes, are these
changes control | ed by anot her procedure and accept ance
criteria? |If the answer is yes, we cone back to the
previous result. If the answer was no, adopt test
conditions and acceptance criteria which can
di stingui sh these changes. Generally, single point
acceptance criteria acceptable.

Now, | have i nserted sone questions. How?
How do we know dissolution significantly effects
bi oviability? OCkay? There are wonderful studies that
are done in Phase |, Phase Il which actually show you
so nmuch information.

For exanple, one typical that is carried
out is a related bioviability study solution was
established. W actually do not use that effectively
i n our decision-making. Oten you wll see a solution

perfectly superinposable to a solid dilution
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essentially saying dissolutionis not great Iimting.
Ckay? So we know that that happens in nany cases but
not in all cases.

But then the solubility, the particle
size, dissolution rate, all can give you the signal.
We don't utilize that information today.

So often our answer is yes, dissolutionis
an inportant attribute. It is an inportant attribute
and we have to control it using a dissolution test.

And the many questions that how, what,
why, and so forth that you see on this chart are not
fully addressed but not only the information is
scattered throughout the NDA subm ssion but also |
think we often don't have tine to pull all this
together in a concise way to answer these questions.

And, t heref ore, we often set
specifications because that is the tradition.

Suppose | go down this route, dissolution
does not significantly effect bioviability. Should we
be asking the question do changes in fornmulation or
manuf acturing vari abl es effect dissolution?

Wiy woul d we ask that question?
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The answer is for over shelf life, over
the period of shelf life, there m ght be change which
m ght not be apparent in the rel ease.

Al right. But then we establish a
di ssolution criteria using a dissolution test. So
that's the current situation.

And here are three exanples, nore recent
exanpl es of how we set specifications. Nowthese are
three very recent exanples. And here are the revi ewer
comments, three different ideas.

Wt hout adequate product devel opnent
and/ or know edge sharing, we debate frequently. So
one of the |ast decisions we mght dois this is your
specification to the end of the NDAreviewcycle, this
i s what our decision mght be. And you often have no
choice but to accept it.

So here is the first conment. The
revi ewer reconmends ti ghter di ssol ution specification.
Q of 80 percent in 30 mnutes. And in this case, it
was based on, you know, what the clinical batches
wer e.

And if you go down the |ist, they say the
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sponsor -recomended di ssol ution specification nmethod
was unacceptable. W sinply say the sponsor's Qof 70
percent is too low. The direct product that rel eases
only 70%is likely to be bioequaled -- is less |likely
to be bioequaled than a product that releases 100
per cent.

Therefore, we recomend a Qof 80 percent.
Sonetines that Q of 80 percent nmay not be actually a
profile point inthis, the total exanple. Therefore,
we propose the sponsor's specification of Q of 80
percent at 60 mnutes should be changed to
specification of Q of 80 percent in 30 m nutes.

Mich of this di scussionis based on three,
four, five batches that we see in the new drug
devel opment. We do not bring the systematic thinking
with respect to the physical, chem cal properties of
the drug, the formulation, the disintegration
mechani sm of any of them That's not really fully
utilized today.

And then what | say here is we have cGW
problens. Hereis awarning letter. An inspection of

your drug facility, blah, blah, blah, there is no
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assurance that witten producti on and process contr ol
procedure established for coating are sufficient to
produce a product that has the quality it purports or
represents to possess.

The duration of coating «cycle as
determ ned by the pan operators is based on a visual
determnation that <coating solutions are even
di stributed before proceeding to the next step.

It shoul d be noted that it was hundreds of
bat ches. So the nunbers are not snmall here. A nunber
of batches nade in 97 or 98 were rejected due to in-
process distribution failures.

And then you go on to the partial rel ease
of various products even though there was not data to
invalidate all the specification results. And so
forth, and so forth. This is catastrophic. And this
is not a small conpany. This is one of the mgjor
conpani es.

So what happens is, | think, every aspect
of our regulatory is interconnected. And G K. Raju
his data has always shown us in the sense that, you

know, all the specification results are a significant
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-- they contribute a significant increase in cycle
times and so forth.

And here is a couple of exanples that I
took fromhis slides. But here al so many of these are
physical attributes, dissolution. And what | would
argue i s many of these are physical attributes that --
where we have struggled wth.

Dissolution is not the wrse case
scenario. | would say when it cones to particle size,
gasket conpacture, and others, you have significant
measurenent variability that you have to deal with

But let's look at this. Testing to
docunent quality clearly requires aless variable test
method. Here is the data fromour lab in St. Louis.
The current USP 10 mlligram Prednisone caliber
tabl ets exhibit slowdissolution over time. It's not
a stable caliber. It keeps changi ng.

So if the acceptable test equipnent
calibration limt is 28 to 54, and if you often live
with our F2 criteria, which is an average of six, and
then you conpare the two average profiles, and that

average profile should not be nore than ten percent
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di fferent between t he pre-change and post - change, what
do we see?

The calibrationlimt far exceeds that but
that's what we have been practicing for years. So
what can we say about the use of F2 criteria where the
mean profile difference that we accept is ten percent
or less as a way to docunent and change quality?

And if you look at the table there, the
table fromtwo different data sets, the shift in the
stability of this <calibrate, so if | 1look at
calibration as a neans to say this is ny target,
that's giving ne a target value, even the nean
estimate, the point estimate i s questionable with this
met hod.

And just to summarize the dissolution
experience at the FDA's Division of Pharmaceutica
Anal ysis, dissolutiontesting with USB Apparatus 1 and
2 requires diligent attention to details, both
mechani cal and chem cal, dual response can respond
differently to small variation in apparatus setup or
degassing, large differenceindissolutionresults are

possible unless all paraneters are carefully
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controll ed.

The experi ence at Di vi si on of
Phar maceutical Analysis, FDS St. Louis indicates that
differences in reproducibility can often be traced to
i nproper nechani cal calibration and/ or degassing.

And we have a situation where we often
have to reject, recall batches, because of mnor
dissolution failures. And we have no good neans of
getting out of that trap that | think we are in.

And this is not new Qur Canadi an
col | eagues, Heal t h Canada, has been tal ki ng about this
for years. And this is from1992. W often see fal se
positives and false negatives in sonme of our
nmeasur ement syst ens.

And here is just one exanple. "' m not
going to explain that but lan Mggelri, and he used to
be at Heal th Canada, published this sone tinme ago.

Now, just to continue the thought
processes that are so entrenched in testing to
docunent quality, and we often ignore all the prior
information and we focus on the test results, is a

reason for thinking -- of major thinking.
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Here is another exanple from the QA
decision tree. | just want to illustrate two points
fromthis. Nowthe question | want toillustrate from
this is do we al ways need a dissolution test for every
solid dosage forn? The answer is yes currently.

But | think QBA opened t he door to say not
necessarily. Al though I'm not too pleased what QBGA
r econmends, a disintegration test instead of
di ssolution, which is probably far worse than that.
| think there is a better way to deal wth this.

In Decision 3, No. 71, it says the product
is not nodifiedrelease, the drug has high solubility,
the product has rapid dissolution, then you ask the
gquestion has a rel ationship been established between
di sintegration and dissol ution?

If so, then you mght want to go to a
disintegration test instead of a dissolution test.
Now in Europe, this is acceptable. | don't think we
have approved a single one in the U S

But the point | want to make here i s just
pay attention to that. W're focused not on

under st andi ng the product, not on understanding the
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process. W are trying to create conpari son between
two different tests, a disintegration test and a
di ssolution test.

And the reality is this. If you are
famliar with the disintegration test, you have a cube
with a 10 nesh screen which goes up and down. So you
put a tablet and that goes up and down. And you j ust
| ook at the tinme when all the tablet fragnments have
passed through the sieve.

So in this case, the table is
disintegrating into | arger chunks to small chunks at
a point where you stop and say the tablet has
di si nt egr at ed. The total dissolution of that is
t hroughout the surface, larger particles, smallest
particles and so forth. So dissolution can conti nue
after disintegration is over.

Now t he point toillustrate here is this,
they're twofold. One, we are conparing apparatus --
di ssolution apparatus to that of a disintegration
apparatus. The hydrodynam cs are different and the
medium mght be different. That's not a true

conparison. That's not a quality conparison per se.
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But that's fine.

The other aspect here is, | think, the
hesitation that we often have is now, yes, thereis a
risk associated here by noving to a disintegration
test because dissolution continues even after the
disintegration tine is over. The reason a risk could
be pol ynorphic transitions. You may see pol ynorphic
transitions and a disintegration test m ght not ever
pick it up, correct?

So these are sort of the questions that |
think with good science, what we have tal ked about in
B, we can address sone of these questions in a
subm ssion. But not today because we don't have al
this information to really nmake a rational decision

Testing to docunent quality, the face has
many dinmensions. It is applied as in process and end
product release and stability testing. So the
reliability of specification is a key question
because, | think, we look at that in absence of
process under st andi ng.

Managi ng post - appr oval change and

continuous inprovenent is a challenge. And | showed
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you just one aspect of the F2 netric and what
chal l enges it poses. Product and process know edge
acquisition and generalization is also challenged
because now you are relying on a traditional wet test
to -- and if you're trying to do a design of
experinent, that's a hunongous resource conmtnment in
the tine it takes to do these tests.

So how can pharnmaceutical devel opnent
knowl edge hel p? How can we denonstrate quality was
designed in, specifications based on nechanistic
under st andi ng, continuous "real tine" assurance of
quality, and flexible continuous inprovenent.

| think the @B, the @@, and the overal
QL0 are all trying to nove in this direction to answer
t hese questions. Wat | would hope to see, and this
is for debate, discussion, and so forth.

This is the sanme decision tree that |
showed you earlier from Q6A but now, froma design --
quality by desi gn per specti ve, di ssol ution
significantly effect bioviability, that's a design
guesti on.

You postul ate that based on the
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characterization of your APl or drug substance. You
know t he solubility and you know t he pKa, you know so
you have a know edge based on how this nol ecul e m ght
behave. And so you postul ate.

And then throughout your devel opnent
program you confirm based on nechanisns and/or
enpirically. So that product design applies to those
two decision trees that you have.

At the sane tine, froma ri sk perspecti ve,
if we understand the PKPD of this, we wll have a
better focus maybe towards the end of the drug
devel opnent process, not at Phase |, Phase |1, but
towards the end of the NDA subm ssion process, what is
acceptabl e? Wat is not acceptable bioviability?

Today, the answer is anything outside of
80 to 125 is, by virtue, an acceptable bioviability.
And that's a wonderful clinical pharmacol ogy question
of what that question is.

So once you have that, you start answeri ng
this question, design for manufacturing and controls
or design of manufacturing and controls and how

reliable are these because t he second deci si on di anpond
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that you have, do <changes in fornmulation or
manuf acturing variables effect dissolution? R ght?
I f the answer is yes currently, are these
changes control |l ed by anot her procedure or acceptance
criteria? |If the answer is yes, you still go back to
the dissolution test step. M answer to that question
would be is that really necessary? Wth this

scientific know edge base and so forth, can we do

better?

So those questions can be brought to bear
on this. An overall, risk-based CMC, why can be
asked. | think a reviewer should ask why do need

this? Wiy do you need redundant systen? Wat is the
value of this? And so forth

But also | think we need to find ways to
answer the question so what. Now if the virtue of, |
think, what | have learned froma quality systemis
you have to focus on the voice of the custonmer. Now
i f di ssolution does not significantly effect
bioviability, if adrugis highly soluble, andthis is
a rapidly disintegrating drug, is that a critical

vari abl e?
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| think today we'll answer always yes.
Di ssolution is an inportant attribute, no doubt about
t hat . But a test? Is that inportant? | think we
have to start thinking about so what? And the so what
has many, many connections. What is acceptable? And
so forth

| think overall CMC systens approach that
Moheb will talk to you about, | think he's starting to
think about this as a quality systens assessnent
program And it's to sort of bring the connections
and the B offers that opportunity to |ink the norphic
formparticle size stability failure mechani sns to ask
t hose questions why and then how.

So based on quality of pharmaceuti cal
devel opnent know edge, can we not eval uate overall CMC
systens approach, that is link to norphic form
particle size stability failure nmechani snms and addr ess
the concerns and risks? |s dissolution specification
needed? |Instead of wet dissolution test can we use
di sintegration test?

| don't Iike that personally but that's a

valid question. Real tinme rel ease and stability based
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on process controls and say NIRtests, capsul es and so
forth.

The key is, | think, we all understand
that not all information is mandatory. W are okay
with this. And we are work in the ICHto avoid a two
di fferent systemnodel. |nstead we are novi ng towards
one systemwith different | evels of quality by design.

And you' Il see that, | think, indifferent
offices you'll have different levels of process
under standing. And so forth.

The chal | enges we face. Comon approach
to anore clear articulation of not all informationis
mandatory. W seek your help on that, | think, in the
guestions we have posed.

| mpr oved pr ocess under st andi ng and contr ol
technologies may afford reduction in regulatory
requi renents. That's the design space concept that
that's com ng about.

And | think the key is and in nost
relationships it is expected between effectiveness of
the quality by design and risk to patient being

exposed to product that is not fit for use. That's
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sonething that wll need to evol ve.

And | think what we are noving forward i s
hopefully ensuring continuous inprovenent and a
process for continuous |earning and updating of this
know edge base.

So with that, 1'll stop. And I have --
invite GK to share his thoughts on it.

CHAI R BOEHLERT: Are there any questions
or comments for A az?

Yes, Nozer?

MEMBER SI NGPURWALLA: Ajaz, I'd like to
make a comment .

MEMBER HUSSAI N:  Yes?

MEMBER S| NGPURWALLA: Just to keep the
notati on and t he | anguage cl earer and cl ean. Wat you
have is not a decision tree. What you have is an
event tree. A decision tree is one where you nake a
decision. \What you have is a flow of event as they
occur .

So just so that we don't, in the future,
confuse, you should really call it an event tree.

MEMBER HUSSAI N: Unfortunately, | can't

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

175

change the | CH
(Laughter.)
MEMBER SI NGPURWALLA: Change it.

CHAI R BOEHLERT: Any ot her questions or

comment s?

(No response.)

CHAI R BOEHLERT: kay, before we begin
wth GK, | wuld just like to note for the record

that there is no open hearing this afternoon because,
i ndeed, there were no people that requested tine.

So having said that, GK., it's all yours.

MEMBER RAJU. Thanks, Judy. And thanks,
Ajaz, for the opportunity to present today.

I'm going to try to talk about
manuf acturi ng sci ence and know edge and in sone ways
build on what | presented before in this general
audience. And | think in many ways conplinent the
presentations of here today.

The outline for ny talk, 1'"m going to

frame manufacturing and science within a broader

soci al context. Once | have a frane, |I'l|l define sone
vocabul ary. Hopefully, Nozer w |l approve of the
S A G CORP.
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vocabul ary. And use that vocabulary to then describe
the desired --

CHAI R BOEHLERT: G K., G K, you may need
to get closer to the m ke

MEMBER RAJU. Sure, okay.

Once |1've defined the current and the
desired state, | then use that vocabulary to define
| everages to go fromhere to there. |Inplications of
those |everages, possible next steps given those
inplications for the |I|everages and, of course,
acknow edgnent s because we stand on broad shoul ders.

The frame that |1'm going to use for the
rest of my talk is to say that pharmaceutical
manuf acturing is not really sonething you do inside a
plant in a conpany. It really is a social capability
that has resulted froma set of choices that we have
made, all of us as patients.

So all of us here are patients. But al
of us as patients have nmade deci si ons about ri sk, what
is a good rel ease? How does it work? And how much
are we going to pay for it?

The governnent, who has decided to fund
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certain kind of research, and if Ken wasn't happy t hat
they didn't fund other kinds of research, the
pharmaceutical industry that has decided to focus on
product innovation and i n doi ng so has nade a tradeoff
about process innovation. And academ a, who has
deci ded to have all their tenured professors to focus
on everything except pharnmaceutical engi neering.

(Laughter.)

MEMBER RAJU: And so all of wus are
st akehol ders in this broader society as if we could go
wi th what Ken said. And in the end, inside that
plant, in the broader social structure, sonebody is
maki ng these drugs that we consune.

So I'mgoing to try to franme it in that
sense and now let's | ook deeper wth that frane.
Gven that frane, let's define a vocabul ary. The
first set of vocabulary is around science. It was the
first thing that Ajaz wanted to include in ny talk.

And interestingly science is both a noun
and a process, in sone ways sonething active and it's
doi ng. And there is the process of scientific

inquiry. And there is an extent of science which is
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what you know at any point in tine.

G ven t hat , and we' ve defi ned
manuf act uring science in the past, you can then go to
the next word in your definition and say once you have
sci ence down, how about the word system A systemis
a set of processes and broader systens, including
people, with a common material and information flow.

The way | define system the manufacturing
systemis very nmuch connected wth the quality system
They're not two different things. They' re al nost the
sane thing although there are reasons to be different
in that particular industry. So the second piece of
vocabul ary is now in place.

Here is a set of manufacturing systens
that you could have. |1'mgoing to call themA, B, C
D, and E That's pretty obvious. That's how |
| earned the al phabet. And given these classes of
manuf acturing systens, let's |look at what our
manuf acturing system | ooks Iike as we go to the rest
of the talk and nove forward.

The third piece of vocabulary is the word

capability. 1'mgoing to define given the frane that
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pharmaceuticals is a social capability to have
manuf acturing capability to be defined consistent with
that frame. Manufacturing capability is the ratio of
t he voi ce of the custoner to the voice of the process.

And we, as a society, have focused on how
much, what is inmportant to us in terns of one, the
pati ent who says what is inportant to himis safety,
efficacy, and availability, the regulator who we as a
society decided that their role is to assure that
safety, efficacy, and availability, the head of that
operation who only wants to do better because that's
how his job is really about, the CEO who focuses on
not only the effectiveness, that is he wants all of
these custoners to get what they want but he also
wants to do that with an efficient allocation of
resources, and the scientist in all of us, not just
the academ c who sinply wants to understand because
that's just the reason why he exists.

And so we have a hierarchy of custoners,
each of which has a voice. And we as a society
deci des which of these voices will be heard and we

invest. And we nake the investnent.
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What shows up after many, many years, is
the voice of the process. That sinply said, this is
what you' ve invested. This is what the society is
giving you back in ternms of its inherent variability
of its process.

That then is the manufacturing capability
in the world, in the United States, in our group of
i ndustries, in our segnents of industries.

Wth those three pieces of vocabul ary,
whi ch i s manufacturing sci ence, manufacturing system
and manufacturing capability, let's now define where
you want to be in the context of this desired state
that we heard five or six times on the previous slides
earlier today.

What did we say the desired state was? W
saw the FDA desired state. And we had the industry
cone up and say you can put industry here. W want
the sane thing. Wat is that sane thing? That sane
thing is that we give the custonmer what he wants with
a deep anmount of understanding in our designs to make
sure he always gets it. So we're not even worried

about himany nore at the bottom of the pyram d.
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It says we understand the nechanistic
basi s why sonet hi ng happens and we try to understand
the first principles of that know edge. You can argue
that this is an unreachable state. W're still trying
to find out first principles. W believed in New on,
in Isaac Newton. Here cones all of these new things
wi t h nanot echnol ogy that says maybe Newton m sl ed us.
But at |east he took us so far.

So this is an evolving thing. It's about
a domain. It's about a set of questions. This is the
first principles for pharmaceutical manufacturing as
we know it.

The desired state is dynamc. That is we
want to be at that level in society but we get to that
| evel one product at a tinme based on the product we're
maki ng now. And that's the devel opnent process and
that's the continuous i nprovenent process.

Strategically, you' d |like to have society
have | ai d the foundati on of that know edge so that you
al ready start W th t he generic mechani stic
under st andi ng, understand the basi c causal vari abl es.

You adapt it to your own new drug.
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You're already starting so high and then
you do a little bit of developnent here and then
you're at that level. You should have no suppl enents
tofile. That's the design space that you sawin the
earlier presentation fromA az.

The other alternative is to say society
has laid all of that foundation great but |'m not
going to invest in going too high too far ahead of
time because this is enough to ensure safety and
efficacy.

| am going to work with ny conmerci al
plant and |'mgoing to continue to inprove. Because
the basic foundations are in place, | nmay or my not
have t o make any subm ssions even in this case because
the foundati on of nmechanistic know edge is avail abl e
in the greater social structure.

That's where we'd like to be. If you
translate that's where we'd like to be from a
know edge point of view into what do we want our
manuf acturing system to be, I'd like to argue that
we'd |ike to have nmuch sinpl er processes.

Today, nuch of our processes |ook |ike
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System B. Wiat we'd |like is processes that have few
st eps. They have a lot of automated control. And
maybe we won't even have to do the final product
release testing if we've laid the foundation of
knowl edge that has been institutionalized into our
system and shows up in our capability.

The current state, however, seens to
reflect -- at sonme point this is personal opinion, of
course, that the |evel of our know edge in
phar maceuti cal engineering is at a basically
correlative and descriptive |evel

It's a consequence of the broader soci al
investnment in it that shows up in academ a and,
therefore, in research, and a greater industrial
i nvestment and a custoner prioritization about what he
wants in a pharmaceutical and its regul ati on and what
he thinks the FDA should do if it needs to exist in
the first place.

Gven this is where we are from a
know edge point of view, what is the dynam cs of that
knowl edge? The dynam cs of that know edge is we stay

at that |evel of know edge and we stay at that |evel
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of know edge fromthe beginning to the end. So this
is what | call a social structure that has a | earning
di sability.

And we need to overconme this |earning
disability by saying froma systempoint of view, this
i s what our systeml ooks |ike. W have a systemwhere
the causes are far away from the effects. And we
can't correlate them And so we can't get to
causality and so we can't clinb this famly of
manuf act uri ng systens.

We spend 25 days testing here. And we
have a cause organization that is separate fromit.
We need to transformthis systemwhich is the result
of social decisions nmade in the past.

VWhat is that transformation about? It's
about two choices which really are about when you do
that transformation. You could do that transformation
i n devel opnent, which is the strategic | everage, which
is learning before doing. You do all this
i nprovenent, change your nmanufacturing systemto be E
or D during devel opnent.

O sinply the other alternative is to do
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that during commercial manufacturing if we've laid a
body of know edge already in place, you mght still be
able to do that.

But what shall we do today when we haven't
laid that body of know edge in place? And our
processes |look like this. And we all agree on the
desired state that we want to look like this. \What
are the leverages that make wus go from this
unsati sfactory position to here? And you saw A az
present the benefits of getting to this higher state.

That is how are we going to all work
toget her during manufacturing or during devel opnent
given this body of knowedge to clinb up this
portfolio of manufacturing systens? Wy is it
inportant to do? One of the leverages -- and 1'l
t ake one | everage.

In this case, |I'"m going to choose the
tactical |everage instead of the strategic |everage,
which, | think, you ve heard a lot about in the
nmorning. Let ne talk about the tactical |everage.

That s let's «clinb this set of

manuf act uring systens during manufacturing i f we can.
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Wiy is this inportant? A nunber of pharmaceutica
conpani es have warning letters. And what is the nost
ci ted conponent of these warning |l etters over the | ast
few years? It's about the quality. It's about
i nvestigations of the broader quality system

Let's think about an investigation around
sonme real data. Here is the solution. And as a
broader social structure, you have to first ask the
guestion is this a critical quality variable? If we
had asked this question and socially invested in the
answering of this question, I would have either had
yes here for this graph or I wouldn't have a graph
because we woul dn't have this variable.

But because we di dn't answer this question
over the last 25 years, | have this graph. And | have
this question on the graph. First question.

Second, because |'m not even sure about
this, the next question that remains, what is its
specification? |If this and this had been laid in
pl ace ahead of tinme, | wouldn't even have to show t hem
on this graph. So let's put themout because they are

strategic | everage questions.
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Let's ask the tactical | everage question.
The tactical |leverage to clinb up the pyram d, not the
guestion that's about releasing a batch. "' m not
aski ng the question should you rel ease a batch. The
answer to that in today's vocabulary is easy.

| " maski ng the questionif we are going to
use knowl edge as a basis for changing the way
regul ation is done in our social structure because we
can't pay the price for it, we've got to clinb up the
knowl edge pyram d and here are the questions we have
to answer for ourselves to be able to clinb that
know edge pyram d.

First, are these data representative of
the underlying reality? 1s this the solution really
t he di ssolution of the one mllion capsules it's neant
to represent?

As part of that, there's a sanpling
guestion but it's also a nmeasurenment question that
Aj az tal ked about. 1Is that nmeasurenent an appropriate
measur enent of dissolution and the way it was done?
So this is a sanpling and testing neasurenent.

Two, have | seen this before? Learning
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disability is about seeing the same thing and giving
the sanme reaction and not able to separate that you
haven't wunderstood and prevented it. That's a
knowl edge managenent question. That's about have |
seen it before? Can | go back to a past answer?

VWhat is this variation? 1|s this sonehow
inherently different fromall of this variation? O
isthis sinply alittle bit of variation put together
showi ng up in a general pattern that regresses that?
Is this a special cause? O is this just natural or
common cause or nornal cause?

This is the whole basis of SPC and
Shewhart's t heory where he spent nany, nmany decades of
his life teaching us about how to answer these
guestions and how to ask these questions.

Is this process capable? Capabl e of
meeti ng which custoner's needs? The patient's needs?
The regul ator's needs? The head of manufacturing who
sinply want to do better? The scientist's needs who
want to understand why?

And then have we put in a place an

effective, corrective, and preventative action here so
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that this doesn't happen here?

If we're going to use a know edge-based
and science-based approach to manufacturing in the
future, then answering each of these questions should
be a piece of science just list each of the clinical
trials and their publications are pieces of science.
That is if we are to clinb that pyramd, it should be
based on building blocks that have significant
scientific quality.

Smal | scientific studies about sanpling
and testing not for release but for process
under st andi ng. How nuch you sanpl e and what shoul d be
your neasurenent technology to clinb that pyram d?
And you are going to cone up with very different
gquestions when you're asking the clinb the pyramd
guestion versus rel ease question.

How do | know? What is the body of
knowl edge? What is the scientific study that | have
to put in place to say this is special cause
variability versus common cause variability?

What is the basic building block of

science in this overall pyramd that allows nme to put
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in place effective, corrective, and preventative
action that nmakes nme clinb up to SystemE so | don't
see that again.

And the bigger questions that | put in a
different col or are how do we answer and put pieces of
science ahead of tinme in the devel opnent context?
| nvestigations, snmall | everage in manufacturing. And
that's 90 percent of our products today. W& nust
focus on the strategic | everage one part at a tine.

But the opportunity in manufacturingisto
buil d these bl ocks of science around investigations,
ar ound t echnol ogy transfer, ar ound process
characterization. And this is the basis on which we
get regulatory relief. But beyond that, satisfy the
hi gher custonmers in our overall social capability
structure.

This is one way of clinbingupthis famly
of manufacturing systens and reachi ng one that i s nuch
nor e i ndependent of the broader social structure, much
nore independent of the operators as this is highly
aut omat ed.

And that is the basis for conpletely
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elimnating any of those warning letters or even
having to see the investigator because no one want to
really see him

| mplications of the vocabulary and the
| everages are first the vocabul ary provi des a positive
position. It doesn't matter what word you use but if
you use the word science, the custonmer likes it, the
regulator Ilikes it, the patient loves it, the
government |ikes it, maybe NSF doesn't like it in sone
cases. They all like it. It's a positive word. And
SO is capability.

It's an enabling vocabul ary because it's
sonething that's so general. And we all |ike good
science. And it's all about a broader comrunity of
understanding that | think it is the basis of
col | aboration anong all these four stakehol ders. To
work together for this broader social structure of
under st andi ng.

Three, it's a basis for a very different
relationship wwth the regulators. If you think about
academa as saying let ne start with sone general

gl ass beads instead of reality and try to understand
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if I can explain reality that is starting with first
principles and trying to see if they explain any data
and really industry that starts with today's data and
try to understand it better.

Causal know edge in the mddle is the
m ddl e of the top down and t he bottomup strategy that
says let's look at wusing sone of these research
exenptions and these safe harbors that are put in
place in the PAT guidance to really work together
between the regulator and the regulated to truly
understand the root causes in these investigations
i ncluding bringing in new nmeasurenents to do that.

I n doi ng so, that would | ay t he foundati on
to clinbing up the pyram d and maki ng of the regul at or
quite irrelevant. But while doing so, this is the
opportunity and the guidance is an opportunity to
start going deeper than today's root causes.

And guess what? That fits perfectly, that
vocabul ary fits perfectly with the current nomentum
around the FDA, cGW in the 21st century. The
critical path takes it further as well.

Not only is this one of the conponents of
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their four-pronged conponents for the 21st century,
but it is the fundanental basis for risk. Ri sk
analysisis ascientific process. It is a fundanental
process through manufacturing system for nodern
qual ity managenent techni ques and sci ence.

And you heard the @ and the @
di scussion. Wat did they say? They said we can get
this a lot nore harnonized. This is a lot nore
difficult to harnonize.

Renmenber what Fred said? Science is the
underlying theme that is also going to be the nore
powerful framework in which to harnoni ze because of
the very reason that everybody has a positive,
enabling view about it. And this is a very powerful
foundation that the FDA has | aid.

Five, science is a basis for the
col | aborati on anong conpetitors. |It's very difficult
to clinb that pyramd in devel opnent when you are in
a hurry to push out a product. You are always going
to hear every conpany say that.

What is mssing in that conclusion is the

presunption that you can't learn from all your past
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products and you can't learn from all the other
conpanies that do the sanme set of things again and
agai n. That is can you learn through science and
publications about excipients that are nore than 50
percent of your products that you all share?

Coul d you learn fromthe fact that you' ve
been doing this for 12 years in a row? And can you
capture that know edge which is your priors?

Science to collect to your past and to
collect with your conpetitors to get out of that
dysfunction that says | only have a year so | can't
nmove up the pyram d. You only have a year in the
boundary that you've drawn for yourself.

And finally, science is about going into
the very process that gives us all the rewards that we
want as regul ators. It is the benefit. It is the
fastest way to generate the products that we need. It
is the basis for true process understanding, for the
academcs, for the regulators, and the broader CEOto
ultimately get back his economc rewards as well.

Those econom ¢ rewards | ay the foundati on

for enhanced manufacturing capability that allows all
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of the different stakeholders to achieve all their
needs, that is the voices of the different custoners,
and lays the foundation as a social structure for a
conpl ete reversal of where we spend resources.

| f you go back to the last 25 years and
you | ook at where we, as a society, are spending
resources in terns of QC and QA and regul atory peopl e,
and the FDA, and the investigators, you could say
maybe the qualitative direction is clear. Maybe the
units are tough to figure out. This is clearly on the
wrong track.

And when we design it then, which is
quality by design, let's spend the next 25 years
reversing back, go back to the sane basic |evel so
that all these resources, including the industry, can
focus on bringing in new products.

The next steps for the next 25 years,
given that the cGW initiative is comng to its two-
year cycle and an end in a nonth that is based on many
years of history before that, first is to broaden the
shared vision. W saw the FDA put us a vision. W

had the industry conme back and say | agree with that
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Vi si on.

W can now connect this vision to the
CEGs. If this is a social capability, how are we
going to bring theminto this? Wth the governnent,
which mght inpact decisions about funding, for
exanpl e, a long-term social nmap.

At this tinme, we have good intentions.
W' re begi nning to have a conmon vocabul ary. The PAT
gui dance i s a gui dance but we need nuch nore of a nap
into the future. A lot nore of science and know edge
has to be characterized. And the inplications are
there in terns of benefits, rewards.

And what do | do next has to be clarified
over the next few years in the real econom c case.
And | believe that could be the basis to broaden the
shared vi si on and nmaybe get funding at a social |evel
for some of this research that is badly needed and has
been for a while.

Sonet hing that cane up earlier today, we
need sone real case studies. In terns of the PAT
subm ssions that are comng, they're still et ne just

test the waters, in ny opinion, however little | know
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about it. Let's do something real now that we've
trusted each other and we've learned to trust so that
we canreally turn things around i n the next 25 years.

Besi des case studies of real data and the
fact that | presented those slides to you shows that
I"'mwilling to go as far as | can but |I'mnot sonebody
who generates these data and they can go further than
ne.

Pilot the future. Just |ike you have a
new Medi care, a Medicaid programthat's piloted in a
state before you push it out to a broader society,
pi | ot sonet hi ng about this sci ence- based
manuf act uri ng, know edge- based manufacturing into the
future where nobody loses. It's a fish bow for the
br oader society.

And | know a nunber of academ cs who woul d
probably play a lead role in that. And |I've thought
about it as well.

Acknow edgnments, of course, | nust start
by acknow edgi ng t he Consortiumfor the Advancenent of
Manuf acturing that has funded a |ot of ny research.

M T and Purdue, Ken Moirris is here. | stand on big
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shoul ders which Charlie and Steve as well. And Janet,
Hel en, and Aj az, who have been an unbelievable help
for society. And |I've really benefitted fromall
And if you just look at this list, you can
see that it has got industry, academa, and

regulatory. You can't doit without all four of those

-- did 1l count -- | mssed one. | didn't work enough
with the custoners, | think, because | am one.
Bottomline, to end, | introduced a frame

that said it's a social capability. And what we see
today is the result of the social choices, of all of
us toget her equally responsible for the good and bad.

| said science, system and vocabul ary are
three words that we can all share to describe the
desired state and the current state. Gven that we
seem to agree on the desired state and we seem to
agree that the current state is not satisfactory, we
had to then talk about |everages to go from here to
t here.

| took one case, a very tactical case, and
a strategic case would be actually a nuch nore

powerful story, and let's say investigations is one of
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them And you coul d take technol ogy, transport, you
could take characterization. Let's build a body of
science around it, science of processes to clinb up
t he pyram d.

VWat are the inplications? And what are
the next steps? And, of course, thank you to all
t hose who have hel ped ne al ong the way.

That's ny tal k.

(Appl ause.)

CHAI R BOEHLERT: Thank you, G K

Are there any questions or comments from
menbers of the Commttee? Yes, Kenneth?

MEMBER MORRI S: G K., as the sort of
keeper of the statistics in general, are there any
esti mates of the nunber of non-val ue-added tests, real
or perceived, that we do in the course of releasing
mat eri al ?

MEMBER RAJU. First, tests are non-val ue
added.

MEMBER MORRI S:  Ri ght.

MEMBER RAJU:. | f they're designed in, you

don't have to do the tests. So that's the amazing
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part. Even if you count the tests as val ue added, by
nmost conputations in the literature, about five
percent on a tinme basis is value added in our
i ndustry. N nety-five percent is non-val ue added in
all the paperwork and all the waiting tine because we
haven't designed in the quality. And that's because
of our social investnent or the lack of it.

There would be a time when the nunber
would grow if you include testing but let's not even
go there. Let's go over the body of know edge that we
have to put in place. And we deal wth the
consequences but nmaybe we said |I'd rather fund
genom cs than this. And we deal with the consequences
of maki ng that choi ce.

CHAI R BOEHLERT: Any other coments?
Questions?

(No response.)

CHAI R BOEHLERT: |If not, thanks, G K for
a job well done.

MEMBER RAJU:. Sure.

(Appl ause.)

CHAI R BOEHLERT: We have a speaker with
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two ovations so | don't know what that mneans.

(Laughter.)

CHAI R BOEHLERT: You know the next topic
is risk-based CMCreviewand we're going to |l ook at it
from two perspectives, the Ofice of new Drug
Chem stry and the O fice of Generic Drugs. And first
Moheb Nasr wi |l be speaking on the ONDC perspective.

DR. NASR: (Good afternoon. Can you hear
me okay? Can you hear nme now?

(Laughter.)

DR. NASR: | don't know why |'m hear.

(Laughter.)

DR NASR | think we'll find out
collectively. | think many presentations were nade
this norning that very nuch convey why we are here.
| think we tal ked about the principles behind @B and
@. Aaz articulated his vision of the desired state.

And G K. did his al ways wonderful job even
t hough he did sonething | asked himnot to do and t hat
is his insistence in using pyramds. | think being an
Egyptian, I'mentitled to use of pyramds but G K

al ways uses pyram ds.
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What | would like to do today is to share
wi th you where we are and where we are headi ng. Wat
|"m sharing with you is a roadmap into the future.
Wt hout any exaggeration, | think we are changing the
paradi gm of how to assist quality of pharmaceuticals
inthe US. and in the world.

" mgoing to share with you where we are,
why we are changi ng, sonme of the high-I|evel thoughts,
and by the end of ny presentation and Gary Buehler's
presentation, our conbined effort, hopefully we'l
illustrate to you where the Agency is heading. And
then we can open the floor for discussion and seek
your i nput.

| will appreciate hearing from you all
after nmy presentation because we are working at a very
fast pace in order to make thi s change happen. And we
would like to make this happen in a matter of weeks
and nont hs, not years and so forth.

These are the topics that | will try to
cover wwthin 25 m nutes but Gary and | have an hour so
| may use a little nore tine, Gary.

| would like to share with you where we
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are. | would like to update you on what we had
before, which we called the CMC ri sk-based approach or
initiative. | want to tell you that we are changi ng
fromchemstry review into a new quality assessnment
paradi gm and describe to you what | nean by that.

| would like to summarize in a few slides
the difference that | see between chem stry revi ew and
the quality assessnment. And | would like to share
with you some of our pilot prograns and suppl enent
review and so forth.

CMCreview, as we all know, is intended to
assure the identity, purity, quality, and strength, an
potency as related to safety and efficacy for drugs
t hroughout their life cycle fromIND to NDA, nost of
all through the ANDA process.

This is an organi zation chart of ONDC
You see how sinple it is. W have about 130, 135
review chem sts and scientists spread out through 19
chem stry teans co-located in 15 clinical divisions.
It's very difficult to nmanage such an organi zation
We are not managi ng wel | .

| hope in the future when | conme next
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time, if Ajaz invites me, to share with you our new
organi zation and howit wll not only conplinment the
future product assessnent but nanage the | osses within
the agencies nuch better than it's being mnaged
t oday.

This illustrates how nuch work we do in
the office. The in the last fiscal year, we revi ened
159 NDAs. W had close to 1,000 INDs. W had about
2,000 suppl enents. That's a lot of work. And if
continuing in that direction, we are going through a
vi scous cycle for when every tinme we approve a drug,
t he nunber of the supplenents increase, our workload
increases, and we create a problem not only for
oursel ves but for efficacy in the public as well. And
there is a crying need for a change.

To summarize our current CMC review
practices, when it cones to the application that we
receive, the quality of this application varies
considerably. Sone are nuch better than others.

The applicants don't al ways seek
consul tati on and neetings through the revi ew process

or foll owsone of the recommendati ons that we make and
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agreenents we neake during the review process and
during the subm ssion.

And sonetinmes they have, sonetines they
don't have, but in nmany cases they do not provide
enough pharnmaceutical devel opnent information that |
consider to be essential in order for us to do what we
call risk-based CMC revi ew

What about our review? W evaluate all
CMCinformation and data that conmes in the application
w thout doing too nuch as far as differentiating
between what is critical and what is less critical.

We eval uate all the information that cones
to us. And that evaluation does not necessarily
utilize the vested training and background of our
revi ewers. Basically we have one CMC reviewer, for
nmost part a chemst, who conduct the entire
eval uati on.

And if you don't have enough know edge,
they try to do the best they can. They are trained
while they are doing the review And there is good
ment or shi p t hroughout the process. It's a value |list-

based review | think soneone today called it a
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check-list review. It's not really a check-1ist but
it's a value |list-based review

W don't do enough in-depth review of
process information and that's in part not totally
because of the center field agreenent. W have tight
specification, | have to admt to that. But the
specifications are set based on the limted data we
receive

This is the informati on we get, and based
on that information, we set the specificationwth our
goal is to assure that consistency of manufacturing
process. So basically the specification is a way to
control the manufacturing process.

Oten we have late and volum nous CMC
anendnents that lead to delay in review And as you
all know, we have problens with the cycle of review
and approval .

The deci si ons are nade based on submtted
data and the individual experience. There is a |lack
of critical information pharmaceutical devel opnent.
Gui dances, for the nost part, are established to

provide regulatory relief but at tines create an
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i ncreased nunber of supplenents and that creates
problens for us at the agency and for industry as
wel | .

What are the problenms with the current
systen? For us at the agency, it is very resource
i ntensive. You have seen our organization chart and
you see the workload. W have to deal with recalls
and drug shortages at tines.

For you all in the industry, there's a
perception that because of the existing regulatory
system it di scourages continuous inprovenent.
Regul atory burden, what's the value of all the
suppl enents and all the reviewwe do? And what is the
consequences of being out of specification that
requireinvestigation, recalls, 483s, warningletters,
and so forth.

What about the public? H gh cost drugs
maybe and delay in drug approval at tines.

In the mddle of this, wth all what we
are doing, with all the problens, we are facing sonme
maj or chal | enges. In trying to outline these

challenges in this slide here, we have the GW
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initiative which, | think, many of us agree is really
a product quality initiative for the 21st century.

How can we fit the existing regulatory
systeminto the new way? How can we do that? There
isaconflict. Howto deal with first cycle approval ?
The heavy workl oad. How can we address the
consi stency i ssues and problens and difficulties that
exi st anmong the 19 chem stry teans in 15 clinica
di vi si ons?

We are attenpting to do that through the
gui dance process. It helped sonme but created
different kind of problens.

W have problenms with the guidance and
policy developnment. There is a |lack of expertise in
many critical CMC areas, many sites of pharmaceuti cal
devel opment. W are dealing with novel, new delivery
systens, conbi nati on drug products, newtechnol ogi es.

Because of all these, what we have done
before and attenpted to do it with some success is
react rather than have a proactive proposal of howto
deal with issues in the future.

| want to spend a couple of mnutes
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tal king to you about the standards of the risk-based
CMCinitiative that started in the year 2000 and went
on until last year when | cane here to this shop
That initiative was evol ved over nmany years.

It's multi-tiered. If you look at the
initiative, it was outlined as a three-tiered process.
When everything was said and done, it was a five- or
six-tiered because every tier split into two sub-
tiers. W would start with Tier 1A and tal k about
three years. So if you go through the five-tier
process, it would have taken us nmany, nmany years
That's okay.

The whol e initiative was product specific.
It addresses and deals only with what we are very
confortable with and that's mainly synthetic drug
subst ances. Characterization nust be done using
tradi tional anal ytical techni ques that you can clearly
see. It applies only to very specific products such
as imedi ate rel ease or dosage and so forth

That initiative was intended to provide
regul atory relief by incorporating science-based and

ri sk-based assessnment in CMC review. But one thing
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t hat becane obvious wth the GW initiative is the
rel evance of that initiative with our new product.

This is sonething that we have to dea
with only for a small class of drugs and in very
special cases or if there is sonme nerits for better
utilization of science- and risk-based to apply that
for everything we do, fromthat pre-marketing into the
post - mar ket i ng.

So now we are dealing wth nore
progressi ve and expanded initiative that was focus on
the totality of quality assessnent. The risk-based
quality assessnent has a variety of advantages. And
what | have done in these two slides i s sunmari ze sone
of the excellent findings that were obtained after the
PORI Conference about a year ago. The PQRI Conference
t hat Toby Massa co-chaired.

The benefits of the policy assessnent ri sk
is the quality assessnent for the patient for the
increased availability, faster approval, and the
patient will continue to receive our quality products.
So we are not going to sacrifice the product by --

that may result from a reduction of regulatory
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over si ght. It's basically nore focused on our
regul atory process rather than reducing regulatory
f ocus.

For us at the Agency, there will be nore
product and process knowl edge that is shared by
i ndustry, nore efficient resource allocation,
i ncreased trust and better comunicati on. And for
i ndustry, there will be nore efficient science-based
i nspection, faster -- and you will hear nore about
t hat . | think David Horowitz wll talk to you all
t onorrow about the new paradigmin GVP inspection.

There will be faster, nore consistent
review, a potential for reduced regulatory burden
ability for you to nmanage the changes w thout very
strict regul atory oversi ght fromthe Agency, focus our
resources on critical issues, flexibility to focus on
what shoul d be done not what can be done, inproved
communi cation with the Agency.

And | think that the striking el enent of
what we are trying to do today is if you ook in the
past, the Agency changes regul ation. The industry we

had. The industry raises the bar because of new
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delivery system and newer technol ogy. The Agency
react. But in this new paradigm we are working
together in order to head in the right direction.

Wen we talk about the new quality
assessnment paradigm | would like to nake clear to
everyone here today that this is not a single
initiative to address one dinension of a multi-
di mensi onal , often conpl ex qual ity assessnent process.
This is not a streamining effort.

It's a new paradi gmof quality assessnent
for new drug applications. And Gary will share with
you his thoughts about generic drug applications as
well. But that covers for the newdrugs the entire or
the totality of quality assessnent frompre- to post-
mar keting activities.

Wth that we have to change our vision and
our mssion. And that is part of where we are headi ng
w th our neworgani zation. |'mgoing to focus here on
a couple of things because |I think -- | do believe
that the vision and the mssion should clearly
indicate to us, to our staff and to the public, where

we are headi ng.
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Qur newvisionindicates very clearly that
this is a scientific organization that services the
center, the Agency, and the public through | eadership
and i nnovation and i nternational collaboration. 1 do
believe in international collaboration. | do realize
that we are dealing with global industry. And our
efforts here have to be done under the unbrella of
har noni zation with other international agencies.

As far as our mssion, we no |onger
continue to do chemstry. Wat we will be doing is
for our office to assist the critical quality
attributes of manufacturing processes for new drugs,
establish what is the standards to assure safety and
efficacy and -- and that's very critical here and
that's why we need to work together to be a partner to
facilitate drug devel opnment.

Some of the future elenents that we need
to work on and we started working on our assessnent
will start wth a conprehensive quality overal
summary. And | think you had sone questions and sone
comments about that this norning. And that is

sonet hing that we need to work on.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

214

Revi ew practices should be based on good
scientific principles. There will be considerable
i ncrease in enphasis on manufacturing science. The
CMC review and the quality assessnent functions we do
will be critically reviewed by our colleagues and
staff and scientists at the Agency. And we nust
integrate our review functions wth the inspection.
And that goes under the unbrella of @, !9, and
potentially QLO.

When it conmes to CMC' s specification and
there will be another tinme for a larger group for
anot her di scussi on about how we set the specification
and why we set it and how it should be set but the
mai n principles are specification has to be risk-based
-- based on ri sk-based assessnent, clinical rel evance,
safety considerations, process capability, know edge
gai ned from pharmaceutical devel opnent reports, and
better utilization of noder n statisti cal
met hodol ogi es.

There is such a thing as regulatory
relief. Such relief will be provided based on the

followng three criteria.
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One i s process understandi ng and control .
And that what you can share with us through the
phar maceuti cal devel opnent reports, assessnent
t hroughout the manufacturing process, and your
ability, because of your understanding of vyour
process, and your plans to continue to inprove the
process. So these are three criteria that has to be
there in conbination in order to provide an assurance
of your ability to continue to inprove the process.
One of these elenents by itself is insufficient.

Phar maceutical devel opnent reports may
facilitate neeting for a cycl e approval, sci ence-based
speci fications, ri sk-based GW inspection and
regul atory relief from post-approval activities.

What we do at the Agency is done by
peopl e, not by machines and conputers only. And
that's why it's very inportant that we invest in our
staff and provide the correct work environnment and
resources to support our staff. So it's very
i nportant for us to provide better work environnment to
our staff to facilitate superior performance and job

sati sfaction.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

216

During the CMC restructure, we are in the
process of reor gani zi ng t he of fice. The
reorgani zation is intended to facilitate the
i npl enent ation of the newquality assessnent paradi gm
VWhat |I'msaying is we are not noving 15 or 19 offices
from one place and put them in another place. The
organi zation will be there for one purpose and that is
to facilitate the new paradigmand to facilitate the
i npl emrentation of the new quality assessnent.

| may conme back to you later on on this
one but | just want to give you heads up. W are
considering establishing a CMC Scientific Advisory
Board and sone of the functions of this Board woul d be
to provide scientific consultation when needed.

There is no way we wll have enough
expertise in house to address every regulatory or
scientific issue we deal with. The Board will oversee
the ONDC regul atory research program restructure and
noder ni ze the ONDC trai ni ng program and al so devel op
regul atory science sem nars.

W are in the process of recruiting and

hiring and training pharmaceutical quality assessors
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with expertise in drug discovery, anal yti cal
chem stry, pharnmaceutical devel opnent fornul ati on, and
pharmaceutical engineering. | think there are so many
people here in this room if you know of anyone whose
is looking for a challenging opportunity, I'm al
ears.

(Laughter.)

DR. NASR W have several vacancies both
in the review side, on the technical side, and in
managenent as well. And I'mserious of inviting you
to hel p us hel p yourself by sharing some of the tal ent
that is out there that we need in the Agency.

ONDC i s building a strong and i ndependent
scientific organizationto better serve the public and
our internal stakeholders. And if you see where we
are today, we are co-located with the 15 clinical
di vi si ons.

Li nkage with clinical division is very
inportant but it is one of many |inkages that nust be
there in order to assure appropriate quality
assessnment. So we will maintain the |linkage with our

clinical colleagues but we will have to work closely
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with our colleagues in the Ofice of Conpliance and
the Ofice of Generic Drug as well. And with industry
and other scientific organizations.

Qur re-engineering effort is intended to
wor k on probl ens that have been identified in order to
meet expectations and to establish a nodern equality
W th appropriate netrics to neasure the quality of CMC
revi ew and performance.

This is very inportant here and we are
wor ki ng very hard to do that. It's very easy to have
metrics to count beans, how many reviews, how many
suppl enents, howlong it takes you to do that. But we
need to identify the appropriate netrics to neasure
the quality of the work we do and that input of our
review into drug developnent. This is sonmething we
need to work on.

Before | go to these two slides, 1'd like
to remind you all that we have a very | arge quota of
conpetent, dedicated, hard-working scientists. But
what |I'msharing with you today does not necessarily
indicate in a negative way that our organization is

not functioning well. But we are shifting our
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par adi gm

So | want to describe to you where we are
today and where we are heading. And | think I can
best describe that in these two slides.

Here is what we do today. Wat we do is
chem stry review. This is not sonething -- |'ve used
a termthat | intended that everyone is using that
term around the agency. The review is conducted by
chem sts. There is extensive data analysis in order
to generate the necessary know edge and sunmary
reports of CMC issues. That's what we do.

We get a lot of raw data, stability data,
val idation data. W use -- we review everything that
is submtted to us. And generate summaries in order
to be able to have a story to tell about the product
itself.

One woul d question is it us who should be
devel oping this story or is it the industry or the
sponsor who devel oped the product that they can cone
and tell us their story?

It's a guidance-based review. There is

nmore focus on chem stry and specification issues and
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there is less focus on process and manufacturing.
There is no clear enphasis on what we consider to be
critical CMC issues. W do not have a peer review
process to evaluate the quality of the work we do at
the center or in the office.

Quality assessnment is a very different
thing, assessnents conducted by interdisciplinary
scientists, chem sts, pharnmacists, engineers, and
ot hers as needed. There is nore reliance on know edge
provi ded by advocat es and t hat i ncl udes pharnaceuti cal
devel opnent report and conprehensive quality overal
sumary.

It's a risk-based assessnent. It's not
everything. Focus on critical quality attributes and
devel opnents to safety and efficacy and t hese are sone
of the critical attributes that we nust focus on.
It's a question-based review and there is a greater
utilization of peer review process.

| want to spend the next two slides to
briefly sunmarize where we are with sone of these
changes we are making. You will hear tonorrow from

Steve Moore, a team leader in our office, talking
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about conparability protocol.

| think conparability protocol can serve
as a bridge or |inkage between the existing systemand
the new quality assessnent paradigm And that's why
it'staken us noretineinreview ng the conparability
prot ocol gui dance before we put it out because when we
put it out, we want to make it nore useful and nore
meani ngful and to facilitate the changes that we are
all trying to achieve.

Conparability protocol utilizes and
applies quality by design principles. It should
facilitate continuous inprovenment wwthriskregulatory
oversight from the Agency. It provides scientific
basis for expecting, understanding, nmanaging, and
addr essi ng changes.

It brings nore focus of what is critical
and what is less critical. It has a great potenti al
for down-regul ati ng CMC suppl enents. The bottomli ne
is wwth the workload that | described to you earlier
inthe first fewslides, we can no | onger continue to
have a quality review of the large volune and that

application information we get within the existing
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system we have.

W are exploring ways not only to down-
regul ate but potentially elimnate certain types of
CMC suppl enents t hat have many potential to adversary
effect onidentity, quality, purity, safety, strength,
and potency as they relate to safety and efficacy. So
we are | ooking why do we have supplenent? Wat role
t hey serve?

ONDC i s devel opi ng i n our new or gani zati on
ways t o manage t he suppl enent review nore efficiently
to facilitate continuous post-marketing product
i nprovenent and to provide nore resources for new NDA
review. | think if we understand what you are doing
and you share wi th us your understandi ng, and we' Il do
that at the pre-marketing stage, we have great
confidence in your ability to manage your own change.

You can go ahead and manage that. That
will provide nore resources for us to be nore of a
partner during drug devel opnent.

We have a pilot programfor resubmtting
the NDAs because we have to find ways to reduce the

resources and put the resources where they are the
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nost needed where a single CMC reviewer perform
initial assessnment. Initial assessnent i s being done
in two weeks. And relevant material are requested.

An assessnent protocol is devel oped and
then assigned to a primary reviewer. A primary
reviewer will performan in-depth assessnent as al ways
done.

Stream i ni ng of resubm ssion w || provide
nore resources for our original NDAreview. Werel'm
comng fromis this, if fromdirect resources and have
enough and correct and enhance the |[evel of
communi cation with the sponsors, that may lead to
first cycle approval and potentially a decrease of the
nunber of resubm ssions.

And this slide here, this is ny sunmary
slide, this is ny last slide, what | have here on the
left are some truths. These are truths. W are
wor ki ng on re- engi neering suppl enent revi ew,
streamining our review of resubm ssions, talking
about quality by design for pharmaceuti cal devel opnent
reports, conprehensive quality overall summary.

The re-engi neering of the supplenent w |
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provi de | ess regul atory oversi ght for post-marketing
approval changes and that may | ead to nore i ncentives
for continuous inprovenent. The sanme thing with the
other tools. They will provide nore resources. They
w Il enable us to do risk-based assessnment. And there
will be less reviewtine.

And all this wll lead or may lead to
first cycle approval of new drugs. And putting al
t hese things together, what we wll end up having is
at the end better product available at maybe |ess
cost.

| think | mssed one slide. M last slide
that you didn't see, | would like to acknow edge Dr.
Janet Wyodcock and the Steering Committee for
providing a | ot of insight, Helen, A az, Chi-Wn, and
Qui rag Poochi ki an for providi ng considerable input in
this presentation.

Thank you.

(Appl ause.)

CHAI R BOEHLERT:  Thank you, Moheb. You
have sone very anbitious endeavors.

Are there any questions or coments?
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Cerry?

MR MGIACCIO Wll, I want to go back
to your CMC specifications to be based on, Slide 18.
You say clinical rel evance and safety considerations,
whi ch obvi ously we all agree on. Then you followthat
W th process capabilities. Can you el aborate? Those
could be mutual Iy excl usive.

DR. NASR | can elaborate but | think
there is tinme that will have to happen very soon,
Cerry, where we will need to get together. By we, |
mean t he Agency, the sponsors, and others as well, to
| ook at the ways we are setting specification.

The way that specification are being set
now is at tines because of process capability, that
means if you can produce a product with a certain
| evel of inpurity, that would be in the spec --

MR MGLIACCI O Right.

DR. NASR -- whether thisis justified or
not . And even if that's not the spec, what is the
detection ability of a particular analytical
instrument? W set specification at tinmes because of

safety concerns for certain kinds of inpurities
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because of some conpendi um requirenents.

VWhat |'m saying or suggesting in this
slide that we have to exam all of these things
t oget her in order to see how <can we set
speci fications.

And what we will end up having at the end
of the day in ny mnd, and this is just ne and not the
Agency speaking now, so I'mgoing to take off ny FDA
hat, is a conbination of all this. And it would be
nmore on a product by product basis rather than the
nore generic |level of setting a specification for al
products, one size fits all.

So, again, | did not answer your question.
But | think yes, many of these things are conflicting.
And | think that's what you are saying. But we wll
have to | ook at all this -- two weeks together and all
these 1issues together to see how we can set
specifications in the future.

MR MGIACCIO Wll, just a follow on,
| mean conflicting yes but a highly capabl e process
has generally very little clinical relevance to slight

changes in that process. And that's what the concern
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is is setting specifications based on process
capability. There is no clinical relevance to that.

Secondly, at the tinme that we're setting
speci fications, you have prelimnary process
capability. The knowl edge base wll increase
significantly in the first three to six nonths after
commerci al i zati on. And so to base anything on
prelimnary process capability is a concern.

DR. NASR | agree with you. And |I'mnot
t al ki ng about specification the way we do it now after
the initial review of the NDAs. | think Toby tal ked
t hi s norni ng about interi mspecification which, by the
way, is sonething that we do now. It's not that novel
of a concept.

But what I"'mtrying to say in this slide
that there is a crying need for us to have a handl e on
setting specification. And to have a specification
that are nost rel evant for that particul ar product and
not use a specification as a tool to control the
manuf act uri ng process.

| think what we have done before because

we didn't know -- we don't know in many cases how you
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are devel opi ng your manufacturing process and you know
that, Gerry, you know, the level of information vary
from sponsor to sponsor

W try to have an assurance because we
have our responsibility to the public that the product
that you will produce in the future have the sane
critical attributes to the product that was used in
the clinical trial. And that is by making sure that
the level of inpurities, for exanple, are the sane.
And even if they can be tighter, we tighten that soto
make sure that you continue to -- you have better
control over your process.

s this the best way to do it? | don't
t hi nk so. But we wll have to put our thoughts
together to see how can we set that in the future
because what is happening now in sone cases is the
specifications are too tight and they may not be that
relevant to clinical issues to start wth.

And that may result in disruption of the
manuf acturing, recalls, need for investigations, and
so forth

MR MGl ACC O Thanks.
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CHAI R BOEHLERT: It sounds to ne like this
is a subject we mght need to have sonme continuing
di scussions on because this whole issue of
manuf acturing capability versus safety and efficacy is
one | think that drives industry a little nuts from
time to tine.

And if you want to reduce the nunber of
suppl enents, this nmay be an area that we can take a
| ook at because -- and you nentioned inpurities. And
it happens to be a subject that is near and dear to ny
heart.

And very of ten safety has been
denonstrated at very nuch higher levels than are
approved as specifications. And if sonething changes
down t he road, you shouldn't have to file a suppl enent
if it's well wthin those limts that have been
established as safe as effective.

And so | think it's a topic for a
continuing discussion and an area we may be able to
relieve the regul atory burden.

DR. NASR That's a very good point, Judy.

Wthout stealing the thunder fromfuture events that
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will be taking place, we are currently working on
having a public workshop between the industry, the
Agency, academa, and so forth, to focus only on
setting specifications.

And all the issues | outlined on this
slide what cones from anal ytical nethodology, from
safety and efficacy, from clinical relevance, from
manuf acturing, all these things wll be rai sed because
| think we need -- if we are tal king about the future
par adi gmand specifications that are nore rel evant and
not one size fits all, there is a need to do that.

And we started the el enentary di scussi ons
to get there.

CHAI R BOEHLERT: Ckay.

Ken?

MEMBER MORRI S:  Thanks. You know, Mboheb,
it hadn't occurred to ne until | saw it on your slide
even t hough we've tal ked in general terns about this,
but interns of netrics for determning the quality of
the review process in the future, do you have any
i deas of what that is going to | ook |ike?

| hadn't thought of it Dbefore you
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mentioned it but I can see whereas now you can sort of
count subm ssions or sonething like that, it's going
to change in the new system

DR. NASR: | think we started already,
Ken. Question-based review, the peer review process
that we instituted already. And also we are | ooking
ininstituting a quality managenent systemt hroughout
our new organi zation. Quality assurance program and
| also, as | indicated in one of ny slides, am
consi dering the establishnment of a Scientific Advisory
Boar d.

So I think we have several elenments but
what really needs to be done is to see are these
sufficient netrics? Are they quantitative enough? Do
we have a map here where we can connect all these dots
to have an overall systen?

Once concept that |1've seen that's been
used by other regulatory agencies, if you wish, is
sharing the revieww th the sponsor. | neanif we are
tal king about scientific organization and dial ogue
bet ween i ndustry and t he Agency, how about if we share

our assessnent, if you wish, and see how we can | earn
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rather than judging the in-depth of the quality, how

can we learn from this to do a better job in the

future?

CHAI R BOEHLERT: Ckay.

Dan?

MEMBER GOLD: Thank you for a very
interesting talk. | think you're nmaking a |ot of
progr ess.

| have a questionrelated to an i ssue that
cane up during the last neeting of this Commttee
where a representative pointed out that in Europe the
quality summary is -- it's a top-down approach to the
reviewof the application. And they were pointing out
that they thought that in the U S it's a bottomup
revi ew. And that your reviewers are really not
| ooking at the quality overall sunmary.

Can you comment on that please?

DR. NASR Yes, | can.

| think, as you can see, that's one of the
maj or elenments in our future review practices.
Because of that, | spent about two and a hal f weeks in

Europe in April because what |'ve decided to dois to
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expand ny area of know edge about other regulatory
processes that proved to be successful. And | went to
visit several national authorities and | partici pated
in advisory Commttee discussions and so forth.

| f you are tal ki ng about the expert report
which was used in the old system versus quality
overall summary which is currently part of the common
technical docunent, | can share wth you the
fol | ow ng. What |'m tal king about goes beyond the
existing quality overall summary, which has a very
narr ow scope.

| think we are tal king about nore expanded
quality overall summary that has nore pharmaceutica
devel opnent conponent into it. That's nunber one.

Such a summary can serve as a sunmmary
because part of what we do now in our review is
creating the summary. So why don't we have you, as a
sponsor, as the one who devel oped t he drug, provide us
W th such summary?

And then the focus of what we do is to be
-- is to assist the critical areas that in the

application itself.
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Nunmber three, such a summary will not be
the only thing we review but it can be a starting
point to highlight what could be critical CMC issues
that we expect to see in that particular application.

And then we will focus our efforts on
critical i1ssues but also since we have the entire
subm ssion, we will go and be as detailed as we need
to in order to have conpl ete understandi ng of sone of
t hese i ssues.

MEMBER GOLD: So do | understand --

DR. NASR: | forgot to add one thing if
you all ow ne. That also may require us revisiting
under |1 CH or under another way of how the subm ssion
IS put together.

MEMBER GOLD: Do | understand you then to
say that if we put into -- if we submt a very good
quality summary, this is going to accelerate the
review of the application and the nore rapi d approval
of the application?

DR NASR  Yes.

MEMBER GOLD: Al right. One second

question if | could? | realize that the initiatives
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that we're tal ki ng about are very new for the Agency.
Do you have any netrics that indicate the inprovenent
usi ng these techniques that you have seen so far in
terms of reducing application reviewtine?

DR. NASR: | have sone nmetrics and |'m
doi ng some experinents. As a scientist we have to
continue to do experinents. Some of the know edge |
have i s based on ny experience tal king to our European
col | eagues. And when | talked to them about
utilization of quality overall summary and expert
report, it does reduce the reviewtine. That's nunber
one.

Nunber two, we are currently experi nenting
W th resubm ssion of NDAs in sone of the critical CMC
reviewteans within sonme clinical divisions. And what
we are trying to do is to start the assessnent
process, as | indicated on one of ny slides, by a
hi gh-1evel evaluation of the application itself, and
devel opment of an assessnent protocol in order to --
before the assignnment is nade in order to facilitate
the review.

That's nuch better than the current
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practi ce where you have the many fol ders, as you know,
Dan, and you go through the entire review before you
develop the entire story.

| think having a quality overall summary
will facilitate the developnent of the initia
assessnment protocol, if you w sh.

MEMBER GOLD: Thank you.

CHAI R BOEHLERT:  Any ot her questions or
comment s?

(No response.)

CHAI R BOEHLERT: [|f not, Moheb, thank you.

DR. NASR. Thank you.

CHAI R BCEHLERT: From the Ofice of
Ceneric Drugs perspective, we have Gary Buehl er.

DR. BUEHLER: Thank you, Judy.

First 1'd like to thank Ken. Usually I'm
| ast to speak at just about everything | go to and
sonehow | don't know what you did to soneone, Ken, but
t hank you very nuch.

(Laughter.)

DR. BUEHLER: It's really nice to not be

| ast. | was last at the GPHA neeting in the
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W ntertine. And | was right before the golf
t our nanent .

And | started to speak and | heard all
these cleats outside and everything. Peopl e were
bangi ng their bags around and everything. So it's
very nice to have a nice quiet group here.

I'"d like to acknowl edge Dr. Berridge's
presentation. | have to say, Dr. Berridge, that was
the clearest explanation of this paradigm|'ve ever
seen. | mean it was -- your slides were great.

And actually I nmay be calling you for sone
of them After you see ny slides, you'll understand
but it was really a very clear explanation of what
we're trying to tell people today.

And | have to admt there is a fair anount
of repetition here. And I'm not going to be an
excepti on.

Also | have to say your English accent is
great. You know | am from Phil adel phi a. l'"'m a
Col oni st. | haven't lived there for 30 years but
people still say | talk |like a Philadel phian. And

it'"s just so authoritarian. |1'mhoping to be able to
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do this in that way.

Acknow edgnments, | have to say that a | ot
of ny talk was furnished by Frank Hol conbe and Vil ayt
Sayeed. They're in the audience today so if | say
anyt hing wong, there they are.

Qur mssionis really very sinple. It is
to provide quality, safe, effective generic drug
products to the American public. |I'ma nuts and bolts
guy. This is what | have to do. And it basically is
we have to review and approve applications.

We al nost approved 400 applications | ast
year. That's what | do. And, you know, this is a
vision. Thisis avision for the future. And believe
me we are fully supportive of this visionintryingto
make the quality of all drug products, generic and
i nnovat or, better and t he process nuch easi er and much
better for both the industry and FDA

But, again, as you can see, ny workload is
increasing. And it has increased dramatically over
the past two years. In 2003, we received 449
applications. |In 2004, we expect to receive 566 full,

ori gi nal ANDAs.
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You don't -- | have about ~-- it's
sonmewher e over 50 review chem sts. It maybe 52 or 53.
You don't need Bayesi an statistics to figure out that
that is about 11 original applications per reviewer
per year.

MEMBER SI NGPURWALLA:  You'll get a better
estimate if you use that.

DR. BUEHLER: Ckay, thank you, thank you

(Laughter.)

DR. BUEHLER  That's a lot of work. W
have a trenmendous anount of work. It's increasing.
It's increasing nuch faster than I can hire people to
revi ew t hese applications.

So we are l|looking for better ways to
reviewthese applications. W recently had an office-
wide retreat for the entire office to |ook at ways
that we can cut down on our workload, becone nore
efficient. If we're |ooking at sonething we don't
have to | ook at, we don't want to | ook at it anynore.
W're trying to identify anything we can to have a
nore efficient operation.

Along with our originals, and Mheb
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brought out the point that every tinme we approve an
original, we're | ooking at nore supplenments. And if
you approve 300 or 400 a year, you're |l ooking at a | ot
nmor e suppl enents. So anythi ng we can do to reduce the
suppl enent | oad, we're also very interested in.

Quality -- and this -- | nean these
posters you nmy see on buses. If you go to Los
Angel es or Chi cago, we've actually had our posters on
buses. The waiting roons in Eckerd's and | believe
G ant had then in waiting roons. So we are very proud
of the quality of the generic products that are on the
mar ket t oday.

We believe your generic drug is safe
effective, and bioequivalent. We Dbelieve people
shoul d be able to take themw th full confidence.

So the products out there today are not
bad. | nean they're good, safe, effective products.
We're just |l ooking at better ways to make them nore
efficient ways to make them so that the industry and
the FDA will have a less burden in reviewing the
appl i cations.

And it gets to the definition of quality.
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And Hel en asked ne, she said your quality slide is
bl ank. And there are a lot of definitions of quality.
| know David will probably give you one tonorrow. |
t hi nk Janet Wbodcock has one.

And to nme quality is pretty nmuch, you
know, in the eyes of the behol der. You know when
sonething is inferior inquality. | had a 1976 Dasher
a few years ago. And it was the worst car | ever
owned. [t wouldn't start. The air conditioner
woul dn't work. And clearly ny decision, based on the
quality of that car, was | never bought another
Vol kswagen.

And all of you out there have stories
about appliances, or electronics that you' ve had, that
really did not performthe way you t hought they woul d.
And your judgnent on those were that they were poor
quality. And you probably never bought that
particul ar brand again. That's your right to not do
t hat .

Quality with drug products is a different
t hi ng, though. Sonetines we can tell. |If you have a

patch that doesn't stick right, that falls off when
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you take a bath, or if you have a bottle of pills that
are broken when you open then, you can nake a sort of
a consuner - based assessnent of quality there.

But for the nost part, you don't know if
they're within specification. You open that pill
bottle every day and you take a pill wth full
confidence that it is going to nake your chol esterol
go down or your bl ood pressure go down. |[It's going to
relieve your pain because you trust the FDA, you trust
the drug industry that what they say is in that pill
isinthat pill. And what they say that pill wll do,
they'Il do it.

So that's where we cone to play in. The
FDA has to be the person that helps to assure this
quality. That's what we've been doing in review ng
the applications to date and that's what we want to
continue to do.

Now the slide |I showed previously, this
one, our challenge with generic drugs is that many
people relate quality to cost. And that's not a far
stretch. A Lexus costs ten tines nore than a Daewoo.

And they don't sell Daewoos anynore, yes. | nean but
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that's an extrene exanpl e.

| actually rented a Daewoo once. It was
a horrible acar really. | see why they're not around
any nore. But really that's -- | nmean that's a cl ear

j udgnent peopl e have. You'd always rather drive a
Lexus than a Daewoo.

But with respect to generic drugs what we
tell people is it doesn't nmatter that they cost half
as much. You should take themw th confidence, that
they're nmade under the sanme quality conditions that
t he i nnovat or drug products are and you shoul d be abl e
to take themw th confidence.

That's our chall enge. And that's why
Congress actually asked us to start this canpaign to
make consuners aware of the quality of generic drugs.
And believe nme with the nunber of applications
escalating that |1'm getting, that's of primry
inportance to nmeis to continue the quality of generic
drugs.

Now our current paradigm and this is what
we do today when we get an application, we | ook at the

quality standards. W neke sure that the standards
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are conparable to the reference-listed drug. W do
| ook at the specifications of the reference-Ilisted
drug established by Moheb's people in the CMC revi ew
in the innovator products.

We nmake sure the product is manufactured
in conpliance with good GWwWs. And the process and
specifications are conditions of approval that require
approval for any subsequent changes. Basically we
| ock in the specifications. |f you want to change it,
you' ve got to submt a supplenent to us.

That' s what we do now and we wi | | probably
continue to do that for a little while |onger.

Now in original ANDAs, there's extensive
negoti ati ons over specifications. And we did an
internal study in our office recently where 40 percent
of the original applications, the coments on the
first review cycle were all related to tightening
speci fications.

And basically | don't blane the generic
conpani es. They cone in, they base their
specifications on the batch that they nmade, that they

submtted to us, and they don't know what the
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specifications of the RLD are. It's a nystery. |It's
kind of a guessing gane for them

And so they submt specifications based on
their biobatch. And they try to, you know, nake them
as wide as they think we'll accept because these are
the specifications that is going to |lock them into
t heir manufacturing processes for the next who knows
how many years.

And we try to crunch them down a little
bit according to, again, the references to drug and
what we think they can do.

And, unfortunately, this takes tinme. And
our average reviewtine for an ANDA right nowis about
18 nont hs. And we would like that to get down.
Congress woul d l'i ke that to get down. And we're doing
all we can to try to reduce that nunber.

It also necessitates a high nunber of
suppl enent s because once we |ock in these
specifications, any tinme that the conpany wants to
change one of these specifications, they have to
submt a suppl enent.

Now in the new approach and, again, |
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harken to Dr. Berridge's presentation. You know, |
feel like I should be like Mckey Mantle and Casey
St engel when they went down to Congress and they were
testifying on the reserve clause i n Congress and t hey

asked Casey to give an explanation of the reserve

cl ause.

And he went into this |long explanation
that, you know, went all around and around and
what ever . And actually the Congress was kind of

| aughing at the end of it. And then they went and
asked M ckey Mantle if he could give his coments.

And he said | agree with Casey.

(Laughter.)

DR BUEHLER So basically in this, |
agree with Dr. Berridge. The extent of product
knowl edge is key. It drives the range of risk-based
deci si ons based on supportive data to assure a quality
pr oduct . And that is a product with established
quality attributes, purity, potency and strength,
identity, bioviability and delivery, | abel i ng,
packagi ng, and physi cal perfornance.

So, again, very general ternms. You know
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where is the specifics? And | said to nyself if | had
to make a talk onthe quality initiative, I want to be
abl e to provide good exanples to the i ndustry because
the industry asks nme what do you want us to do?

And | was hoping to be able to kind of
have a slide where one side is this is what you do now
and the next slide is this is what we want you to do.
And then the next slide will be like this is what
you'll get out of it, you know. This is what you
won't have to do because you' ve done the second part.

I|"m still not able to do that. We're
still working on that. And | will throw sone
chal | enges out to you at the end of this presentation
to try to help us to get to that point because |
beli eve we have to get to that point.

You out there have to know what's in it
for you. You' re a busi ness. You're a business to
make noney and the generic drug i ndustry especially is
a very conpetitive business. And they want to know,
you know, how it can effect the way they manufacture
drugs. And we have to be able to tell themthat.

This is voluntary. And | want to
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enphasi ze that. | know that there are sone conpanies
that are not ready for this. And these conpanies are
the conpanies that are submtting ny 500-plus
applications to the O fice of CGeneric Drugs.

W wll work with youu We wll begladto
work with you. W want to work with you through your
trade organi zation, the GPHA. W wi |l try to organize
webcast presentations so that you can begin to
under st and what we want from you

It will be a phase-in process probably.
We hope that certain parts of your application can use
this paradigmif not the entire application. And,
hopefully, you can do that through conparability
protocol s.

W want to be able to nove the generic
industry into this paradigm but we know it won't
happen overni ght.

W don't want to unnecessarily inpede
optim zation of manufacturing processes and that's
what people are accusing us of right now. They're
saying that FDA is in the way of the, you know,

novenent forward of the generic industry. And we
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realize many firns won't be able to do this.

Cerry, I'mgoing to pin you down. Do you
make Vi agra 24 hours a day?

MR MGIACC O No.

DR. BUEHLER: No? Do you have a dedi cated
facility for -- is that because of the conpetition?
Did you make Viagra 24 hours a day?

MR MGIACC O No.

DR. BUEHLER: No? Gkay. | thought those
bat ht ub guys were giving you sone conpetition.

MR MGIACCI O They are.

DR. BUEHLER They are? Ckay. How do
they get those bathtubs on the side of the nountain?
Have you ever seen that commercial for the bathtubs
sitting on the side of the nountain?

(Laughter.)

DR BUEHLER: How do they put the water

in?
But, | nmean obviously for a product |ike
Vi agra or Norvasc or sone of your big guys, | nean you
are making -- you don't ever shut those |ines down,
correct?
S A G CORP.
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MR MGIACC QO Sure we do.

DR. BUEHLER: | nmean -- but | mean to just
do sone nmami ntenance on them but not to make anot her
pr oduct .

MR MGIACC QO Sure we do.

DR. BUEHLER: Yes? GCkay. Really?

(Laughter.)

DR. BUEHLER: "' m amazed. Ckay. I

t hought you just -- 24 hours a day. No? GCkay. Al

right.
MR MGIACCQO Let's stop with this.
DR. BUEHLER: Okay, | should. | should.
Vll, all right. The innovators are al ways beating ne

up. So | thought I would pick on Gerry a little bit
but he's got the answers so | can say for sure generic
conpani es don't make products 24 hours a day. And
t hey don't even nmake products probably week after week
after week.

Sone very isolated products perhaps but
nost of your generic conpani es make numerous products
and they are breaking down their equipnent and

starting to make new products, you know, weekly or
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monthly. So it becones nore of a challenge for the
generic conpany to i npl enent t hese process
initiatives.

And that's why I'"'mcommitted to work with
the generic industry to try to phase these processes
in to how they nmake their products.

W want to get a review conpleted in one
cycle within the statutory tinme frame. We'd like to
get an approval out within one cycle. That's pretty
rare right now but we are working to that.

We'd |Iike regul ati ons based on know edge
and science that provide flexibility in approval
conditions. And we'd like the need for supplenents
based on know edge in the risk of changes effecting
the quality of the product, again, Dr. Berridge.

Now we have made internal changes to
enhance approvals. W' re changi ng work assi gnnents to
optim ze review resources.

Ri ght now we have a system where we are
assigning teans of reviewers to batched applications
or actually applications of -- we often get

applications fromdifferent sponsors for the sane drug
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pr oduct .

And so we are assigning actual review
teans to those applications because we found t hat many
tinmes the reviews kind of run along the sanme |ine.
They use the sane DMs. And so it's nuch nore
efficient to actually review the applications that
way .

We want to i nprove conmuni cations with the
DMF holders. W actually want to work with GPHA to
try to do that. Many tinmes the DMFs that we have are
deficient when we first reviewthem W would liketo
remedy that because the DMF reviewis very critical to
our review process.

We are incorporating the aspects of the
CMC risk-based initiative. W want to identify CB
suppl enments suitable for expedited approvals. And
what we want to do here i s when CB suppl enents cone in
to our office, we want to triage themthrough the team
| eader. And we want to i ssue an i mmedi ate approval if
we can, if the teaml| eader can nake the assessnent on
the spot that the suppl enent can be approved.

W expect to deal wth conparability
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protocols. W expect that the generic industry wll
phase into this paradigm and that we hope that they
will do this through the conparability protocol
pat hway.

And we want to utilize in-house know edge
for specific drug products to identify new el enents
critical to product quality and to provide prior
approval supplenent relief.

Now, for the industry, formulation and
process design based on inherent mechani stic

understanding of drug and its inpact on product

quality and performance. W need to have this
information from you. Sonetinmes we get sone.
Sonetinmes we don't get nuch at all. But that's what

we're going to be | ooking for.

And | know, again, you' re out there asking
what are you going to do with it when you get it?
Well, | guess you're going to have to trust us. W
want to see it. W want to try to work within this
paradigm but we can't do it unless we have the
i nformation.

We want specifications determ ned by the
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know edge of the process or the product. W want a
clear rationale for selection. And we have to confess
that we don't have that clear rationale right now
Qur rationale right now is based on the data we
receive

Process understanding to mtigate risk
associated with drug substance properties, we want
conti nuous process inprovenent. W want to identify
the paraneters critical for product manufacture and
product shelf life for stability.

And, again, we have to get together to do
this because |I know that you're not going to send us
a subm ssion where you are going to try to guess at
what we want because that's too nuch of a risk for
you.

So we have to get together. And you have
to know what we want. And we have to realize what
we've asked for so that when we get these
applications, we wll be able to review them
efficiently.

Qur staff wll foll owguidances in current

scientific literature. And the staff in OB is very
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dependent upon gui dances. W don't have the one on
one interaction with the drug industry, wth the
generic drug industry, that they have in new drugs.

We don't have the end of Phase Il neeting,
the pre-NDA neeting, the little fireside chats every
once in a while when they have an issue. We j ust
don't do that. Wth 550 applications we can't do
t hat . And so we have to work w thin guidances and
formal gui dances to the industry.

We have to train our staff and we have to
train regulated industry in what this process is and
what we expect. And we have to get to the specifics.

This represents a fundanental change in
our thinking, inour culture of accepting applications
and reviewi ng applications. And we have to be able to
get away fromthis culture and into this new paradi gm

W need a revi ew based on know edge of the
product and what manufacturing changes will nake a
di fference.

Why should you do this? And this is the
big question that many of you have. G eater

flexibility in optim zing your manufacturing process.
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This is a good thing. This should be able to help
you. And this should be able to help the industry as
a whol e.

Lessened post - mar ket i ng suppl enent bur den.
You saw ny slide where, you know, we're getting, you
know, al nost 3, 000 supplenents this year. W have to
be able to find sonme way to | essen this burden for ny
of fice and for your industry.

And r educi ng no assi gnabl e cause, results,
and i nvestigations. These are when you get your 483s
and they don't know why but sonething failed in your
process. And there is no cause assigned.

Now ny ICH slides, | think I'mjust going
to bl ast through because actually M. Razzaghi and Dr.
Berri dge have done a very good job in explaining how
ICH fits together with this particular paradi gm and
mne are just little summary slides.

Dr. Mcdellan, our former Conm ssioner
stated that other high-tech industries have achieved
enornous productivity gains and we should expect
nothing less from the pharmaceutical industry. Yet

the Wll Street Journal said FDA regul ations | eave

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

257

drug manuf acturing processes virtually frozenintine.

It's true that regulations designed to
protect the public's health nmake this a very speci al
i ndustry. And they pronote a conservative risk-
adverse nentality. And FDA counters that the drug
conpanies resistence to change is also partly to
bl ame.

You don't want to risk changing. And we
have to admt that we're a pretty conservative bunch,
too. And we sort of, you know, go with the flow and
we don't like to rock the boat too nuch.

But here we've made the first step. W
want to encourage the use of equi prment and protocols
for continuous nonitoring of manufacturing processes,
PAT. W want to encourage noving to risk-based cGws
to free the industry from rules that do little or
nothing to ensure quality. And we're willing to
facilitate initiatives as long as they inprove the
quality and reduce the risk.

We acknowl edge the generic industry as
experts i n manufacturing. You manufacture hundreds of

drug products. And we know that you know how to do
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this. And we know that you are aware of the many
processes, the many new processes that are avail abl e.

You can identify and articulate the
financial inpact both for changing and for the | osses
with current technol ogy. And | said before, | am
synpathetic. | realize you are a business. You do
make noney. And the econom c aspects of this are
i nportant.

We have to avoid the perception of a two-
tiered quality product systemonce we get into this.
W don't want to have, you know, the sort of, you
know, the Level A quality people and the Level B
quality people. And | don't believe we're going to
get that. But we have to make sure that that isn't a
per cepti on.

And the partnership assunes product
quality is about providing flexible regulatory inpact
based on product understandi ng.

Because this systemi ncl udes a conti nui ng
of information, howthis flexibility is applied needs
to be well understood to ensure even treatnent and

outcones. That's what |'msaying. W have to be able
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to provide details to you about how this wll work.

FDA is not in the business of
manuf act uri ng. W don't nmanufacture. And your
gquestion to us is what do we need to do? And our
gquestion to you industry i s what do you think needs to
be done?

W invite you to cone to us either
individually -- we know that sonetinmes you will have
i ssues where you want the entire industry to be
present when you are presenting your issues to us.
You can ask for a neeting on this and we will grant
the neeting to discuss how you can nove forward.

W also want to work wth GPHA and ny
friend Gordon is in the back. W hope to be able to
set up sonething with GPHA so that we can tal k about
general principles and, hopefully, again, because we
have tal ked about general principles an awful |ot.
Hopefully we can get into the specifics of howto do
this problem what we want you to do, and what we
expect to see, and what the effect will be upon you
| ong term

| just have to finish with another slide,
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anot her bus slide. But I amvery proud of the generic
industry. |'mproud of what we' ve been able to do to
alleviate the high drug costs in Anerica today.

| am a bit overwhel ned by the nunber of
applications that we have in our office right now but
|"'m also very pleased that the generic industry is
sending themto us. And we will happily review and
approve them hopeful ly.

Thank you.

(Appl ause.)

CHAI R BOEHLERT: Gary, thank you. Also
sone very anbitious initiatives.

Nozer ?

MEMBER SI NGPURWALLA:  Yes. | have a | ot
of questions and comments.

First is |I'm not sure whether you were
addressing your talk to the Commttee or to the
generic drug industry. | got the inpression that you
were talking to the generic drug industry.

DR. BUEHLER: There's a few of them here.

MEMBER S| NGPURWALLA: There's a few
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Vell, | wuld like to ask you a few
questions and then I'd |li ke to nake sone comments.

First is do you have any exanple wherein
a generic drug is of better quality than its non-
generic counterpart?

DR. BUEHLER: Better quality?

MEMBER SI NGPURWALLA:  Yes.

DR. BUEHLER: No.

MEMBER SI NGPURWALLA:  So all --

DR. BUEHLER: W say they're equival ent
qual ity.

MEMBER SI NGPURWALLA: Oh, equi val ent. But
there i s never a counter exanple where a generic drug
is of better and nore effective quality then a non-
generic?

DR. BUEHLER: Well, you know, it depends
on how you define quality.

MEMBER SI NGPURWALLA: What ever way you
want to define it.

DR. BUEHLER: Okay. Well, | nean --

MEMBER SI NGPURWALLA: Just yes or no.

DR BUEHLER:  Yes.
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MEMBER SI NGPURWALLA:  There is?

DR BUEHLER  Yes.

MEMBER SI NGPURWALLA: Ckay. Second, the
approval tinme for a generic drug you said is about 18
nont hs?

DR BUEHLER  Yes.

MEMBER SI NGPURWALLA:  How nuch is it for
a non-generic counterpart?

DR. BUEHLER: Probably I think it's 12 to
14, something like that.

MEMBER S| NGPURWALLA: So a generic drug
takes a longer tine to be approved than a non-generic
drug?

DR BUEHLER  Yes.

MEMBER SI NGPURWALLA: Wel |, | propose t hat
i f you use Bayesi an net hods --

(Laughter.)

MEMBER SI NGPURWALLA: -- you wi |l cut down
on both the generic and the non-generic approval tine
because if a generic drug -- if a non-generic drug has
been approved, there is prior know edge there --

DR. BUEHLER: That's absolutely correct.
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MEMBER SI NGPURWALLA: -- and that should
be translated to the non-generic -- to the generic
counterpart and you should save on --

DR. BUEHLER: Wel |, Congress has made this
simlar argunent that you're making.

MEMBER SI NGPURWALLA: Well, Congress
sonmetinmes i s w se.

DR. BUEHLER  Yes, soneti nes.

(Laughter.)

MEMBER SI NGPURWALLA:  Now, on your Slide
23, you cited two exanples. One is by Dr. Mcdellan

and the other one is the Wll Street Journal, and you

said that that was kind of a contradiction but | don't
see it as a contradiction.

One was tal ki ng about productivity. That
i s manufacturing. The other was tal king about the
process of approval. They're two different things.
You know to approve a drug, you have to look at its
chem stry and all kinds of, you know, biological
feat ures.

To manufacture, it's a different process.

So | can see the two -- | don't see the two as being
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inconflict. | can see the two as being true because
productivity gain nmeans how quickly you can
manuf acture, how efficiently you can manufacture.
Approval is a different process.

DR. BUEHLER: Well, | think the point
being Dr. McClellan said that the drug i ndustry should

do better but at the sane tine the Wall Street Jour nal

said that we, the FDA, were holding back the drug
i ndustry.

MEMBER SI NGPURWALLA: Possi bly true but on
a different matter.

DR. BUEHLER  Ckay.

MEMBER SI NGPURWALLA: And you say FDA is
not in the business of manufacturing. | agree. But
there are two cornments. You nonitor the manufacturing
and secondly this is the Subcommttee of the
manuf acturing. So you do nonitor the manufacturing
process.

DR. BUEHLER: But we don't manufacture.

MEMBER SI NGPURWALLA: O course not. But
you don't design the drug either.

DR. BUEHLER: We nonitor manufacturing.
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MEMBER  SI NGPURWALLA: You're just
monitoring. And anyway, my conmment to you is | think
if you were to use Bayesi an net hods, you woul d save on
time --

(Laughter.)

MEMBER  SI NGPURWALLA: -- and you'd
probably have nore tinme on your hands so that you can
gi ve nore talks.

(Laughter.)

DR. BUEHLER: Are the copies of vyour
slides available. | should be able to get those.

MEMBER SI NGPURWALLA:  Yes, but ny slides
are not going to help you.

DR BUEHLER | see.

MEMBER SI NGPURWALLA: They are just -- ny
slides are not going to hel p anyone. They' re just
going to tell you what it is all about.

To really -- to be effective, you really
have to go, take a specific exanple, work it through
very carefully, and nmake the case that this is what
can be done.

DR. BUEHLER | agree. | absolutely
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agr ee. W need sone exanples to get through our
system and to be able to illustrate to everyone the
econom cs of this and the efficiency of this. And the
fact that there is benefits for the drug industry in
doing this. | absolutely agree.

MEMBER SI NGPURWALLA: |' m done.

CHAI R BOEHLERT: Ken, then G K

MEMBER MORRI S: So, Gary, after you've
instituted the Bayesian anal ysis --

DR, BUEHLER:  Yes.

MEMBER MORRI S: -- when you're talking
about not being able to have the sane sort of end of
Phase |11 neetings but in the face of the extended,
relatively extended review tineg, is there a
possibility, because it does actually in many cases,
| know the direct contact really does speed up the
process by resolving i ssues that are quickly resol ved
when talking scientist to regulator, et cetera, is
there any chance at least for |ike teleconference --

DR, BUEHLER:  Yes.

MEMBER MORRI'S: -- neetings and --

DR. BUEHLER: We've actually instituted --
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we had -- believe it or not, you know, in past years,
we had a systemwhere we didn't talk to anyone during
the first cycle on the tel ephone.

MEMBER MORRI'S:  Yes.

DR BUEHLER And we are revising that
policy. And that was a policy that instituted as the
result of the generic drug scandal and trying to sort
of mandate this | evel of consistency across the entire
office with respect to review.

And we have sort of broken away fromthose
shackl es and we are encouragi ng our reviewers to talk,
especially at the end of the first cycle. And to be
able to discuss the deficiencies of the first cycle.

One thing that | did nention that we are
trying to address are the DMF deficiencies. We're
hi ghly dependent upon, obviously, the DWW for the
active pharmaceutical ingredient. And we are trying
to do sonet hing where we can either get those revi ews
done in an earlier tine frame so that the deficiencies
can be set ahead of tine and that they can be back in
time for when the application is revi ewed.

Because clearly we get many applications
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that could go out on the first cycle except for the
DVF defi ci enci es.

Yes, G K. ?

MEMBER RAJU. Com ng back to -- you said
you |ike John Berridge's presentation from the
nmorning. In his presentation he tal ked about the I CH
@B and Modul e 3 about pharmaceutical devel opment.

DR, BUEHLER:  Yes.

MEMBER RAJU: To what extent does that
directly translate? Is it different for the generic
i ndustry, the inportance of pharnaceuti cal devel opnent
and what you want submtted in terns of the whole I CH
process and (B and what they're putting into that
section? Do you want sonething from the generics?

The sane? Mre or |ess?

DR. BUEHLER: Well, it sort of probably
will have a different focus. | mean and -- and Pau
can maybe address this better than | but to ne a

generic firmin their devel opnent report, the big part
of their developnent is they want to develop a
bi oequi val ent fornulation to the RLD. That's sort of

the big target.
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And how they do that with respect to, you
know, if there is a patent that is in their way and
how t hey desi gn around t he patent, howthey choose the
inactives for the particular fornmulation. And then,
you know, the devel opnent aspects of all of the
formulating of that product, we would be very
interested in seeing.

And so | think to us that would be our
you know, the devel opnent information that we would
want to see and all that was attendant to that.

MEMBER RAJU: But the paradigmin which
you evaluate quality is bioequival ance. Then vyour
desired state in ternms of mechani stic understanding is
based on the innovator's understanding? O is it
based on getting a special -- a nmechanistic
understanding for the generic all over again?

DR BUEHLER: VWell, mny tines the
manuf act uri ng processes are vastly different fromthe
generic and the innovator. So if we want to
under st and t he mechani sti c, you know, t he
manuf acturing process from vyou know, A to Z or

whatever, it could be totally different than the
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i nnovator's.

W certainly refer to the innovator
applications for, you know, referencing and actually
| ooki ng at what they do and what problens they had.
But with respect to the generic, we have to | ook at
t heir process and, you know, they woul d have to defi ne
the critical paraneters in their process.

VMEMBER RAJU: Ckay. So as far as the
product is concerned, it's pharmacokinetics and
dynam cs. You take that from the innovator because
it's already out there. But in terns of the generic,
not only bioequival ance but you'd also | ook for sone
mechani stic understanding of their fornulation --

DR, BUEHLER:  Yes.

MEMBER RAJU: -- to give them a
specification rel ease.

DR. BUEHLER: Yes. | nean sone products
are -- | nean |ike extended rel ease products have
vastly different ways of manufacturing and mechani sns.
So --

CHAI R BOEHLERT: Ckay. Nozer, did you

have anot her coment ?
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MEMBER SI NGPURWALLA: Yes, I'msorry to
cone back. [|'mcurious. Wy does a generic drug take
18 nont hs for approval whereas a non-generic one t akes
12?7 Wiy less? Wiy nore in the other way?

DR. BUEHLER There we have al nost 600
pendi ng applications in our office right now

MEMBER SI NGPURWALLA: Onh, so the cause of
it is you are overl oaded?

DR. BUEHLER: Yes, it's a queue system

MEMBER SI NGPURWALLA: But it's kind of
unfortunate and unfair to the generic manufacturers
that since the FDA is overl oaded, they have to wait,
right?

DR. BUEHLER: Well, yes and --

MEMBER SI NGPURWALLA: | don't own shares
in a generic drug.

DR. BUEHLER: Well, well, no.

MEMBER SI NGPURWALLA: | just want you to
clarify.

DR. BUEHLER: And that's an average, too.
And we do approve many applications in eight nonths,

ni ne nont hs, ten nonths.
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MEMBER SI NGPURWALLA:  Oh.

DR. BUEHLER: And they depend upon the
quality of the subm ssion, whet her it Is a
controversial drug or not, whether we have patents to
deal with, whether we've been sued on the particul ar
pr oduct .

Sonetimes when we're sued, well, GCerry,
sorry, but Gabapentin, | nean there's still no
Gabapentin on the market. The patent went out four or
five years ago. W have products in our office that
have been pending for seven or eight years. Now what
do you think they do to a nean?

MEMBER SI NGPURWALLA: Ckay. So the bottom
lineis that it's not for scientific reasons that you
are taking a longer tinme --

DR. BUEHLER:  No.

MEMBER SI NGPURWALLA: -- to approve.

DR BUEHLER | nean it's a -- we had a
generic drug scandal in 1990. So part of that scandal
was taking products out of order, taking preferential
treatnent to certain conpanies. And so we have a

rigorous queue system in our office where we take
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things, you know, first in, first reviewed. Not
necessarily first approved because it depends upon t he
quality of the subm ssion

And they are stacked up in line. Each
chem st has a queue that goes down. Qur
bi oequi val ents division has a queue of applications
i ke, you know, 30 pages | ong.

MEMBER SI NGPURWALLA: | got the nessage.
| thought it was for scientific reasons. And if that
was the case, then I'd be a bit surprised because you
al ready have know edge fromthe poor non-generic drug
manuf act urer who has done all the investing, you know,
and done all the work. You should be able to exploit
t hat .

DR. BUEHLER: No, we acknow edge that.
No, they do a good job.

MEMBER DeLUCA: Al ong those lines, Gary,
do you want to conment on the future? Because this is
going to get worse as far as workload with the drugs,
the biotech drugs that are going to be comng off
patents in 2005. You're going to have a very

i ncreased workload in the generic area.
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DR, BUEHLER Well, | probably won't
comment on the biotech drugs because that's a bit up
inthe air as to just who wll| be doing those. But,
no, fromthis slide, obviously the trend i s nore work.

Moheb, actually his slide, | think he said
he had about 100 and sone new NDAs, 115 new NDAs. W
got 102 | ast Decenber, 102 ANDAs in Decenber, in one
month. So the trend clearly is going up

Like | said, we did have an office-w de
retreat about a nonth ago where we | ooked at just
about every one of our processes to try to determ ne
where we could do a better job in |ooking at fewer
aspects of the application. And trying to identify
really the critical parts of the application that have
to be revi ened.

And at the sane tine, we're hiring peopl e.
| nean every, you know, every couple weeks a new
person cones on board. And we are trying to get to
t he point where we have 60 review chem sts, where we
have t hree divi sions of four teans each, five chem sts
in each team And we believe that that will give us

a good base to be able to address this workl oad.
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CHAI R BOEHLERT: Paul first, then we'll go
Garnet, and then Dan.

DR. FACKLER | just want to nmake a couple
of quick conments. One about the pharnaceutical
devel opnent reports. They're admttedly different for
generic drug devel opnent than they would be for the
i nnovator's product. W have only a couple of targets
that we need to hit.

W're looking to have pharnaceutical
equi val ent s. And then we're looking to have
di ssol ution conparability and bi oequi val ents. So the
devel opnment reports for a generic product are focused,
you know, certainly nore tightly focused than you'd
have for the conparabl e brand product.

The question about quality. Are there
ever generic products wth better quality than
i nnovat or products? It depends on how you assess
quality. W sonetinmes have a problem reducing
bi oavailability on oral products to match an
i nnovator. And you could argue that a better quality
product woul d have better bioavailability.

But then we'd be comng out with a 15
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mlligramtablet to go against a 25 mlligram table
innovator. |It's not an equivalent. W have to back
off that kind of a formnulation.

And the other kind of quality conparison
is the variability that you see in the bioequival ents
study. And there is an inherent variability in a drug
substance but there's also a variability associ ated
with a drug product.

And it's sonetines difficult to engi neer
-- for us using different release nechanisns, it's
sonetinmes difficult to engineer the sanme variability
see in an innovator product.

And the last point | wanted to nmake was
really a question about the review tine. e
understand that reviews should be -- or the first
revi ew shoul d be conpleted in, | think, 180 days. And
recogni zing with the | arge nunber of applications and
the limted resources, we sonetines don't receive
those within 180 days.

My guess is that the reviewtine is very
short conpared to new drug applications if you

di scount the time that an application sits in the
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queue, if you will.

DR. BUEHLER Yes. And that tinme also
reflects the tinme with the firm So if we send
deficiencies to the firm and the firm decides that
this isn't a high priority application to respond to
and they have three others on their table that, you
know, the patent is going to go out in a nonth, they
want to respond to, they will let the application sit.
And so that tinme counts agai nst us, too.

DR. FACKLER: The other tine that counts
against it is the 30-nonth stay.

DR, BUEHLER:  Yes.

DR. FACKLER So that if we've nmade an
application, we can't legally market a product for 30
months whether or not FDA has approved our
appl i cation.

MEMBER SI NGPURWALLA: An unfortunate
system of rules | should say.

(Laughter.)

DR. BUEHLER: Well, it's a heavily |lega
i nfl uenced system

CHAI R BOEHLERT: Garnet ?
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MEMBER PECK: I do believe that vyou
menti oned sonething to this effect that you wll have
an APl that has an ANDA submtted by nmultiple
conpani es.

DR, BUEHLER:  Yes.

MEMBER PECK: Yes. Just --

DR. BUEHLER: Many ti nes.

MEMBER PECK: -- recently there were seven
conpani es got approval about the sane day so are you
trying to work those as a unit?

DR. BUEHLER: Yes, now we are. We didn't
previ ously.

MEMBER PECK: Through the Agency?

DR. BUEHLER: Yes but now we assign them
to the sane teamif we can if it's a small enough
nunber because many of the tines they utilize comon
DMFs so the DMF review, you know, can be utilized for
a couple of different applications.

And al so the issues related to the review
of the application are many ti nes conmon, too. And so
it helps to have a group of chem sts being able to

di scuss the i ssues with thensel ves and the team| eader
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in review ng that.

And we found that the reviewis nuch nore
efficient and actually done nuch faster that way.

MEMBER PECK: Yes.

CHAI R BOEHLERT: Dan?

MEMBER GOLD: Gary, you nentioned,
thought, that sonme of the delays are caused by
i nadequaci es in the drug substance DW.

DR BUEHLER  Yes.

MEMBER GOLD: | have not seen any
publication by the Agency or by the Generic Division
as to what deficiencies they are finding and what
advice they mght offer the industry in order to
inprove the quality of the DWMFs so that you can,
t hereby, take advantage and review, you know, and
reduce the review cycle tine.

Wiy not do that?

DR. BUEHLER: Wwll, that's a good
suggestion. You are right. There aren't any that |
know of . Frank? No. DM guidance? W don't have --

PARTI Cl PANT: VWll, historically we've

done this periodically.
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MEMBER GOLD: ['"'m sorry. | cannot hear
you.

DR, BUEHLER: Frank said historically
we've done it wth the industry.

PARTI Cl PANT: And probably 10, 12 years
ago, there was a series of DMF conferences within the
Agency where there were a nunber of instances
di scussed. Part of that |long series was here are the
nmost likely things that you wll find wong,
frequently wi th DVFs.

And it's not sonething that we repeat.
It's usually a special project when we go in and we
| ook at them

MEMBER GOLD: May | suggest that vyou
consider putting out a type of docunent that other
sections have put out such as Q%As on --

DR BUEHLER:  Sure.

MEMBER GOLD: -- and this one directed to
DMFs to guide --

DR. BUEHLER. That's a good suggesti on.

MEMBER GOLD: -- to guide applicants in

t hat area?
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DR. BUEHLER: Sure. That's a very good
suggesti on. And as | stated, we hope to have a
nmeeting through GPHA with some of the DMF hol ders
al so, a webcast where we can connect people through
tel ephone if they can't attend a neeting personally,
and tal k about these deficiencies, too. W' ve had
t hese neetings on other issues within the office.

MEMBER GOLD: And there's another issue
here, too, that since so nmany of the DMFs now are
comng fromoverseas, | think the estimate is of the
order of 80 percent of the drug substances are com ng
fromoverseas, | think we really have to broaden the
approach we're taking in order to reach all the
appl i cants.

DR. BUEHLER. Yes, we have --

MEMBER GOLD: All the DMF applicants.

DR BUEHLER: -- we have to very often
deal with their agents in this country wth our
deficiencies and our conmunicati ons.

MEMBER GOLD: No, but I'm thinking in
terms of international neetings in order to expedite

this because it is inportant to get generic drugs on
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the market faster.

DR. BUEHLER: Yes. kay.

CHAI R BOEHLERT: | have one | ast comment
before the break. Ken?

MEMBER MORRI'S:  Yes, just to follow up on
your point. | think one of the problens that gets
lost in the shuffle with DMFs is that the conpanies,
t he drug conpani es thensel ves often don't have access
to nuch of the DVMF so the audience for that sort of a
meeting is, of course, the DVF hol ders.

But depending on their stake in the
particular active that you're tal king about for the
particular generic conpany, that my not be a
conpel l'i ng enough reason for themto nake a |ot of
changes or to be a very forthcom ng.

So I don't know the solution to that but
|"ve run up agai nst that before.

DR. BUEHLER: Well, the drug industry is
clearly the custoner -- or the DVF holder is the
custoner of the drug industry. So, | nean, we sort of
do look to the drug industry, the generic drug

industry, to actually pressure the DVMF industry to
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subm t better applications. That way their
applications won't be held up.

MEMBER MORRI S: No, | understand the
poi nt . My point is in terns of delays that are a
result or a mnifestation of that, my not be
sonething that lies within the control of the generic
conpany itself.

DR BUEHLER No, you are -- that's
absol utely correct. They don't even know what the
deficiencies are.

MEMBER MORRI'S:  Ri ght .

CHAI R BOEHLERT: Ckay. Thank you all for
very, very good discussions this afternoon. We're
going to take a break now and reconvene at 3:45.

(Wher eupon, t he f or egoi ng
matter went off the record at
3:30 p.m and went back on the
record at 3:47 p.m)

CHAI R BOEHLERT: Ckay. Qur |ast speaker
of the day is Ken Morris. Certainly last but not
least. He's already at the podium and ready to go.

VMEMBER MORRI S: VWell, that's because
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unli ke Gary, who was only facing people who were

trying to go golfing, |I'mfacing people who I'mthe
only thing between them and the bar. So -- what's
that? Yes, when | hear the clinking of ice, 1'Il know

' ve overstayed ny wel cone.

Well, first of all, thanks for inviting ne
Judy, and Helen, and A az.

The purpose of this is to largely report
to the Conmttee on sone of the activities that are
going on with the senior CDER and DVM and ORA fol ks
to discuss and to flesh out the ideas of question-
based CMC revi ew.

And in the course of doing this, I'll try
to differentiate ny opinion fromwhat we've actually
done. But in the first half of that talk at |east,
what you'll largely see are the fruits of the work
that we've all done as a group to explore this and
brai nstorm

These are by no neans final. And this is,
as | should point out, a work in progress. W intend
to continue this.

Lest you choke at another current versus
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desired state, let ne say that this is a little bit
different in that this is the assessnent not only of
ourselves and the upper nmanagenent but Directors,
Deputy Directors, Team Leaders, and Reviewers as wel |
as the odd academ c.

Right now if you -- and you have these
slides so the fact that they're animated isn't going
to mean nuch. ['ll go through them pretty quickly.

The conpani es, as we've heard, may or nmay
not have information. But it's not always in the
filing. And there's not a lot of incentive for it to
be.

The revi ewers have to go t hrough cycl es of
i nformati on requests and questions and then wait for
the responses. So the conpanies may or may not have
the clear scientific rationales for the choices but,
again, they're not always sharing it.

And what this really results in is that
the reviewers have to piece together data and
observations to discover, if you wll, the rationale
for a specification, a nethod, a formula, or a

process, et cetera.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

286

And really we' re saying that the revi ewers
are in a large sense of the word, and |I'mnot |aying
any bl ane here nor was the group, serving the function
that should actually be done in the conmpany and may
wel | be being done in the conmpany but just not shared.

In a desired state, what we'd | i ke to see,
of course, is that conpani es woul d i ncl ude needed dat a
with the filings and could share it prior to the
filings, the end of Phase Il neetings being the sort
of the poster child for that concept.

They would include the data analysis to
pr oduce nmeani ngf ul sunmmari es and scientific
rationales. So as opposed to the current state where
if there are data mssing in the reviewer's opinion
and you ask for a data summary, in essence, and you
get three boxes of chronmatograns, that doesn't really
serve anybody's purpose.

The idea would be to have neaningful
summaries of the data, that is data that have been
anal yzed and interpreted in the light of what the
conpany believes is the proper interpretation and

shared with the reviewers and the Agency.
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This should lead to the specific or the
scientificrationales, the product devel opnent hi story
sort of rationale we're tal king about.

The reviewers then would assess the
rationales and the sumrari zed data presentations as
satisfactory or not. And in that scenario, what you
see is the potential to gain all of the things that
we' ve been tal king about all day and will continue to
tal k about tonorrow.

We had tal ked -- at Purdue, we had tal ked
about sort of folding this into a risk-based
devel opnent concept. And now I'll have to couch al

thisinterns of the Bayesi an defensible risk and not.

But I'll try to do that as | go al ong, Nozer
First of all, the idea, as | said, is a
sinpl e concept. And if you use sound scientific

principles in the design of the dosage formin the
process, you've essentially net Phase I. Not Phase
in the clinical sense.

You have to identify the critica
attributes for the raw materials, and we'll talk a

good bit nore about this as we go, identify the
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process critical control points for the processes,
enpl oy the proper analyses and process analytical
technol ogy concepts for process understanding and
control

And tie it all together wth the
appropriate informatics to feed the information
forward and backwards for quality by design and in
conti nuous i nprovenent, which is the daughter of that.
And that all |eads to i nnovation, which is supposed to
and shoul d reduce ri sk.

Now we haven't talked very nmuch about
informatics today but clearly this is sonething that
is an inescapable and inexorably linked to all of
these initiatives. That it doesn't do you any good to
collect dataif it's not used nuch | ess shared between
t he organi zations within the conpany, within the FDA
or between the FDA and the conpanies.

So what we'l|l do as we go along i s expand
on the righthand side of this list to talk about the
associ at ed regul atory gquestion rational e or
rational es.

The concept of risk-based devel opnent is
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really all about feeding forward, and | would add
backwar ds, but feeding forward at the outset. This is
after a set of quotes that Ali Afian had spewed at
Arden House very passionately.

So if you look at it with a little nore
detail, what we're saying is you can explore the
characteristics of the raw materials and possible
variability in the raw materials and processing that
are expected, that is expected based on sone either
previ ous know edge or nodel, to inpact on required
dosage formperformance. And we'll conme back to what
requi red nmeans but, of course, that's another whole
di scussi on.

Deciding on a dosage form based on the
first step and the business case and selection of
possi bl e processes would be the |ogical next step.
And what you'll see as a thenme as we go through this
is pretty nmuch what you would expect if you are in
conpani es you are doing now, and for the Commttee, |

woul d say that this is one of the focal points of what

we're going to talk about. And 1'll tender a
hypothesis in a nonent that's -- well, maybe I won't.
SA G CORP.
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Then deci di ng what data are necessary to
assess the probable success of No. 2, that is the
dosage form this can be from first principles,
literature, design of experinents, et cetera.

Col | ect and anal yze the datain the fourth
step and you can see where PAT woul d play a role here.

Then Gap anal ysis and refining nodels as
t he devel opnent proceeds and finally the continuous
i nprovenent, which starts the cycle over again.

| wanted to use as an exanpl e here, and we
sort of used this as an exanple in the teamas we net,
Solid Oral Dosage Forns. But, of course, we're not
[imting any of the argunents or the hypothesis to
this dosage form

But there arereally only two i ssues with
Solid Oral Dosage Fornms. One is does it work? That
is the performance. And the other is can you nmake it?
And that's the manufacturability.

If you look at the subsets of each of

t hese, for performance right now we have -- and when

| say dissolution, |I'm not talking about the

di ssolution testing. |'mspeaking of it nore as A az
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was this norning in that dissolution may be inportant
whet her or not dissolution testing is neasuring it is
a di fferent question, dissolutioninvivo, absorption,
and stability.

And t hen each of those have subsets which
are |l ogically defined by the physical, chem cal nodel s
that are around or that need to be devel oped. Were
| have flags are places where we actually have nodel s
in place. And if you look at this really, the big
unknown and t he anal ogy here is on the old maps, when
you' d get to the end of the continents, they'd say and
here there be dragons, is the absorption, the clinical
aspects.

But really what we're tal ki ng about is the
manuf acturability for nost intents and purposes since
we can't really fill that gap at this stage. And for
manufacturability what | have here is physical
properties and processes and then those are broken
down into their conmponent parts.

So this is an overall exanple of what the
requirenents are for the dosage form They're really

-- what we tal ked about the required part in the first
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step here, the required dosage form perfornance,
that's really what we're talking about ultimtely.
But, of course, we aren't there yet.

Well, howrealistic is risk-based design,
if youwll? O the whole concept we're tal ki ng about
really. And | start this by stating this prem se that
as all good pharmaceutical scientists and engi neers
know, a formula without a process is really a pile of
powder if it's a solid oral dosage form

So even during APl characterization,
devel oping a fornmula inplies an expected dosage form
and a process or range of choices. And the exanple is
here you don't care about the conpressibility of a
| yophile, for instance.

But 1'd submt that even at the very early
stages, if you're sitting at a pre-formnul ati on desk
and sonebody throws ten mlligrans of material on your
desk, you know exactly at that point what the dosage
formis going to be.

Now you may not know exactly what option
within the dosage fornms you are going to have, but

you're going to know if it's a tablet. If it's an
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analgesic, you're not going to have an ocular
injection is nmy standard exanpl e.

So APl characteristics are anong the first
information you need to feed forward. So if we | ook
at that though for the people that are attending in
the gallery as well as the Coonmittee, you have to be
saying well what's different about this than what we
do right now W do all of this now

A good fornulator, a good scientist, a
good engineer will just tell you right away that this
is the thought process they go through. But the
difference is that we're not doing it nodel based
We're not sharing and feeding the data forward and
backwards. And there's noinformatics to capture this
in a nmeaningful way. In other words, it's the
process.

The process itself is what is new And
the process itself is what's necessary to bring all of
t hese ideas to fruition.

Just as an exanple, just as dipping the
toe into the pond of biology here for the nonent, even

at very early stages when you receive just a nol ecul e,
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you can -- even a nolecular structure and a snal
anount of material, you can assess solubility inpact
on pre-fornul ati on on absorption using relationships
such as the nodified absorption paraneter, which does
a fairly good job just based on nolecular structure
and sone estimates that you can nake either
conputationally or with sinple experinments on whet her
or not even a |l ow soluble drug will be absorbed.

Well, you' ve already seen this slide and
I"mnot -- this is actually fromRi ck Cooley from --
that Toby showed this norning so he didn't have to
cite it because it was his conpany but Ri ck Cool ey
fromLilly actually presented this.

If we ook at this in ternms of the overal
variability of the process, a variable input will |ead
to an invariabl e product if you hold everything in the
m ddl e constant. This is just commobn sense.

Sotheideaisis to be able to adjust it.
The catch here is what are you going to adjust, that
is what are the critical attributes as well as what
are the critical process points, the critical control

points in the process? And that's what we're going to
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tal k about .

So the exanple that we started with in the
team was actually APl selection. And the idea here
was to explore the question of how do you know what
guestions to ask? So now you have people who are
going to be looking at your filings as they cone in.
And presunmably now data woul d have been shared early
on.

And the first question that we all agreed
on, we did this as a team was what's the -- what the
first question you'd want to ask if you had your
choi ce i s what dosage formare you going to be using?
So the first thing | want to knowis what's ny dosage
for nf?

Then the questions went on. \Wlat's the
second thing, et cetera? And the hypothesis that
we're proposing here, and that the Commttee can
assess during our discussions is that the devel opnent
scientist and the regulator are or should be asking
many or all of the sane questions. So the sane
process that the scientist is going through in

desi gning the dosage form and designing the process
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should be the questions that the regulators are
responding to because that's ultimately what wll
determ ne whether or not the dosage form has been
designed by quality.

well, if you -- | got permssion from
Moheb to use the pyram d at Arden House so | extended
by non-exclusive license to it -- if you go through
this pyram d of questions, what you start with i s what
i s intended dosage form which is what we just said.
What's the intended process? And then stepping up
t hrough the various tiers of the pyramd to the point
where you've actually identified the critica
attri butes.

And the other dinension here, nuch |ike
Ajaz's sixth dinension, is tinme, of course, because
that wll change. And this will, in fact, be a cyclic
process.

Sothis is the hierarchy of questions that
you m ght expect to see if you were to nake a filing
and certainly if you were designing your dosage form
And it's really a fairly logical progression of

consi deration of the physical chem cal properties of
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the API.

I f you have an API, it will either be a
solid, liquid, sem-solid biological. And what the
question is is what are the critical attributes of
each of these?

Now i f you sel ect one, we'll select solids
here because that's what | know best, of course, not
that they have to limt it, then if your APl is a
solid, you go down a |ogical process of deciding
whet her or not it's crystalline or anorphous, whether
or not it's a polynorph, a hydrate, or sonething el se,
and when you've selected the one that it is or
identified the one it is, there wll be certain
criteria which will tell you what the characteristics
ought to be and then this mght take you to not a
decision tree but an event tree as Nozer said, an
event tree in the GBA

Then this would at |east give you the
range of possible critical attributes, which puts you
back on the path of this thinking.

Now | ' mnot sayi ng that you have to fol |l ow

necessarily this sort of a chart. |I'msaying this is
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what nost fornul ation people will follow -- or pre-
formul ation people will follow intrinsically.
Then you say well, if the dosage formis

a solid, it's going to be a capsule, a tablet, or
other. There are no pills, by the way, Gary, left any
nor e.

So you go fromtablets to sel ecting which
particular choice you have for manufacturing the
tablets, for the various critical attributes taken
into account. There's wet granul ati on, dry
granul ation, dry conpression.

Once vyou've selected that then the
attributes that are potentially critical should be
fairly well known. And this is a case where maybe
nodel i ng gi ves you the prior know edge in sone cases.

This is then cycled on data to determ ne
what the risk really is. And in this case you m ght
think of it inlight of what we heard this norning as
generating prior know edge. And then hopefully you
identify the critical attributes.

If you nove this on logically to the

process design, you start from where we just ended
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with the raw material critical attribute selection
take this up the | adder so that what is the nodel for
t he process. And the what processes are viable,
you've already answered that in the raw materials
section based on the nechanical and chem ca
properties of your material.

What's the nodel for the process critical
control points -- say that three tines fast -- and
then the basis, the possible PCCPs based on the raw
materials and the choice of response factors. And
there you go continually until you do your design of
experinments and ID prelimnarily what the PCCPs woul d
be, cycle back until you again optimze it.

So what | would say is that all of these
are logical top level questions. And the nore
detailed questions are the ones that we were just
going through in the raw material or the AP
sel ection.

Let's use an exanple. | actually picked
on (BA quite independently of Ajaz. He knew that |
was going to do this because | sent himthe slides.

But he didn't tell nme he was going to be doing it.
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| "' mnot picking on QA particularly but it
was j ust a good exanple to use because there are sone
good things and sone not so obvious things in the
event tree that (QBA represents. And | think what
we're really tal king about doing is changing it into
a decision tree based on what we're talking about
her e.

So QBA in the first table, | <can't
remenber if thisis 6 --1 thinkit'stable -- 1 can't
remenber what it is but at any rate, the first
question is can di fferent pol ynorphs be forned? Ckay,
this is fine. |If you understand the solid state and
know pol ynor phs are forned, you' re done. So there you
are at no and no further action.

If there are forns, they nust be
understood. So it's not enough to just say yes, let's
characterize them \What you really have to ask is
what are the relative stabilities of the |ow energy
formns. And if you don't know the relative
stabilities, at least explore what it is that's --
what i nformation you have that's possible to help you

explain that or at |east elucidate it.
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And those are the right questions for the
scientist and regulators. And as we go through the
next few tables, we'll try to carry out the sane
anal ysi s.

The second part of the table is do the
forns have di fferent properties, solubility,
stability, nelting point, et cetera? If it's no, then
no further testing or acceptance criteria for drug
subst ance required.

So that's okay. But when we're
considering the product, the logical first question
should be quite different because the answer here is
if they do have different properties, the question is
is drug product safety performance or efficacy
effected? Well, before you get to that question, you
really want to say based on what is known about the
mat eri al and the process, what, if any, change in form
woul d be expected?

So if I have sonething that IS
particularly soluble and I'"mwet granulating it and |
know t hat there are formpossible, then | m ght expect

that | could either change a less stable formto a
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nore stable formduring granulation or I mght trap a
nmet astabl e form on drying. Those are the sorts of
questions you would ask | ong before you got to the
poi nt of whether or not it actually occurred.

So if the answer is none based on the
scientific understanding, then a confirmatory test
during devel opnment should suffice because it 1is
possi bl e but you're saying that there's no logic to
say that it should happen.

O herwse, if there is a potential, the
next question should be is the observed change t he one
t hat you expected? Now we've just gone through this.
You shoul d know what change you expect to see based on
your process and the properties of the API. And the
guestion i s does the change that occurs match what you
expect ?

And then finally, this is the question
that will give hiccups to a few folks | suspect, is
what was the rationale for selecting the processing
step responsi ble for the change?

Then we're back to the tree again. So on

the third section, it says does the drug product
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performance testing provide adequate control if
pol ynorph ratio changes during the formation of the
pr oduct ?

And here it mght be reasonable to ask
i nstead does the performance testing relate to the
performance of interest? And this is what we were
t al ki ng about before.

Now you nmay not have an answer for this
but that's clearly the question that you woul d want to
know. If the change in ratio nmakes no difference
then it may not be an issue. |If it does, obviously
you have to establish acceptance criteria. And if the
answer i s based on scientific understanding, we're
back to here.

A next question would logically be based
on the understanding of the form s behavior, what
woul d the expected trend -- that should be expected
trend in transformation be? So if | have a ratio of
pol ynor phs and obviously one of themis nore stable
than the other, you would expect against any other
information that the netastable formwould transform

to the stable form
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If it doesn't then you've -- well, nunber
one, you have the paper. But nunber two, it brings
into question whether or not you understand what's
goi ng on.

And now these questions are pretty
specific but these are the kinds of questions, these
are the level of specificity that you would really
like to know in advance of seeing the questions |I'm
assum ng.

Going to the second part of the third
tabl e i s does a change occur which could effect safety
or efficacy? And here | would say does the observed

change correspond to an wunderstood and expected

transformati on? If not, the system is not well
understood -- is not as well understood as you t hought
it was.

And i f that's the question, t hen
presumably you woul d have addressed these sorts of
issues early on but the value of this is that if
you' ve addressed each of these during devel opnent,
then by the time it gets to the regulator and they're

essentially echoing these questions, you'll have
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answers for themand that woul d expedite the process.

Virtually all conpanies on the innovator
si de are doi ng pol ynorph screens. W' ve recommended
focused pol ynor ph screen for generics. Because of the
nunber of conpanies, | don't knowthe relative ratios
but as an exanple, this would be the case.

Well, let ne use the | ast fewm nutes here
to tal k about a couple -- a specific exanple. | may
skip the | ast section. Judy, just give ne a high sign
if ny time starts to run out. Six? Okay. Yes.

Ckay, this is an exanple that is actually
from -- Jlargely from Geg Amadon at Pfizer in
Kal amazoo fromtal ks that he's given over the years.
But it illustrates one of the things that Dan had
raised and Garnet had raised wth respect to
excipients. And that's the nechanical properties.

We treat table fornulation nore or | ess as
a bl ack box. Not so much from the chem cal sense
because the chem stry is often well known by the tine
you get it. Certainly if it's generic you know it
pretty well but in ternms of what you woul d use and how

and what the ratios you would use to give a tablet
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t hat had acceptabl e strength characteristics, counting
uniformty as well as performance characteristics.

And if we |ook just at the nechanica
properties elenments or aspects of the raw material s,
there are several tools and |I'm just going to
i ntroduce one here which are the H estand Indices.
And Everett Hi estand, when he was at Upj ohn years ago,
devel oped indices for bonding, brittle fracture, and
strain neasurenents as a function of relatively easy
to get data fromrelatively small anounts of materi al .

And these data are tensile strength,
hardness, and things that you can get to fairly
easily. And | won't go into the details but let ne
show you sone of the results.

And if you |l ook at the overall range of
materials that we are involved with in nornal
manufacturing, | would say this extends even nore so
to biologicals, is -- | should say -even to
bi ol ogi cal s, not nore so -- everything we deal with if
you |l ook at in terns of the nechanical properties and
just focus on this colum for a nonent where we're

tal ki ng about the description, falls into the category
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of noderately hard to soft. There's nothing that's
really hard. There's nothing that's really soft.

So everything falls into this category.
And here you see APAP at the top and starch at the
bott om This is from a great chapter by Rowe and
Roberts i n nechani cal properties.

So we're really dealing with a fairly
[imted range. And we're dealing with a fairly
[imted nunber of excipients. But the APlIs, of
course, can change.

Well, if you look at the inportance of
eval uating these indices up front, this is an exanple
of Phenacetin. And here we have a case where in the
conpaction -- in this conpaction, in the tri-axle
conpactor, we have a conpound in Phenacetin with a
very | ow bondi ng i ndex.

And the result of that is that even t hough
the Brittle Fracture Index is not too bad, that in the
dye it conmes apart. Now this is -- I'll show you a

couple other summary slides but the point is that

there are threshold values, if you wll, that I would
imagine would Iend thenselves fairly well to
SA G CORP.

202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

308

statistical analysis apriori that have to do -- that
are shown here actually that have to do with their
relative properties that should dictate this apriori.

So if you look at that bonding index of
exci pients versus drugs, you see as no surprise that
m crocrystalline cellulose has very high bonding
i ndex, right, whichis alsowhy it's a conpaction aid.

| f you | ook at drugs, they vary but drugs
tend to be, on average, lower. And if you | ook at
what it takes to nake a good tablet, you'll have to
have sone conbi nati on of those.

Brittle fracture index is the -- is, |
guess, in a sense one of the nost dramatic of the
i ndi ces because when it fails, it fails spectacul arly.
Here is an exanple with a very high brittle fracture
i ndi ces.

H gh brittle fracture is bad because it
means that on expansion, the conpact can't maintain
itself. And what you see here is with a high brittle
fracture, as soon as the conpact is ejected, it
lam nates. It just cones apart. And if you were to

put an acoustic sensor on it, you could hear it. |
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mean it's very noticeabl e.

And simlarly, if you look at the brittle
fracture i ndex now across a series of excipients, you
can quite easily determ ne which ones have the brittle
fracture indices that are less desirable or nore
desirabl e.

And as Garnet tal ked about earlier, corn
starch being one of our fornmerly primary diluents, had
its own issues wth respect to brittle fracture index,
which is why a lot of it was granulated, wet
gr anul at ed.

So put this together and what G eg had
done here was to plot the brittle fracture index

versus the percent of drug m xed with an exci pi ent for

several conmpounds listed here, Drug X, which is
Pfizer, I'm assumng that's not one of the bathtub
drugs.

And what it shows is that adding 30
percent of a non-brittle excipient makes a m xture
much less brittle and, in fact, quite conpactible,
whi ch could be predicted wwth grans of material. So

we're talking a long tinme before you get to a kilo lab
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and certainly in the generic industry sonething you
could do Day 1 wth the proper equi pnent.

And Geg went on to develop a sem-
enpirical nodel that shows how H here is any of the
indices or properties so here we have hardness,
tensile strength, brittle fracture, and bondi ng i ndex,
are all related via alogarithmc rel ationship so that
there at least is wthin products and wthin
excipients a predictability.

So if you think about this in terns of the
scope of excipients that are available to us, it's
al ready been -- data has already been collected on
nost of these excipients so these are available in
l[iterature

Sothereis the possibility of using these
data as is to do prediction up front wth either very
little neasurenent or at |east feeding backwards.

As Alaz had said, if you have in a big
conpany | don't know how many products a big pharma
makes. Over a hundred | suppose, right? And generics
can make up to 500 at a plant, the anount of data you

have i s staggering. To be able to take these data and
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bring them back, it's inpossible to imagine that you
couldn't perform sone data anal yses that would give
you vyour prior information for your Bayesian
treatnments, for instance.

No?

MEMBER SI NGPURWALLA:  There's a confusi on
of concepts.

MEMBER MORRI' S:  Except for the confusion
of concepts --

(Laughter.)

MEMBER MORRI S: -- that's absolutely true.
Right. Yes, we'll get back to that.

Ckay. So if we look at our beginning
slide again at this stage, then the questions that you
woul d expect to be associated wth these steps so far
woul d be what were the principles applied and were
they appropriately applied?

So if you're using the bondi ng i ndi ces and
the brittle fracture indices, were they appropriately
applied? And | would say the answer is going to be
yes in nost cases for the fol ks who have been using

t hem
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Howarethecritical attributesidentified
in the formula design? | mean this is Product
Devel opnent History 101. It exists in many conpani es.
Whet her or not it's shared is a different question.

The next |evel, as we tal ked about on the
second pyramd, is the identification of process
critical control points. And howaml doing tine-w se
here? |'m over?

CHAI R BOEHLERT: Not so hot.

MEMBER MORRI'S: Ckay. |'ll skip through
this section.

CHAI R BOEHLERT: Well, you know, we do
have sonme questions to address for Aaz this
af t er noon.

MEMBER MORRI'S: | under st and.

CHAI R BOEHLERT: | don't m nd keepi ng you
[ ate but | think, you know, the rest of your Conmmttee
menbers m ght m nd.

MEMBER MORRI'S: Yes, |'ve got two slides
left.

CHAI R BOEHLERT: Ckay, good.

MEMBER MORRI S: Because |'ll skip the
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exanple but I want to get inthis point. And that is
if you look at the relationship between PCCPs and
scale up with nonitoring, the basic approach is
captured as two si npl e process under st andi ng prem ses.

First is that PCCPs are preserved
t hroughout the scale up process. That doesn't nean
that the magnitude doesn't change. It may. But the
vari abl es being nonitored reflect the state of the
pr ocess.

And second, as was alluded to this
nmorning, and | can't renenber who, | apologize, is
that nonitoring material properties makes scaling|ess
equi pnent dependent so that even as you change
equi pnent, if you're nonitoring the sanme PCCP, the
val ue may change but the absolute -- or | shouldn't
say the absolute but the PCCP being nonitored is the
accur at e one.

And 11l just skip to the | ast slide which
says that based on that exanple that you just saw,
that in addition the next questions are how did you
identify the critical attributes?

The next question is howdid you identify
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the PCCPs? \What were the basis for the anal yses
selection? Wat are the supporting data for all of
t he above? And finally, the product devel opnment
hi story should reflect everything that you' ve said.
And if it doesn't, it's a different issue.

And asking the right questions at the
right time, feeding forward and back between
di sci pli nes, desi gning the product and process agai nst
meani ngful nmetrics nust start in R&D. Devel opnent of
meani ngf ul specs, of course, results only from the
identification of the scientific basis. Real -ti nme
monitoring is a big advantage but not absolutely
necessary.

Process understanding for quality control
is known functionality; that is the nodels against
whi ch data are used to control the mark. And I can't
enphasi ze the nodel basis enough.

VWhat you get from this, | think we've
heard quite a bit. 1'Il just -- this last point here
is that in tech transfer, you get a nore realistic
process to transfer, which is Gerry Mgliaccio' s |eg

up statenment from Arden House saying that we don't
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need a final thing but we really could use a leg up so
we're not starting from zero.

And finally just to acknow edge G eg
Am don from Pfizer in Kalamazoo, CAMP, again, wth
G K. as our | eader in CAWP, of course, Abhay Gupta is
the graduate student who did the exanple you didn't
see. And finally the team which was headed up by
John Cark but include Moheb and Rafad and a | ot of
the people that are here as well so with that [|'1l]
end.

Thank you.

(Appl ause.)

CHAI R BOEHLERT: Thank you, Ken. Any
questions for Ken before he departs?

(No response.)

CHAI R BCEHLERT: Sorry we mssed the
exanpl e. | was interested but, you know, we are
runni ng out of tine.

MEMBER MORRI'S:  No probl em

CHAI R BOEHLERT: Gkay. Ajaz did you have
a few coments?

MEMBER HUSSAIN: No, | think what we have

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

316

tried to do is to give you a sense of what is
happeni ng outsi de FDA, especially in ICH ASTM what
is happening within FDA, especially from a nore
managenent perspective but also from a science
per specti ve.

And we're hoping that | think if | could
just put the slides on the questions -- this is a
series of questions that we posed to make sure that we
are on the right track. And |I'm hoping that your
di scussion and general thoughts on sone of these
questions m ght be useful.

You have a printed copy in your packet.
Usually we place this on the -- but naybe | can stand
here and maybe forward this for you. So it's up to
you how you wish to give us your feedback on these
guestions posed. So --

CHAIR BOEHLERT: Well, | propose that we
go through these in order. First and third are
relatively short. The second one has many subparts.
So we'll start with the first one.

Do you agree that current activities

within I CH and ASTM are hel pi ng us, FDA, nove toward
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the desired state? They seek our reconmendati ons on
how to ensure these activities are synergistic. So
" m | ooking fromcoments fromthe Conmttee.

Everybody is saying yes. And particular
coments? G K ?

MEMBER RAJU: | agree, very strongly
agree. |I'mnot that famliar with the | CH process but
| did go to the ASTM process. And it really is very
synergistic as Don had said. They're putting a |ot
nmore detail to it and bringing in a |ot of outside
i ndustry expertise.

So | think they are synergistic. And the
synergi es are happening with the individual people.
| don't know whether there is a possibility for a nore
structural synergy anong the people here but in terns
of what FDA does and what ASTM and | CH does, when |
spoke to Don earlier today and | asked him that
question, he didn't think so.

But there could be a tinme when it starts
becom ng really duplicative. |'ve seen people talk
about pharmaceutical developnent in at |east five

di fferent organi zations. Everybody's versions of what

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

318

they want and what is risk.

Everybody has risk tool box, these five
organi zations. So at sone point, it's good to have a
| ot of people do it to get the debate. But at sone
point it's probably not.

And we're not there yet but we probably
will be in the future.

MEMBER HUSSAIN: | think I'll just repeat
what Don had said in the sense, | think, the scope and
the depth and the details. These are two different
standards or guidances, whatever you want to call
t hem

If you look at the E55 structure, what
we're hoping to do there is to create a framework.
E55's focused primarily on standards for PAT. And
devel opnment is clearly broader than that in a sense.

And we're hoping the details that would
come about through ASTM s st andar ds woul d be st andar ds
that can be cited. And we really don't have to i ssue
Agency gui delines on sone of those things.

So B, @, QO wll evolve with a very

different focus. And the ASTM would be nore of a
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techni cal standards rather than guidelines and so
forth. So | think there is a difference.

CHAI R BOEHLERT: Ken?

MEMBER MORRI S: That raises -- oh, I'm
sorry, were you not done, G K ?

MEMBER RAJU: No, |I'mall set.

MEMBER MORRI'S: The one question and it
actually cane up at the last ASTM neeting, wll the
| CH be able to -- or not be able to but will they take
advant age of the ASTM standards in citing themduring
t heir di scussions?

MEMBER HUSSAIN:. Well, that's a very good
guesti on. And | had brief discussion with John
Berridge about this a the sense. The Yokohama neeti ng
in Novenber is probably when I would like to sort of
bring this topic up to ICH and keep themin the | oop
on this.

John and | discussed this before the
Washi ngton neeting and felt that well, the ASTM had
not crystalized far enough to really share sone of
this. But | think starting in Yokohama in Japan in

Novenber, we'll make sure that the ICHis fully aware
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of what's happening here and seek that synergy.

Informal |y, | have discussedthis with all
of our regular counterparts in Europe and Japan. And
there are a nunber of European nenbers on this ASTM
and Japanese nenbers. And |'Ill broach the subject of
maybe the regul ators joining sone of the ASTM groups
also. That's a possibility.

MEMBER GOLD: Ajaz, you're -- | just want
to ask, you're not going too fast in contrast to the
regul ators el sewhere, the Japanese or the Europeans,
are you?

MEMBER HUSSAIN. | hope we are.

(Laughter.)

VEMBER GOLD: Wll, we have to nove in
concert. And do you believe that you're going to be
able to nove in concert?

MEMBER HUSSAIN: That's the real --

MEMBER GOLD: | asked the real question.

MEMBER HUSSAI N:  -- question. Well, nove
inconcert inthe sense we will lay the foundati on and
hopefully they'Il conme and join us.

(Laughter.)
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MEMBER HUSSAI N: No, | think the |CH
process, the @B, @, and so forth, clearly are toe to
toe, we're noving together in a conpletely harnonized
fashi on.

We have plans | think with respect to the
PAT process itself, we have an ongoi ng di al ogue with
t he European PAT Team | think we are fairly aligned
in many ways the aspect which is of interest is our
Eur opean regul atory col |l eagues are hoping that a | ot
of the PAT concepts will get incorporated in (8.

And the definition of PATs exactly we
agreed in Washington will be the DA definition. And
Yokohama will get this concept in @B in a very broad
perspective. So that's one approach we've got.

Plus, | think, our PAT guidance is
becom ng final soon with announcenents. And we are
planning a series of workshops, inviting our
regul atory colleagues from Europe and Japan to
participate in the planning Commttee. W' re working
with ISPE in setting up some of these workshops in
Europe and Japan. And the process has just started.

MEMBER GOLD: Well, | want to say |' mvery
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i npressed by what |'ve heard today and reading the
bl ack book that you sent ahead of tine. | just want
to make sure we're not so far ahead of the others that
we are not going to have unanimty.

CHAI R BOEHLERT: Okay. Joe?

MEMBER PHI LLI PS: | think definitely |
support everything that's been said by the previous
commenters. But the activities in ICH and ASTM are
definitely noving us forward toward t he desired state.

VWat do we need? We need continued
commitnment of the key players, many of whom are
sitting in this room from both sides of the ocean
W have the regulators, we have academa, we have
i ndustry on both sides.

And fromwhat |I' mhearing, | have a |l ot of
contact with industry and regulators in Europe and
Japan, there's a lot of interest in this activity.
And they just want to be kept abreast of what's
happening. And | think the FDAis to be comended for
their efforts to keep everybody well informed. Ofice
of Conpliance has been working heavily in sone of

t hese areas.
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Any tinme sone of ny colleagues in |SPE
have had a question to raise, it's always easy to get
a direct answer fromthis team So | just hope that
the sane teamstays commtted and i nvol ved because it
takes prinme novers and shakers, so to speak, to keep
this thing going.

But it's going very well at the nonent.
But who woul d have thought two years ago we'd be at
this point?

MEMBER HUSSAI N:  Ckay. Should I nove on?

CHAI R BCEHLERT: Yes, let's nove onto the
next one.

Nozer ?

MEMBER SI NGPURWALLA:  What is the desired
state?

PARTI Cl PANT: California.

(Laughter.)

MEMBER HUSSAI N: well, | think | was
getting tired of showing ny desired state slides,
maybe | ought to keep these. It's prior know edge.

(Laughter.)

MEMBER HUSSAIN:  So prior is all m xed up
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right nowso -- no, | think the desired state sinply
is to -- in a -- sort of a conceptual way is to
increase the level of scientific knowl edge that is
shared between the agencies so that we can nake nore
science- and risk-based decisions which renoves --
brings or renoves the hurdles for continuous
i nprovenent and reduces the burden on all of us. And
i nproves the efficiency of the whole system

| think clearly we believe that the
quality of the products available to the U S. public
i s adequate for intended us. W have an opportunity
to inprove the efficiency but at the sane tine a few
years from now, the conplexity of our systens is
i ncreasi ng especi ally w th bi ophysi cs, nanot echnol ogy,
and others that are com ng. And we are getting a
better handl e on variability t oday t hr ough
phar macogenom cs and so forth

So ten years fromnow, the current aspects
of quality may or may not be adequate. So | think
it's preparation for the future as well as inproving
the efficiency of today's systens.

MEMBER SI NGPURWALLA: Wl |, if that be the
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case, then 1'd like to comment on that particular
i ssue.

Based on what |'ve been hearing and what
|'ve been seeing, | find the progress of nmatters is
rat her academ c and conceptual. There are genera
principles, principles of quality control, principles
of managenent, principles of data anal ysis. The focus
has been a di scussion of the principles.

Sonehow we have to get down to a
denonstration of howthese things work. And | believe
| have said this before. VWhat | think is really
needed are sonme concrete exanples. And |I'm proposing
that the FDA work in collaboration with industry, the
drug manufacturers, both the generic and what is it
called, the creative, the original --

PARTI CI PANT: | nnovat ors.

MEMBER SI NGPURWALLA: -- the innovators --
actually I wouldn't like the word innovator if | was
a generic drug manufacturer but | think to work in
col | aboration with themand cone up with denonstrable
exanpl es of how t hese new i deas cone to worKk.

Oherwise it becones like a lecture in a
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busi ness school where they tal k about everything and
need to follow up with case studies.

MEMBER HUSSAIN:  The point is well nade
and | think well taken. That's a struggle because,
for exanple, with the PAT arena, we have about seven
subm ssions at different stages; one approved, one
maj or conpl ete PAT subm ssion from start to finish
We actually have a conparability protocol in house
ri ght now. So -- but it's proprietary. We cannot
share it.

And that's a struggle we often have is we
are unable to share what we get because we're not
allowed to share it. W are working wwth Pfizer, for
exanpl e, t hr ough a col | aborative di scussi on
devel opnent agr eenent so you wll see sone
publ i cati ons com ng out on sone technol ogi es through
t hat col | aborati on.

W are in discussions wth two other
conpanies on starting a collaborative discussion
devel opnent agreenent so there will be publications
but I think GK Raju made that point also. | think

we have an acute need for a case study. O herw se
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this remains theoretical and | agree wwth Gary in the
sense we have been discussing concepts for the |ast
two, three years.

But at |east we have agreed on the
concepts. It's tinme to nove on to sone tangible
exanples that are necessary. And we can do sone
t hrough our research which we are doing at Purdue and
ot hers. But | think you really need a real life
exanpl e. Sonebody has to step up and say we want to
share this.

MEMBER SI NGPURWALLA: And there is a
little bit nore to that. Not only should there be an
exanple but in the end, industry should cone up to
you, to the governnent, and say t hank you, governnent,
because you made us do these things. W have
benefitted and these are t hi ngs we woul d not have done
on our own or it didn't occur to us. And you have
paved the way and not only inproved our profitability
but i nproved the general state of the art.

| think you need sonething much nore
tangi bl e so that i ndustry can cone back and conpl i nment

you if that's possible.
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MEMBER HUSSAIN: I'l1 look at Helen. Let
her answer that one.

(Laughter.)

CHAI R BOEHLERT: Ken?

MEMBER MORRI' S:  Yes, just -- we've tal ked
about this and in terns of the reduction to practice,
if youwll, not in the patent sense, and we're doing
t hings now not exactly in lock step with FDA but in
ternms of devel opi ng processes by -- in the quality by
design sense that certainly will serve as a partial
exanpl e, | think.

And even though it's not bei ng done under

the -- it's not being funded by FDA but they're
participatinginit so at |east we'll get to the point
of formulation of process design, | think, which

shoul d be a concrete exanple that will be publishable.
And that's ongoing now. So -- but | realize that's
only one and it's only partial but to the point.
MEMBER HUSSAIN:  Okay. | think going on
to sone other set of questions, two has subparts. To
facilitate nmomentum with the desired state, FDA is

providing incentives by ensuring that use of new
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technologies and additional information about a
m ni mum acceptabl e subm ssion standard will not be
regul atory requirenents.

Gary raised that again. | think that's an
i nportant point. But will be opportunities for
conpanies to denonstrate a higher |evel of process
understanding and risk mtigation. And, therefore, a
basis for regulatory flexibility. That is exanple to
reduce the need for prior approval of supplenents and
so forth

For inplenentation of these concepts a
cl ear demarcation  of "“m ni nunt and optional
information is necessary. And | think this was a
significant point of discussion at our ICH@B. And as
| CH B goes to Step 2 in Novenber, you will see how we
have tried to sort of address that.

But | thought 1'Il pose this question to
you in the sense this is a significant challenge to
sort of achieve this goal. And especially because the
European and the U S. systens were quite different.
And the expectations in Europe were different than

what we have, the m nimal expectation.
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So any t houghts that you can share or any
insight that you can share on this would be very
hel pful. But let ne just conplete the question, Part
B of that al so.

Quality by design and manufacturing
sci ence are consi dered foundation for rationale risk-
based deci sions. Pl ease recomend how these
princi ples should be linked to risk to suggest failure
node effect analysis. So we're |ooking for genera
principles that, I think, you would wi sh us to keep in
mnd as we progress in this area.

MEMBER S| NGPURWALLA: | think | can
respond to Question B. Question B, of course, the
failure nodes and effects analysis is basically a
technol ogy nostly based on engineering or whatever
subject matter disciplineis at hand to essential work
your way up towards probabilities of certain
undesi rabl e events.

And so those probabilities feed in to the
deci sion, you know, to the decision tree. So the
failure nodes and effects anal ysis would be an event

tree, which traces the course of events which lead to
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failure

And superinposed on that would be the
probabilities of the various sub-events which lead to
failure. And that probability will be fed into the
deci si on-nmaki ng paradigm So those two are easily,
you know, are easily put together as a package. And
that's the right way to go.

So the question is a good one. And there
is an answer to it.

CHAI R BOEHLERT: Gerry?

MR MGIACC QO Let's talk about A A az.
| guess | have this -- it alnost inplies and A or a B,
one or the other.

And when | think about the optional
information, the optional information will conme in
degrees, not you either have it or you don't, you
know, we can't look at the NDA as a |line in the sand.
So you may get sone of that optional information in
the NDA and six nonths |ater, you may get nuch nore.

And so the regulatory flexibility granted
with the NDA is at a certain |level. And the

regulatory flexibility granted six nonths down the
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road when we supplenent with that greater process
under st andi ng becones greater.
Sol'malittle concerned about the clear

demarcation statenent that it's yes, there is sone

information that will be optional. But the degree
al so has to be understood. And | like Gary's if this,
then that, you know? If we could put that map
t oget her.

If you get this, then that's the
regul atory flexibility that cones along with it. And
then if you get nore of that, that's what cones al ong
with that.

MEMBER GOLD: Gerry, |I'mnot clear -- |
don't see it your way. | interpret that question as
saying what nore than we give presently would be
advi sabl e for i nprovi ng our know edge or i nproving the
know edge of the process that we provide to the FDA?
And that | see this as not asking for necessarily nore
than we're giving now in order to get approval.

MR M GIACC O No, in fact, we're not

talking about, you stated nore. We're saying
different. The know edge that we're providing is
SA G CORP.
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different. It's nore science based, nore risk based.

MEMBER GOLD: No, | wunderstand. But |
don't see that as asking for anything nore in terns of
nore science or nore knowl edge than we're currently
supplying in order to obtain an approval. There is
nothing in that that | see that requires us to
el aborate beyond the information we're providing
currently.

However, i f we do provi de nor e
information, then this presumably allows us to nake
changes with Iower requirenments, that is lower tine
limt requirenents. So we may be able to go froma
PAS to a CB30 or whatever. But | do not see that
statenent as saying we nust provide nore.

MR M G.I ACCl O No, and | didn't inply
that we nust. What |'msaying is that what we provide
wll be in degrees.

MEMBER GOLD: Yes, | certainly think
that's possi bl e.

MR M Gl ACCl O There's an i npression
sonetinmes in these discussions that it's all comng in

the NDA. And it's not all comng inthe NDA. It wll
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be learned. It's a continuous |earning process. It
will be learned in the first six nonths of conmmerci al
manuf act uri ng.

And, therefore, the flexibility has to be
there to go back in wth nore process understanding
and, of course, get greater regulatory flexibility.

MEMBER GOLD: But, Cerry, |'ve also seen
i nstances where conpanies have nore information
available to themat the tine of the filing that they
don't believe they need to provi de because t he FDA has
not called for it. And so they just holdit in their,
you know, they hold in their own file.

MR M Gl ACCl O Because the perception
now is if we supply it, it wll extend the review
peri od.

MEMBER GOLD: Correct. O nay extend the
revi ew peri od.

MR MGIACC QO That's correct.

MEMBER MORRI S: Is this trying to get,
t hough, at the question we were tal king about earlier
which is, you know, instead now we have, you know,

three batches and then you file? O is this saying
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that there's no set nunber?

MEMBER HUSSAIN: No, | think -- well, let
me give you an exanple that | think m ght be rel evant
here. | think Gary had some of that information in
his slide in the sense, in particular on the generic
side we have a tendency to be quite conservative in
termse of actually requesting an executive batch
record.

And in sone cases or sonetines, that
executive batch record is your sort in process control
and so forth. So any change requires a suppl enent.

But that is because we often have limted
information in how to establish specifications, one
bi obatch and so forth

So that is the current way of thinking.
That's fine.

What | m ght suggest is the optional type
of information mght be you have pharnmaceuti cal
devel opnent information and other infornmation that
provi des much nore flexibility that would not -- that
woul d al l ow us to nove away fromthat executive batch

record as the sort of a basis of sort of establishing
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sonmet hing to sonething nore of process understanding
basi s.

So that's how we're sort of approaching

MEMBER HUSSAI N: Gary and Mheb, any
t houghts on this?

(No response.)

MEMBER RAJU.  Judy?

CHAI R BOEHLERT: Yes, G K. ?

MEMBER RAJU. On the two questions, A az,
| go B first and A second.

On B, | believe that the priority should
be since manufacturing science and quality by design
are both | evel s of performance and st ates of know edge
and can be changed by processes, that on B the
priority should be on defining those levels and the
processes that enhance it.

And the tools -- so the tools only have
context in that -- only have neaning in that context.
| do not want to say please reconmmend how these
principles should be linked to risk tools yet. W

have to focus on the characterization and the
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processes for it.

The tools can be a tool set just like we
have a |l ot of tool sets. The |links shouldn't be nade
too early because we haven't done the first step
first. So let's keep the tools in a portfolio of
tool s and understand them bring themin from outside
the industry into ours.

Let's focus on our industry and defining
what we do transparently based on principles of
science. And then connect the tools. So that would
be nmy thought on that.

And there's a scientific process to the
tools, too.

MEMBER HUSSAIN. If | may --

MEMBER RAJU:. Sure.

MEMBER HUSSAI N -- suppose we remain with
an enpirical approach to this so we don't have a
mechani sti ¢ understanding and so forth, so we are
seeking causality or we' re seeking correl ation through
an enpiri cal nodel approach, say desi gn of experi nent,
okay?

Now t he nunber of potential factors that
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may be critical can be a | arge nunber dependi ng on the
process. And an approach could be is thisis -- I'm
basing this on the presentation by Angen at Arden
House, is you start with a failure node effect
anal ysi s based on all your expert opinion information
that's there based on historical know how to sort of
tease out what nay be the critical variables. And
t hen desi gn your experinents around that.

So that is sort of another way of | ooking
at it. Sothat's -- there are many different options
t here because | think if sonmebody wants to do a design
of experinents, they really have to manage the
resources and their commtnent very carefully.
O herwi se that can get out of hand.

So that's one way of approaching that.
But the other way of approaching that is through
screening experinents early on and then sort of
desi gning -- defining your desi gn space and t hen doi ng
a failure node effect analysis. So you need to have
flexibility of going either way.

MEMBER RAJU: So this is Bob Sweeney's

wor k at Angen?
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MEMBER HUSSAIN:  Ri ght.

MEMBER RAJU. He did a nice job of saying
this is the process. Here are the variables. And then
he put fault nobdes into context.

MEMBER HUSSAI N:  Correct.

MEMBER RAJU. Because he did that, it was
a very good story.

MEMBER HUSSAI N Yes.

MEMBER RAJU: But it's not clear that
that's been done. And if it's not been done, then it
has to be done first before we bring the FME -- the
tool only has context within a goal and a process to
get to that goal. So | think it works fine that way.

In terns of A | have a sonewhat simlar
answer but at this point because the demarcation, you
said that what you get in a submssion is variable.
And you said you have sone information, nore
i nformation, sonmetinmes you have | ess i nformation, and
sonetinmes you have different.

The criterion of what is nore and what is
i nportant has not been laid in place yet. So it's

sonewhat dependent on the conpany and their
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interpretation and their strategy.

It seens |ike two things would hel p on A
First, you said it was m ni mum and optional .

Probabl y i ndependent of the answer to A
to nmake sure that everybody believes -- that everybody
in the FDA believes that and will inplenent that is
extrenely i nportant because everybody -- | can hear a
nunber of cases where people say | know Hel en and
Ajaz, they would believe that. But how do | know
about the guy who is going to do ny review? O the
person who is at the field, for exanple, which may not
be relevant in this case.

So just nmaking sure that what you believe
in is somewhat wuniform although we all, as human
bei ngs, we'll never be uniform

Second, how about making it one of two
possibilities? Making it the conpany's choi ce because
it's still sonewhat not fully characterized, to
present to you here is mnimum And have here is the
optional, what shall we do with it? Either submt
them both and say you make a decision based on this

and we can get a better deal based on this?
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O here is the optional. Can we discuss
with you whet her we should submt it or not?

So they make their first call on m ni num
versus optional. They decide to submt it. You start
with the m ni rumand your specifications get changed
based on that. But they don't pay the price for the
opti onal because you say they wouldn't.

You get the mninmum and the paying the
price is nore in the context of a reward. And it

could be done informally first before it's formal

How about that? It seens like -- just think aloud
now.

DR. NASR If you allow ne to nake a
sinple coment here. I think this is very good

di scussi on. But in my mnd the issue before us is
much sinpler. And let ne elaborate a little bit.

| think the existing systemthat we have
is working. Wiy is it working? Because we have
quality pharmaceuticals in the narket. So the
exi sting systemis working.

So in the future, | think conpanies,

sponsors, will have to follow one of two approaches.
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The existing regulatory process and the regulatory
framework wth the guidances in [ICH and the
subm ssions and the neeting or |ack of or whatever.

And we wi Il continue on and when you nake
a change, you have to cone to us, we'll supplenent.
And we'll evaluate the supplenment and we'll nake
recomendati on. And you go ahead and you manuf acture
or not manufacture.

The future paradi gmwe are describing and
sharing with you today and Ajaz, | think would agree
with that over the years nowis you share with us in
advance, and advance neans either at the NDA stage or
shortly after or long after, your understandi ng of the
manuf acturi ng process, your ability to deal with the
change, and then back to such a change on the critical
quality attributes.

And based on that understanding, you're
sharing in the form of pharnaceutical devel opnent
report or conparability protocol or whatever, we wl|
give you the freedomto manage your own change.

Soinny mnd, it's very sinple. You can

stay put and do what we are doi ng now and conti nue to
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have qual ity pharmaceuticals inthe market. O if you
want to follow the quality by design and the new
approach, which we believe is beneficial to you, to
us, and to the public, and that provide you with the
regul atory relief that you have been asking for for
years and years to manage your own nmanufacturing
process.

Soinny mnd, it's fairly sinple.

MR MGIACC O Judy?

Moheb, do you accept that we wll have
sone hybrid situations?

DR.  NASR Ve do. Wen | said
conparability protocol, that's a hybrid.

MR MGIACC O Yes.

DR. NASR: When you talked about
suppl enents shortly after, that's a hybrid.

MR MGIACCIO Right. So w'll have --
NASR It's not a clear cut --
MGLIACCI O R ght.
NASR -- either or.

M GLI ACCI O Ckay.

T 3 3 3 3

NASR: And | think the third point
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that | failed to make, Gerry, and |I'm glad you made
this coment, is | think our role collectively is how
to nove from the existing system to the future
par adi gm

So we're going to have two different
regul at ory approaches. | hope we don't call this two
different quality system One if nore inferior that
t he other. W will have two different regulatory
processes, the existing one and the one that fits
better with the future paradi gm

And we shoul d make products available to
the public based on both processes. Wat we shoul d
work on collectively, because |I think fromwhat |I'm
hearing today and | heard before, we are in agreenent,
is howto nove fromthe existing systemto the future
paradi gm wi t hout penalizing industry or the public.

CHAI R BOEHLERT: Ken?

MEMBER MORRI S: Sonet hi ng t hat' s bot heri ng
me alittleis that, you know, what we've been tal ki ng
about all along is that industry should essentially be
telling FDA what it thinks it needs to do in order to

justify its decisions in dosage form and process
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devel opment manufacturing. Not dictating but saying
here's what we think we should do -- which is sort of
what we're saying in Part A

And | don't have an answer to this. But
what bothers nme a little bit is that if that's what
we're really saying, then in principle what you woul d
expect is that the conpany woul d put together what it
considers necessary for itself in ternms of a
devel opnent report and share that.

Now t he question of what's m ninmum then
really is alnost a noot point because m ni mum woul d
have been passed |ong before you got to that point.
Because if you're going to do mnimm then you're
using Mheb's other -- you're wusing your other
eventuality where you're just followwng the old
system

So it seenms |like you' ve |long passed --
that ship's sailed, | think

MEMBER HUSSAI N: No, Ken, | think the
point you're making is a good one. And | think the
only -- | think the primary reason for asking this

guestion is because this is the question that seens to
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cone up again and again in our expert working group
di scussi ons.

And primarily | think | agree with Mheb
in that at least in the US., with our peer review
process, wWith our quality system it's not an issue
withinthe U S to nmanage this. | think we can easily
manage this with the new way.

It's sinply a question to sort of prepare

ourselves for the future discussions in say Japan in

Novenber. Is, | think, Judy, if you would permt ne,
if John Berridge wants to cone -- maybe I'll invite
himto comment also on that -- ny thoughts were that

in a sense the uncertainty l|level seens to renmain
within the regulatory affairs, wthin the industry
itself. The hesitation to share any information is
there. So you still have that.

And what |'m hoping is we can find an
opportunity to mnimze that concern al so at the sane
time | think get to the right decisions, ask the right
guestions, and get the right answers fairly quickly
i nstead of going through an el aborate process.

There is a level of concern, hesitation
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out there, whichis quite significant let netell you,
"1l share this. It's trying to mnimze that.

DR. NASR: Before John cones in, | want to
add one thing in response to G K., who raised a very
good point. Because what you heard from you that
peopl e out there are saying Al az, Hel en, David, Janet,
and so forth believe in this. How about the
revi ewers?

| think, | hope |l nmade it clear today that
the O fice of NewDrug Chem stry has nade a conm t nent
to change the way we do our work and reorgani ze in a
way to facilitate the inplenmentation of the new
par adi gm

And this is not just ne talking. | think
we have senior |eadership here of the Ofice in
attendance and the Oficeis conmtted to do that. It
is not just Helen and A az.

MEMBER RAJU: And if you look at this
presentation you nade and the one you made at Arden
House, the anmount of changes you are nmaking in the new
drug chem stry seens to be really rapidly different

from a year ago. |'ve never seen that kind of
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momentum i n any place before. [It's clear.

CHAI R BOEHLERT: John?

DR. BERRIDGE: Yes. So | don't want -- |
don't think there is any point in ny repeating the
poi nts that have been made. But | think there's one
other thing to consider about the comrunication and
the way we get the new paradi gm acr oss.

One of the things we discussed in the
expert working group is to build on the nodel that was
desi gned, and Joe will probably be very famliar with
this, that was adopted by the Q7/A Team which was
actually to construct an education process that could
be rolled out around the world, that would use a
common set of training materials that would be
avai l abl e to regul ators and i ndustry ali ke that woul d
clearly articulate exactly what it was we wanted to
achieve and the inplications thereof.

| think that woul d actual |y strengt hen t he
under st andi ng and renove t he degree of uncertainty and
" mal nost bound to say fear that exists. And | think
an elenment of the fear is driven by the unknown.

So the devel opnent of a training program

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

349

you nentioned particularly regulatory affairs
col | eagues who haven't been quite as intimtely
involved in this process as maybe their scientific
counterparts, if we can get that adopted and pushed
out, | think that would be also a very valuable
process for renoving sone of the concerns that have
been expressed this afternoon.

MEMBER HUSSAI N: | think that's an
inportant point. And there are a nunber of aspects,
i f I my see the Commttee's thoughts and
recommendati ons on this.

Hel en and | have sort of di scussed this at
length in the sense we have nmet with a nunber of
conpani es, one on one basis. They have shared sone of
their ideas of how this report m ght be and how the
case studies mght develop and what the criteria
shoul d be and so forth.

| think neeting each conpany one at atine
clearly is what we are going for, but we're not
getting sonething in the public domain which woul d be
an exanple, the case studies, and so forth.

The proposal might be to the Committee
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just to consider maybe we form a working group under
this Commttee to actually get to some of this
t angi bl e outcones qui ckly because | think we need a
framework to work on this.

So if the Commttee would agree, | would
propose that |I think we mght, follow ng this neeting,
start the dialogue and put a working group under this
Committee to work on sone of these aspects.

CHAI R BOEHLERT: Any comments on that
pr oposal ?

MEMBER SI NGPURWALLA: [It's a good idea as
long as | don't have to be on it.

(Laughter.)

CHAI R BOEHLERT: Ckay. Are we either
ready --

MEMBER HUSSAIN:  Ckay. | think there are
a nunber of activities going on in ONDC and OGD and we
actually just talked about that. W have Ofice of
Bi ot echnol ogy Products al so gearing up for a nunber of
things. And if you saw the pharnaceutical technol ogy
report, you saw what Keith Beverly is doing.

But at this neeting, we didn't have tine
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to bring himon board also. But what do you think
what advice, or what recomrendati ons do you have for
Moheb and Gary that m ght help nove them further?

| think they're doing a trenendous job
al r eady. I think there is still aspects of
communi cation, coordination, and so forth that wll
occur. But anything you can add woul d be a real help.

DR. FACKLER: Judy? For a nunber of
conpani es, sonebody nentioned just a mnute ago the
unknown. A delay in an approval has a series economc
i npact on a conpany. And submtting nore information
than we have been doing historically to an
organi zation that confesses to being hopelessly
understaffed seens like a prescription for delaying
one's approval.

MEMBER HUSSAI N Hopefully it is not nore
i nformati on. It is less data, nore know edge, and
then nore conci se. Hopefully we can transition to
t hat .

DR. FACKLER: Well, and that's what |
t hi nk needs to be clarified to conpanies in general is

that not just a reassurance that things wll go
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snoot her or faster but some -- certainly a concrete
exanpl e woul d be a good thing but it's too ill defined
right now, | think, for conpanies to risk changing
sonet hing that they can neasure right now.

You know you nmake a subm ssion and you
have a fairly good understanding for when you m ght
get the first review back or the first approval. And
it's the unknown that really is causing | think a | ot
of hesitation in conpanies.

MEMBER HUSSAI N: If | my, sort of
building on that, | think the whole thing begs for
sone concrete exanples, criteria, and so forth.
That's what the next step logical is. And | think to
get there a working group m ght be the best option to
do that.

And maybe I'Il followup with Judy and try
to assenble a group under this Commttee that wll
report to this Commttee.

CHAI R BOEHLERT: And Pat ?

MEMBER DelLUCA: Yes, | got the inpression
that in the subm ssions that there was information

that was | acking. And the reviewers had to, at tines,
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try to tease out information or try to even deci pher
what the rationale was for doing sonething.

And I'mjust wondering if that in noving
fromthe existing systemto the new paradi gmthat the
filings should include from the conpanies the
rational e, the summary, and t hen pl ans for i nprovenent
on the process that's going to take pl ace?

So it's just not, you know, the process
i nprovenent should not be optional. It should be
sonething that is expected even after approval.

(Laughter.)

MR MGIACC O Judy?

CHAI R BOEHLERT: CGerry?

MR MGIACC O In the ideal case that
t here are no undesirabl e sources of variability inthe
process, why woul d you change it in the ideal case?

MEMBER DeLUCA: Well, you woul dn't change
it. | mean the only thing is is that you should have
sone idea is there a way to i nprove the process. But
saying that that's going to work but at | east you have
sone strategy that you can | ook into and i nvesti gate.

And either prove or disprove it. If it is possibleto
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i nprove the process, then there is sone effort to

i nprove it.

MR MGl ACC O An exam nation for
exanpl e?

MEMBER DeLUCA: That's right. | neanit's
not conpul sory that you inprove it. It's just that

di d you have a plan or sone strategy for inproving it?

MEMBER HUSSAIN: | think we probably wll
touch upon this tonmorrow al so. | think the key aspect
isinterns of a decision to approve, | think in sone
ways you have to look at that as a decision of an
acceptabl e ri sk assessnent that allows the product to
come out. Sonetimes you have to have special
deci sion-making criteria for a very essential drug and
so forth

But generally a decision to approve neans
you have net the safety and efficacy standard. And in
many ways continuous inprovenent the way | see it is
is an inprovenment to inprove efficiency, inprovenent
to bring new technol ogies, sinply from a business
case.

But at the sane tinme, there is a category
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of changes which are necessary. The process is not
capabl e of neeting those standards that we approve.
Tremendous failure and so forth.

So when the process i s not capable, there
has to be a way to sort of inprove that. And we do it
t hrough enforcenent action today, concern degree and
so forth. So there is a category change which the FDA
wi |l conme back to ask you for the change.

So -- but the other type of changes are,
| think, are continuous i nprovenent, to a |l arge extent
efficiency inprovenents. Wth that, | think -- oh
sorry. Go ahead.

MEMBER RAJU: There are two presentati ons.
The O fice of New Drugs' presentation was extrenely
I npr essi ve. One of the best |'ve seen. The whol e
science into the mssion and the science principles
were very powerful, know edge gaining, bringing in
phar maceuti cal devel opnment.

Il wll echo, however, that probably
process capability shouldn't be in there. It should
i nstead be process stability because it's too early.

Process capability cones later. It should be stable
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first.

But if you include process stability, it
would fit in beautifully.

In terns of the overall piece, if you say
speci al cause analysis before you go to statistics,
that's a beautiful place to bring in the FMEA
actually. That's the right tool for that.

So this is actually quite strong. [|'d be
curious to hear your good scientific principles
sonetinme in an offline.

In terns of the Ofice of Generic Drugs,
this is the first time that |'ve |earned about the
size of the subm ssions and how long it takes. I t
doesn't seem acceptable froma social point of view
| was really worried as a citizen.

| think there should be a synergy of
| everaging the old innovator drug's know edge back
her e. But then there's a whole other dinension of
resources and prioritization that's beyond probably
the scope of this Commttee or at least ne that is
extrenely inportant that there has to be sonething

done about.
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MEMBER HUSSAIN: G K., just a comrent on,
| think it's a matter of semantics and vocabul ary. |
think process capability often we use it in the new

drug side froma slightly different perspective in a

sense. How we often -- I"'mvery famliar wth how we
set dissolution specifications. | use that as an
exanpl e.

| f you have say ten batches that you have
used in the clinical setting, so you have ten cli ni cal
bat ches over the clinical drug year. \Wat we often
will do is, | think, the decision to set a
specification and an acceptance criteria, nostly
acceptance criteria woul d be to maybe fail a coupl e of
bat ches. That's what we often refer to. But it's not
truly a cal cul ated process capability.

CHAIR BOEHLERT: Garnet, did you have a
comment ?

MEMBER PECK: Just what |' mt hi nki ng about
is an overview wthout comng wth specific
recomendati ons or answers to Question 2 and 3.

| feel that you have given in the

begi nni ng of Question 2 a great preanble. You have a
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nunmber of suggestions here about what m ght be done
within a particular organization to denonstrate that
they wunderstand the process, that they probably
understand the product, the system required to put
together the product, which then would allow the
Agency to have this flexibility in ternms of the
regul atory affairs.

| couldn't cone up with sonething better
than minimal or optimal. | think there's got to be
anot her way of expressing that. | don't think that's
the right way to do it. But there's got to be sone
demar cati on

But if we can have sone feeling for PAT
gui dance, |CH newer thoughts, and we start to apply
these, it seens to ne that we would have a total
confidence in all avenues that we were proceeding in
be it new drug or be it generic.

And | think the generic situation is a
t ough one because of the nunmber of filings. That is
-- this nunber, | hadn't seen this year's nunber and
it's getting pretty | arge.

But you are attenpting to present, if you
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Wll, the possibilities of regulatory flexibility with
better understanding of the process and the product.
CHAI R BOEHLERT: Anyone el se?

(No response.)

CHAI R BOEHLERT: Aj az, are you satisfied
wi th what you' ve heard?

MEMBER HUSSAIN:  No, | think this was a
very val uabl e di scussi on.

CHAI R BOEHLERT: Ckay.

MEMBER HUSSAI N: And | think | was just
ki cking nyself for not bringing a piece of paper and
pen to take sone notes but the transcript will have
t hat .

But again, thank you very nuch for the

di scussi ons.

CHAI R BOEHLERT: GCkay. Well, I'dlike to
t hank everybody as well. And if that's it, then we
will adjourn for this evening and reconvene tonorrow

nor ni ng at 8: 30.
(Wher eupon, the above-entitl ed neeting was

concluded at 5:10 p.m)
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