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PROCEEDI NGS
Call to Oder

DR COONEY: | would like to call the
meeting to order this norning.

Conflict of Interest Statenent

MB. SCHAREN:. Good norning. | amgoing to
be going through the Conflict of Interest
St at ement .

The Food and Drug Admi nistration has
prepared general matters waivers for the follow ng
Speci al CGovernment Enpl oyees: Drs. Charles Cooney,
Patrick DeLuca, Carol doff, Arthur Kibbe, M chae
Korczynski, Thomas Layl off, Marvin Meyer, Kenneth
Morris, Nozer Singpurwalla, who are attending
today's neeting of the Pharmaceutical Science
Advi sory Conmittee, to:

1. Receive an update on current
activities of the Paranetric Tol erance |nterva
Level PTIT Wrk G oup;

2. Discuss and provide comrents on the
general topic of considerations for assessnment of
phar maceuti cal equival ence and product design;

3. Discuss criteria for establishing a
wor ki ng group for review and assessnent of Ofice

of Pharmaceutical Science Research Prograns.
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The neeting is being held by the Center
for Drug Evaluation and Research. Unlike issues
before a commttee in which a particular product is
di scussed, issues of broader applicability, such as
the topic of today's neeting, involve many
i ndustrial sponsors and academi c institutions.

The conmittee nenbers have been screened
for their financial interests as they may apply to
the general topic at hand. Because general topics
i mpact so nmany institutions, it is not practical to
recite all potential conflicts of interest as they
apply to each nenber.

FDA acknow edges that there may be
potential conflicts of interest, but because of the
general nature of the discussions before the
conmittee, these potential conflicts are mitigated.

Wth respect to FDA's invited industry
representative, we would |like to disclose that Dr.

Paul Fackler and Dr. Gerald Mgliaccio are
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participating in this nmeeting as non-voting

i ndustry representatives acting on behal f of

regul ated industry. Dr. Fackler's and Dr.
Mgliaccio' s role on this conmittee is to represent
industry interests in general, and not any other
one particular conpany. Dr. Fackler is enployed by
Teva Pharnaceuticals, Dr. Mgliaccio is enployed by
Pfizer.

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which FDA participants have a financial
interest, the participants' involvenent 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 involvenment with
any firm whose product they may wi sh to coment
upon.

Thank you.

DR. COONEY: Thank you, Hil da.

I am Charl es Cooney, the chairman of the

committee, and will preside over the schedul e
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today. W have several topics on the schedul e.
The first of these is a current update of the
wor ki ng group Paranetric Tol erance Interval Test
for Dose Content Uniformity by Robert O Neill, who
| believe has just cone in.

Parametric Tol erance Interval Test for

Dose Content Uniformty

Current Update on the Wirki ng G oup

DR ONEILL: | amhere to just update you
on what we prom sed you fromthe | ast neeting on
Cctober 19th. As you know, there is a technica
wor ki ng group that has been put together with fol ks
from FDA and fol ks fromthe | PAC group.

We have been working diligently since
then. W thought we woul d have sone
recomendations for you today. W do not, but we
have had approxi mately ei ght get-togethers, five
tel econs and three face-to-face neetings, the |ast
of which was about a week, week and a hal f ago.

What those di scussions have been about is
the agreenment of the statistical fornulations of

the problem There were a nunber of discussions
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regardi ng the coverage probability and symretry of
coverage, off-target operating characteristic curve
agreenents, and things of that nature.

There has been sone conputer prograns that
have been shared back and forth, validation of each
other's nmethods, and | believe there is now
agreenent on that aspect of it and that the working
group is turning towards the agreement on where the
operating characteristic curve ought to be placed
and how it might handle certain particul ar
situations, particularly off-target means.

That is essentially where we are. | think
everyone is optimstic that probably the next tine
we report to you, that there will be actua
recomrendations for you to respond to, but that is
essentially where we are right now.

I would be willing to take any questions
i f you have any.

DR. COONEY: Any comments or questions
fromthe Conmttee? |If not, thank you very mnuch
and we | ook forward to the next step.

DR. O NElILL: Thank you

DR. COONEY: We will imediately begin
with the second topic this norning, which is

Qual i ty-by-Desi gn and Pharnmaceutical Equival ence,
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to be introduced by A az Hussai n.

Qual i ty-by-Desi gn and Pharmaceutical Equival ence

Topi ¢ I ntroduction

DR HUSSAIN. Good norning. | would like

to introduce to you the Topic No. 2,
Qual i ty-by-Desi gn and Pharnmaceutical Equival ence.

We bel i eve we have an opportunity here to explore

and what we plan to do with you is to share sone of

our initial thoughts and hopefully, engage the
Advi sory Conmittee in discussion to hel p us make
sure we are on the right track

In many ways, the discussions continue

fromyesterday where, in essence, we are |ooking at

opportunities that have been created and
re-exam ning sone of our current policies and to
see how we can realize opportunities to nove

towards a desired state.

I would like to put this in the context of

nmoving froma reactive to a proactive decision
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system for pharmaceutical quality, and recogni zing
that this is only a journey, not a destination. I
think in the world of continuous |earning and
continuous inprovenent, really, continuous | earning
is your destination in sone ways.

I think over the last four years, we have
focused on di scussing sone of the opportunities in
general, but if | |look at some of the reactive
exanples on this chart, yesterday, in sone way, we
tal ked about testing to docunent quality, repeating
deviations in our specification investigations, and
in some ways we will start focusing on the other
aspects of prior approval supplenent for process
optim zation and continuous inprovenent, multiple
CMC review cycles, but nore inportantly, | think,
how can we | everage the opportunity of quality by
design for denonstrating therapeutic equival ence of
generic products.

I think we struggle often in this arena,
and we have struggled and unable to sort of find
ways of approving generic products and the degree

of conplexity has increased such as topica
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products and inhal ati on products, and so forth, so
how can we | everage the pharnmaceutical devel opnent

information to seek out ways to find nechani sns for
approvi ng conpl ex generic products, | think is a

t opi c.

I think the proactive exanples | think is
quality by design and real tinme release, right
first tine, process optinization and continuous
i mprovenent within the facilities quality system

But | think in some ways, today, we wll
focus on single CMC review cycle, |less so, but I
think quality-by- design approach for denonstrating
t her apeuti c equival ence of generic products woul d
be a focus.

Ther apeuti c equi val ence. The definition
fromthe Orange Book is as follows. Drug products
are considered to be therapeutic equivalents only
if they are pharnaceutical equivalents and if they
can be expected to have the sane clinical effect
and safety profile when admnistered to patients
under conditions specified in the |abeling.

Phar maceuti cal equival ent products are
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drug products are considered to be pharnaceutica
equi valents if they contain the same active
ingredients, are of the same dosage form route of
adm nistration, and are identical in strength or
concentrati on.

Phar maceutical |y equival ent drug products
are formulated to contain the same anmount of active
ingredient in the sane dosage form and to neet the
same or conpendi al or other applicabl e standards of
strength, quality, purity, and identity, but they
may differ in characteristics such as shape,
scoring configuration, rel ease nechani sms,
packagi ng, excipients, expiration tine, and within
certain limts, |abeling.

So, | think we have certain flexibility
built into the issue of pharnaceutical equival ence,
and one of the desired states is to | everage that
and to say that we want to set specification based
on nmechani stic understanding, so if you have a
different mechanism that is perfectly fine, but
then you set your specification on that.

The di scussi on yesterday was not to force
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the generic to a particular specification, but
recogni ze that as part of that.

Today, | think I would like to put this in
the context of risk, uncertainty, and variability,
and | think that framework will help us think nore
clearly about the issues.

FDA cl assifies as therapeutically
equi val ent those products: That are approved safe
and effective, so you have to have a reference
product which is safe and effective, and has an
approved pharmaceutical equival ents agai nst the
repetition of that, and are bioequival ent, that
they do not present a known or potenti al
bi oequi val ence problem and they neet an acceptabl e
invitro standard, or if they do present such a
known or potential problem they are shown to neet
an appropri ate bi oequival ence standard.

I n absence of pharnmaceutical devel opnent
i nformati on and qual ity-by-design aspect, we have
to assunme that they present a bioproblem so we
often go to the second bullet in nost cases; are

adequately | abel ed, and are manufactured in
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conpliance to Current Good Manufacturing Practice
regul ati ons.

In a sense, the last four years, our
initiative goals have been to focus on
sci ence-based, risk-based approaches, and there are
certain challenges | think in our articulation of
t he probl em today.

I want to sort of share with you what the
chal | enges m ght be.

Ri sk-based scientific decisions on
pharmaceutical quality is clearly our goal. R sk
is a conbination of the probability of occurrence
of harmand the severity of that harm The reason
for focusing on that is an aspect that | feel that
we often get entangled in and unable to really
articulate the problemcarefully.

Uncertainty with respect to severity of
harm and/or probability of its occurrence and their
modul ating factors is that challenge that we face,
what are the critical quality attributes, and what
is an acceptable variability.

I have argued, and | think I will ask the
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Conmittee to think about this, is my argunent sort
of correct, in sone ways, in the current decision
system which tends to be reactive, one contributing
factor for the reactive decision systemis we
confound uncertainty, variability, and risk

This is, by nature, how we devel op our
products to a large degree. The current paradi gm
for product and process devel opment tends to do
this, because our entire effort in new drug
devel opnment, for example, is focus on safety and
efficacy of a nolecule, but we use a product to
achi eve that.

The connection between product quality and
the clinical is generally focused on the nol ecul es
rather than the product. So, that is a part of
thi s di scussi on.

Oten intrinsic safety and efficacy of a
new nol ecular entity is confounded with its product
and manufacturing process just by the nature of our
product devel opnent and process itself.

We have nultifactorial aspects of

phar maceuti cal products and nanufacturing
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processes, and there is increasing conplexity, and
if we can find a way to articulate our problem nore
carefully, this may help noving forward nore

qui ckl y.

Establ i shing constraints based on prior
know edge and linited devel opnent experinents that
are done in the devel opnent cycle.

VWhat | have argued is there is a need to
entangle or, as | call it, de-convolute
uncertainty, variability, and risk, and then to
achieve truly a scientific integration of these for
qual ity decisions, how we set specification

Yest erday, for exanple, what we proposed
was an assessnent of variability, exanple, begins R
and R That is an attenpt to start characterizing
the variability and attenpt to start teasing out
what cones from what .

This may appear to be paradoxical, and it
probably is without the concept of quality by
design, and that sort of links to Dr. Wodcock's
paper that we tal ked about.

Let me illustrate that. When we approve a
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new drug application, we bring assessnent of al
the disciplines to bear on a decision which says
the risk to benefit ratio of this proposed drug
product is acceptable when used in accordance to
the label. That is the pivotal decision criteria.

Now, that is based on the pivotal clinica
trials along with the toxicology, and along with
all the studies that go along with that, but the
pivotal clinical trials play the najor role there

What do we use for the pivotal clinica
trials? W use a product, and we often do not have
the opportunity or do not have the intent to gauge
whet her the product is nodul ating the safety and
ef fi cacy of the nol ecul e beyond that of exposure
| ess the bioavailability.

So, fromthat aspect, the quality of the
product has to be built in before you get into the
clinical trials, otherwi se you confound the
clinical trials with quality problens, and
actually, I will illustrate one exanple in ny
second presentation of that.

As that happens, then, the product is
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approved and then manufacturing is transferred to
production and you have seven production |ots, but
that goes to the patient popul ation

So, you see the disconnect between
pharmaceutical quality or product quality. | am
not tal king about the safety and efficacy of a
mol ecul e, | amtal king about how a product
nmodul ates t hat.

So, in many ways, if | look at drug
devel opnment program and here is an illustration of
that, this is actually a real case study. The only
difference | have here is | have a line that nmade
it nore linear. That is the only change |I did, but
here is a devel opment program

The initial formulation was a capsul e.
Then, they went to a table, wet granulation tablet,
and each star is a bioequival ent study. So, they
qualified that change from capsule to tabl et using
a bi oequival ent study. Then, they add a fil mcoat,
then, change the site of manufacture of the drug
subst ance, and so forth.

You see the changes that were occurring in
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this drug devel opment program sone before clinica
trials were initiated, some during the clinica
trials, site changes, and so forth.

But this conmpany actually qualified, what
they call bridging studies using a bioequival ence
trial. Towards the end of the reviewtinme, to
qualify and bridge the clinical trial, pivotal
clinical trial material with the to-be-marketed
product, they opted to use multipl e-dose studi es of
the traditional thing, and that failed at the |ast
m nute. Actually, it didn't fail, it just failed
to establish bioequival ence, so they went back and
actually repeated the study with a | arger nunber of
subj ects, but it delayed them

The point here is all these changes are
being qualified on the basis of their traditiona
bi oequi val ence trial. 1n new NDAs, we generally
see from3 to 6 clinical bioequival ence studies,
and that was our nunber.

Here is a nunmber that was shared with us
by Jack Cook sonetine, this is the year 2000, about

7 per approved conpound. In a sense, if | |ook
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at--this is Gary Buehler's slide--1 think in many

ways, the difference between the generic drug

approval and the new drug approval is mniml when

it comes to bioequival ence trial

In many ways, we use bioequival ence to
gauge information which we don't have in the NDA,
but inreality, in some cases, it is sinply the two

are conparable. So, fromthat aspect, | think when

I look at oral products, inmediate rel ease

products, and here is ny demarcation in an attenpt

to sort of categorize what is uncertainty, what
variability, and what is risk.

The goal of our generic drug approva
process is to approve a generic product. An
approved product is expected to have the sane

clinical effect and safety profile when

adm nistered to patients under conditions specified

in the | abeling.

Based on the previous slide, | have shown

the characteristics of this decision systemis,

one, the first one, the product nust be

pharmaceutically equival ent, and here the questions
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are has the applicant denonstrated that it's the
same active, identical amunt, sanme dosage form
route of administration, and so forth, identity,
strength, quality, purity.

So, that is an assessment process of how
good the identical nethods are and how good they
have qualified, so it's a know edge-based deci si on,
there is an uncertainty aspect associated with
t hat .

Then, we have to define acceptable
variability for that product, and we rely on the
conpendi al or other standards to do that.

The risk in this case, | amtal king about
risk froma clinical perspective, is the prior
know edge that cone from NDA.

Need for bioequival ence assessnent for
oral products is that next question, and again the
same words fromthe Orange Book is if you do not
present a known or potential bioequival ence
probl em acceptable in vitro standard is fine. But
you saw the debate with dissolution, we often don't
go there, we often go to a bi oequi val ence st udy.

If you go to in vitro standard conpendi a
di ssolution test nethod, if you go to a

bi oequi val ence standard, then, the acceptable
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variability is our bioequival ence standard, 90
percent confidence interval for test or reference
ratio for rate and extent of absorption is within
80 to 125 percent.

It has to be adequately | abel ed and
manuf actured in confornmance to cGwWs, and in that
case, acceptable variability is what we tolerate in
terns of deviation or specifications, and so forth.

So, that is one way of |ooking at trying
to partition uncertainty, variability, and risk, so
that we can formulate the right questions.

Clearly, | think the quality-by-design
thinking is intended to focus on the intended use,
and design is about doing things consciously. |
showed this slide to you before.

I think what we would like to consider is
in the context of pre- and post-approval changes,
generic drugs, and even extending that to the

concept of follow on protein pharmaceuticals, the
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primary goal of a scientific decision franmework--I|
amnot talking with a regul atory process--the
decision criteria that we bring, need to understand
the conplexity and uncertainty, but the decision
process shoul d be consistent.

I think that is the fundamental basis that
we work under. Furthernore, | think our goal is
also to identify and elimnate unnecessary hunman
and animal testing for this decision franmework,
keeping in mnd that nost bioequival ent studies are
done in normal healthy subject volunteers, new
drugs and so forth.

If we can avoid exposing nornmal healthy
subj ect human vol unteers, it is desirable, and that
is part of the regulation. | will share that
regul ation with you.

So, Topic 2 today, the prem se that we had
in mnd was that a quality-by-design approach via
phar maceuti cal devel opnent information can
potentially provide an excellent neans to address a
nunber of chall enges previously discussed at ACPS

meetings without conplete or satisfactory

file:/ll/[Tiffanie/c/storage/0504PHAR.TXT (24 of 285) [5/16/2005 3:31:42 PM]



filex////ITiffanie/c/storage/0504PHAR.TXT

resol ution, for exanple, bioequival ence of highly
vari abl e drugs, bio-in-equival ence criteria,

phar maceuti cal and therapeutic equi pnent of locally
acting drug products, such as topical products.

Today, Lawrence will bring his thoughts to
you, and these are our prelimnary thoughts, and
think we just wanted to put our prelininary
thoughts on the table to engage you and engage the
community to help us think about this, so that as
we spend our tinme thinking about this, we already
have sonme feedback and we are al so on the right
track.

Rob Lionberger will conme back. He
presented a decision tree to you before, but he
will recast that decision tree for topical products
in the context of quality-by-design

Yest erday, we focused on dissolution
testing, and as the past chair of the BCS Wrking
Goup, | took it upon nyself to sort of go back and
re-exam ne what were my personal thoughts and what
hel d ne back to nake the recommendati ons that you

see in the guidance and see how we can recast that
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di scussion into the quality-by-design thinking, so
that | can take this discussion and give that as a
recommendation to the current Technical Comittee
on Bi opharnmaceutical Cassification System

Again, as | said, these are initial
t houghts, and our goal is to engage you in a debate
and di scussion to hopefully give us sone
perspective are we on the right track. The three
topics today are:

How can pharnmaceuti cal devel oprent
information help to extend the applications of
BCS- based wai vers of in-vivo studies for inmediate
rel ease products?

How can pharmaceuti cal devel opnent
information be utilized to address the chall enges
of highly variable drugs?

How do we use this to establish
t herapeuti c equival ence of topical products?

Those are the three topics that we would
like to present, and the general question is are we
on the right track, but then nore detailed

recomendat i ons on how we shoul d proceed with these
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three topics or other topics that we should have
consi dered instead of this.

So, that is the Topic 2.

DR COONEY: Thank you, Ajaz.

We m ght pause for a nonent for any
questions particularly around clarification of
t hese opening coments fromthe comrittee. Art?

DR. KIBBE: The question | always struggle
with is how do we define highly variabl e drugs.

Are we defining themin clinical outcomes, because
then the dosage formm ght not be involved in it at
all.

DR. HUSSAIN. The definition hinges on the
bi oequi val ence drug, the variability that we
estimate fromthe bioequival ence drug.

DR KIBBE: But that could be a function
of intersubject variability, subject population
sel ection, and have nothing at all to do or
mnimally to do with the actual product that you
are maki ng.

DR HUSSAIN: That is the discussion

Lawence will bring to you, so if you hold that
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question for Law ence.
DR. KIBBE: Thank you

DR COONEY: Ken?

DR MORRIS: The two comments is that the
Topic 2 premi se, the other part of that premse is
that the proper devel opnent information is being

generated at the conpani es which, of course, you

have |limted control over, and that is being
shared, just as a caveat.

DR. COONEY: Nozer ?

DR SI NGPURWALLA: Two comments. Slide

DR, HUSSAIN. | amsorry, | don't have

nunbers.

DR SI NGPURWALLA: | know. Conponents of

the Challenge. The second bullet. That second
bullet is wongly worded, it has to be changed,

I will tell you why.

The nore inportant reason is you, on your

ei ght bullet, are tal king about confoundi ng of

uncertainty, variability, and risk. They should

not be confounded. Who is confounding them and
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29
why?

DR. HUSSAIN: The current system has a
tendency to do that. That is what | nean.

DR, SI NGPURWALLA: But that sinply nmeans
that the systemis not educated enough, because
variability is the cause of uncertainty, is one of
the causes of uncertainty, and risk is a nmeasure,
is a way to neasure uncertainty and its
consequence.

So, why is there so much confusion about
these very elenentary ideas in the industry and
perhaps in the pharnmaceutical comunity?

DR HUSSAIN. | don't know how to answer
t hat .

DR SI NGPURWALLA: Well, they need to be
trai ned, educat ed.

DR. HUSSAIN: But let me propose this in
the sense, uncertainty is not risk

DR, SI NGPURWALLA: | agree with you.
agree with what you are saying conpletely. Wat |
am asking is, what is the cause of this confusion,
and it is so easy to renove this confusion?

DR. HUSSAIN: | understand the concern you
are expressing, and nmy premse is for years we have

not utilized the pharmaceutical devel opnent, and we
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have treated that as an art rather than a science,
and that is the way to get away fromthat
confusion. So, that is the prem se

DR COONEY: Any other comrents at this
point? We will have anple opportunity for further
di scussi on.

Usi ng Product Devel opment Information to

Ext end Bi opharmaceutics C assification

Syst em Based Bi owai vers

DR. HUSSAIN. Let ne go on to the
Bi opharmaceutics C assification System In
preparing for this presentation, | actually went
back and reviewed all the publications that have
occurred in this arena in this discipline, in this
topic area for the last five years, and there has
been a trenendous nunber of progress in this area.

For exanple, nore recently, Professor Les
Benet's article was published on how you can

actually start predicting nmetabolism and so forth,
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and how you can sort of add that additiona
di mensi on.

There has been a paper published in Pharm
Research on quantitative instead of, you know,
rigid boundaries, and so forth.

But instead of sort of trying to summari ze
t he progression signs, what | wanted to do was to
go back and re-exam ne my own thoughts that were
expressed to the Advisory Committee in the year
2000, so | amactually going to repeat an old
presentation, but in light of what we have | earned
in the |ast four years.

My goal here is to share with you sone of
the concerns we had when we proposed the BCS-based
wai ver gui dance in the year 2000, and to what
extent those concerns remain, and to what extent
qual i ty-by-design may be able to alleviate sone of
this concern, and the discussion with you, | intend
to use that as recommendation to the current
Technical Comrmittee on BCS. So, that is the gane
pl an.

This is an old presentation with some
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m nor nodification. Wen | had made this
presentation, | was conpletely focused on risk, and
the title was "Bi opharnmaceutics C assification
System A Ri sk Managenent Tool ."

In light of the learning that | at |east
personally had, | want to sort of bring in the
uncertainty and variability conponents to this.

Since this is a presentation, probably my
| ast presentation on the BCS topic before | handed
over the reins of responsibility to Lawence and
Mehul , the new BCS Technical Conmttee was fornmed,
when Hel en asked me to nove to OPS and the PAT
process got started, so ny focus went to PAT for a
reason whi ch connects back to this one.

So, this BCS Technical Committee has been
in place under the |eadership of Lawence and
Mehul , and they have been diligently addressing a
nunber of inplenentation issues trying to
coordinate all the subm ssions, and so forth, and
there has been significant activity on this
gui dance on the new drug side, very little, if any,
on the generic side.

You al so heard from Mehul the database is
now al nost ready, is being audited, database and

prospective research for extensions, links to PQR
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and FI P, but the PQRI programreally didn't take
of f, and our thoughts were we wanted to explore
ext ensi on of BCS-based biowaivers to Cass IIl and
Class |1 drugs.

Further research at the FDA, which we
conpl eted, and we did extend the BCS-based
bi owai vers to "fed" bioequival ence studies, and
that was part of the thing, and that work was done
with collaboration with Tennessee.

Conti nui ng education initiatives and
practitioners and public, and the group has been
busy. International harnonizati on was an aspect,
but to the extent the definition of high solubility
and rapid dissolution, we got into I CH GA, the
Eur opean Qui deline al so adopted nuch of the BCS
recomendati on to some extent. There are certain
di fferences, though, it is not fully harnonized.

Wth that as a background, let ne trace

for you the evolution of the recommendations in the
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BCS gui dance that we released in the year 2000

Regul at ory Bi oequi val ence: An Overvi ew,
fromny perspective, this is a graphica
representation of our regulation

If you |l ook at the dosage formthat we
deal with, solutions, suspensions, chewable
tablets, conventional tablets, and nodified rel ease
products, for solutions, we consider bioequival ence
essentially is self-evident, bioavailability is
sel f-evident, and bi owai vers are granted, condition
bei ng excipients do not alter absorption, and that
i s an assessment based on historical data.

For any product that contains drug in a
solid form we have a concern, and for pre-1962
drugs, we call DESI drugs, in vivo evaluation for
bi o-probl em that was the original biopharm
classification system if you really look at it,
that had many of the el enents of therapeutic index,
PK, the solubility, and so forth.

For post-1962 drugs, generally, in vivo,
sonme exceptions with IVIVC. Then, we introduced a

SUPAC-I R guideline in '95, and we introduced the
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el ements of BCS gui dance, BCS systemin that to
give a waiver for mnor changes and noderate
changes that Mehul tal ked to you about yesterday.

For nodified rel ease, we don't have a
classification system bioequival ence has to be
denponstrated in vivo with the exception of SUPAC
nmodi fied release for within a product. |f you have
in vitro bioequival ence, you can nake changes.
Agai n, Mehul sumarized that.

I want to trace back the discussion to a
bi oequi val ence hearing, which | did not attend.
was just graduating in '86, but I was connected to
this because | nmade the slides of a nunber of
peopl e who presented here, so | knew what was
happeni ng.

This was a pivotal discussion and | think
set the stage for what evol ved as bi oequi val ence
standard. There were two comments that | want to
share with you.

One was Dr. Bob Tenple. He said, after
the end of this discussion, it seens sensible to

think that swallowi ng something that turns into a
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solution rapidly would be difficult to lead to
di fferences fromone product to another.

So, the clinicians were arguing you don't
need biostudies for everything. Arnold Beckett had
made that argument years at that time, so he said
you shouldn't go with in vivo for everything, but
we did.

Mlo G baldi, an em nent pharnmacokinetic
professor, "I have learned that there is no support
here for attenpting to provide such assurance
solely with in vitro data." So, that was a pivota
aspect, | think, and | went back and sort of tried
to exani ne the thoughts and the concerns that were
expressed at that session

The other aspect that | do want to put on
the table is need to reduce our reliance on in vivo
bi oequi val ence studies. Wy? FEthical reasons. 21
CFR 320. 25 says, "No unnecessary human research

shoul d be done." Science continues to provide new
met hods to identify and elimnate unnecessary in
vi vo bi oequi val ence st udi es.

Focus on prevention, "building quality
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into products - right first tine." So you see the
PAT initiative and how this will connect to that
was in the thought process and why we aggressively
moved in that direction, "right first tinme," | used
before Pfizer.

Time and cost of drug devel oprnent and
review is a key, because if you see that we have
three to six bioequivalent studies in our NDAs. W
actually at sone point said we don't even revi ew
sone of those because they are redundant, so why
expose normal healthy subjects to a new drug which
i s under devel opnent with all the risks associated
with that.

So, prior to SUPAC IR/ BCS, in vivo
bi oequi val ence assessnents to justify a majority of
manuf act uri ng changes. So, this was a significant
hurdl e, and that changed. |In the SUPAC- IR gui dance
in'95 we brought in the classification system and
provided a tiered approach for changes based on in
vitro.

For exanple, highly soluble, highly

perneabl e drug, the critical processes for gastric
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enptying, dissolution is not likely, and
dissolution is not likely to be rate limting, but
we said 0.1 single point, 85 percent, and so forth.
So, you can see that for each class, we
recomrended a tiered approach for waiver of
bi ostudi es for mnor changes, and so forth. W
excl uded the Narrow Therapeutic | ndex drugs from
wai ver consi deration, but we never defined what
narrow t herapeutic index was, and we still haven't.
The gui dance in 2000 really extended that
and put that as a waiver for first tine approval,
and al so provided the nethods to classify your
drug, and so forth. The pivotal recomendation in
that was waiver for in vivo bioequival ence studies.
| do want to stop here and say the title
of this guidance was debated to the nth degree
before we agreed on this internally. The word
"wai ver" was to signify that we want an in vivo
study for everything that is in solid, so the title
was very carefully chosen to reflect that.
Anyway, it's waiver for in vivo

bi oequi val ence studies is recommended for a solid
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oral test product that exhibit rapid and sinmlar in
vitro dissolution under specified conditions to an
approved reference product when the follow ng
conditions are satisfied: products are
pharmaceutical ly equival ent, drug substance is
hi ghly sol uble and hi ghly pernmeable and i s not
consi dered to have a narrow therapeutic range and
excipients used are not likely to affect drug
absor pti on.

The cl ass nmenbership, the boundaries that
you see, which are rigid, high solubility, the
hi ghest dose strength is soluble in | ess than or
equal to 250 m of aqueous buffers over the pH
range that we had 1 to 6.5 or so, whatever that
thing is | forgot.

The reason for 250 m is the glass of
wat er that we take when we do a bioequival ence
study. High perneability, the extent of absorption
in humans is deternmined to be greater than 90
percent .

Rapi d dissolution is 85 percent dissolves

within 30 mnutes in three different conditions,
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HCL, pH 4.5 and 6.8 buffers using traditiona
settings of dissolution apparatus.

Now, clearly, | had approached this as a
risk to bio-in-equival ence because since we started
with the prem se that you needed bi oequi val ence
trials for approval of changes, and so forth, so
the risk factor for me was the proposal the
recomendat i ons should not result in
bi o-i n-equi val ence.

The risk factors that we had in nind were
clearly manufacturing changes, poor process
capability, high between and within batch
variability, but the thing we focused on, reliance
on in vitro dissolution tests and how reliabl e that
is, single point specification, sanpling,
predictability were the issues.

Clearly, the other factors were there,
deficiencies in BE study design, Type Il errors,
and so forth.

Now, assessment of risk, what is the risk
of bio-in-equival ence between two pharnmaceutically

equi val ent products when in vitro dissolution test
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conpari sons are used for regul atory decisions?
That was the question we asked.

What is the likelihood of occurrence and
the severity of the consequences?

Severity was not neeting the
bi oequi val ence criteria was unacceptabl e, but what
was the likelihood, so we needed sone information
on that.

Regul at ory deci si on, whether or not the
risks are such that the project can be pursued with
or without additional arrangenments to nmitigate the
risk, and clearly, acceptability of the decision,
is the decision acceptable to society? This took
four years.

We started working on this in '96, and if
you think | was busy with the PAT presentations
around the globe, that is exactly had to do the
sanme thing for this one, too, because the m nd-set,
t he paradi gm was so entrenched in the old system

Pr of essor Gordon Ami don spent some time
with us, he and I. | had the luxury of having the

bi opharm docunment roomright outside nmy office in
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the Parkl awn Buil ding, so we went through a nunber
of applications, about 160 applications at that
point, to get a sense of what is happening.

Roughly, what we found was on the new drug
side only, because we have failed studies or we
have all the studies submtted on the generic side,
we coul dn't use that database because you just have
the passing studies in there.

So, we | ooked at the new drug side and
sai d when does dissol ution signa
bi 0-i n-equi val ence or does not signa
bi o-i n-equi val ence. Wat we found there was
generally, you see big differences in dissolution,
no difference in blood | evels.

But, on the other hand, there were signals
that dissolution fails to signal bio-in-equival ence
about 30 percent of the time, and we wanted to ask
why.

So, mnimzing risk of bio-in-equival ence,
does in vitro dissolution process enulate in vivo
di ssolution process in vitro and in vivo? Dosage

formdi sintegration, dissolution, and stability
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were the concern

The gastrointestinal fluid vol ume,
conposition, and hydrodynam c conditions were the
concern, and clearly, | think one thing which was
pi votal for the oral discrimnating part was the
surface tension, and that could have been picked
up.

Resi dence time in the stomach and smal
intestine were an issue, so we did a |ot of
anal ysis actually of gastric enptying and what
factors affect gastric enptying, and so forth.

| npact of excipient differences on G
physi ol ogy and drug bioavailability were the
questi ons.

The key question was how well this
enul ates in vivo, because this is our standard
di ssolution test.

This was a cartoon that | prepared and to
take a |l ook at typical physiologic paraneters in a
singl e dose fasting BE study. W had fairly good
estimates of the gastric fluid plus the 8 ounces of

water. W knew what the gastric pH range is
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generally in the normal subject.

We had the information on the gastric
enptying tine, which is highly variable, but
approximately T50 is 15 percent. The perneability
is low, and that was an advantage in the stomach
conpared to snmall intestine, the surface tension is
| ower, and clearly, volumes in the small intestine
were uncertain, and pH, and so forth, and the
perneability was high. Hydrodynamics was a big
question in our m nds.

Law ence summari zed to you the debates
that we have had for dissolution for the last 30
years, and that dissolution tests are over
di scrimnating, on one hand, and in the USP, the
statenent that products that dissolve about 70
percent in 45 minutes have no nedically rel evant
bi oequi val ence probl enms, what was the basis of
t hat .

Di ssolution tests are not sufficient to
assure bi oequival ence, and denonstration of |1VIVC
i s necessary, but when you do that, product
specific, so those are two sides of the debate.

I showed you this slide of the problens
with the dissolution tests of false positives and

fal se negatives, but then we also | ooked at things
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that we nmade deci sions on.

Here is a product. The generic product
was Product B. W actually withdrew this product
fromthe market after approval. This is a pre-62
drugs, it was approved on the basis of dissolution,
nmeeting the USP specification criteria.

This was a pre-62 drug, one of the ol der
drugs, and we had a chall enge fromthe innovator,
which is Product A, that the generic is not
bi oequi val ent, and that was the basis at which we
had wi thdrawn this product, Product B, fromthe
mar ket .

The Crmax, you can see is clearly high, but
in many ways, Product B was nore reliable, |ess
variable, and it was nore nodern technol ogy, but
the constraints on us is you have to be equal, if
not better.

Here are exanpl es of where there were rea

di ssolution inmpacts on in vivo absorption. Here is
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a weak acid where the initial formulation for
clinical was capsule. They went to

wet -granul ati on, and the to-be-marketed was a
direction conpression with dical ci um phosphate, and
the dissolution in this case was QL7 30 mnutes in
simul ated intestinal fluid.

That's the criss-cross you see if you do
acid in alkaline conditions, you don't distinguish
that, and this had to be reformulated. But this
was | think in my mind a signal that we probably
are designing our products for dissolution rather
than the intended use.

I wanted to wal k through this with you,
and that was one of the reasons for the
qual i ty- by-desi gn thinking.

Here is a Drug X. This is actually a
clinical study, 100 ng dose, so it's a highly
soluble drug by all definition. It's a weak base
exhibits a sharp decline in solubility with
i ncreasi ng pH above 3.

Now, the clinical trial naterial in this

case was wet granulation, drug particle size of D50
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of 80 mcrons, and this was a concern, because our

particle size specification was very crude. | nean
what does D50 percent give ne. W had | actose,

m crocrystalline cellulose, and so forth. You see

that fornulation there.

But the point to focus there is the
di ssolution 0.1 normal HCL was 65 percent in 15
m nutes and 100 percent in 20 m nutes.
Disintegration tinme was 10 m nutes.

The way | had presented this, the
to- be-marketed was the fornulation of direct
conpression, but actually the wet granulation in
this case was a U S. fornulation, a formulation
using U.S. clinical trials, and the European
clinical trials were done with the to-be-nmarketed,
and we had to bridge those together.

The to-be-marketed fornul ati on, you can
see what happened here. Direction conpression,
drug particle size of 300 microns, dicalcium
phosphate, and so forth, and the dissolution is
nmore rapid now, 0.1 normal HCL - 85 percent in 15

m nutes, about 95 percent in 20 minutes, so the
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initial dissolution burst is very rapid,
disintegration tine is 1 minute.

Clinical product exhibits poor dissolution
at 7.4. Can you imagine, | mean this is a BCS d ass
I drug. The Crax or the rate or the exposure of
this in terns of p concentration for the
to-be-marketed formulation in this case was half,
so you see half the blood levels in ternms of
height. So, it sinply was signal that if you don't
get the physicochenical properties of drug
under stood, you w |l have these probl ens.

So, in vitro and in vivo dissolution,

di ssol ution nethods evol ved over the |last 30 years.
The year 2000, | said there were reproducible test
met hods for lot-to-lot quality assurance, so you
can inmagine ny surprise of the calibration, which
was not aware of at that tine.

The dissol ution nedia volune and
conposition selected to maintain "sink" conditions.
In vivo dissolution is a compl ex process, and you
have to consider pH profile, bile concentration,
motility patterns, and so forth.

In vivo, the "sink" condition is created
due to intestinal perneability, and this was a

contention, which Lawmence and others, we recently
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publ i shed to show how perneability actually inpacts
in vivo dissolution, so we have published on this
now al r eady.

I will talk to you about in vitro-in vivo
correlation. The formulation specificity of IVIVC
has been known since 1997. This is drug
spi ronol actone froma publication in J. Pharm
Science in '97

So, you can see a change in particle size
You nmay have a correlation, but a change in
particle size could be outside that. So, a
correlation itself why this fornul ati on specific
has to be really brought into context.

So, reliance on current dissolution
practice can pose an unacceptable |evel of risk
from bi o-i n-equi val ence perspective. Conpared to
hi gh solubility drugs, risk is higher for |ow
solubility drugs.

Products with sl ow or extended di ssol ution
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profil es pose a higher risk. The dissolutionis
rate limting.

So, in a sense, we wanted to use
dissolution test only to rule out that dissolution
is not rate limting. So, that was the basis for
our thought process. So, we constructed a rapid
dissolution criteria for that purpose. W did not
want to use dissolution tests for bioavail able
decisions if there was a hint that dissolution is
rate limting.

Potential for significant differences
between in vivo and in vitro "sink" conditions
hi gher for |low pernmeability drugs, which we had to
prove later on with a simulation study that
Law ence di d.

Now, to establish a boundary for rapid
di ssolution, we sinply postul ated that since
gastric nmucosa does not have high perneability to
drugs, you have a 15-minute tine, so you can take
advant age of that.

So, if the dissolution is rapid, then,

much of it is conplete before it enpties into the
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smal | intestine where you have high permeability.
So, in a sense, a very rapidly dissolving drug wll
behave essentially like a solution, and it does.

So, here is a snapshot of dissolution
versus AUC and Cnax ratios and the bioequival ence
goal post of a drug netoprolol. The reason | did
not take the nane off here, because this is already
an ACPS presentation, it is already on the website.

So, you can see a solution versus all the
other fornul ations that we have approved, generic
and i nnovator, plus there are research
formul ati ons, which we deliberately made to be very
sl ow y di ssol ving

You see that essentially, for the nost
part, the slope is zero. W then did extensive
simulation work to establish that if in vivo
dissolution is rapid, as a function of different
gastric enptying as a function of nmean intestina
transit time, you are not likely to see a
di fference between solution and a tablet, and that
was the basis for our 85 percent and 30 mnute in

vitro criteria for rapid dissolution, but we did
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not apply that to | ow perneability drugs because of
the risk factors that we felt were com ng from
exci pi ents.

The question we asked was is the current
approach for eval uating excipients for decisions
related to bi owai ver for oral solutions sufficient.
That is the database | have

There were hints that the excipient
effects were not fully appreciated. For exanple,
there was a study by lan Wling's group where you
could show mannitol, 2.3 grams of mannitol clearly
had a big inpact on bioavailability of cinetidine,
a |l ow perneability drug, and on the other hand,
Fassi hi had shown that a high perneability drug had
m ni mal i npact of sorbitol, even 10 grans of
sor bi t ol

So, that was a hint, and we actually
conducted a study at the University of Tennessee,
and we have now conpl eted that study, even getting
to a mechanistic basis for generalizing the
perneability effect to other excipients, is to test
this out.

Met oprol ol was our boundary drug for high
perneability, so we did a study with ranitidine and

met oprol ol, and we did a crossover study in
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replicate design to get an estinmate of subject, the
formul ation interaction also.

So, it is a very sinple formulation. You
have your drug. You have sucrose or sorbitol, and
you have 15 ml of water. That is the sinplest
st udy.

What we found--1 will just show you a
picture--just a confirmation for a | ow permeability
drug like ranitidine, a dramatic effect.

Now we have conpl eted the study of the
dose response, the amount of sorbitol that triggers
this is about 1.2 grans. For netoprolol, the Chax
was affected, but not to the sanme extent. AUC was
not .

In addition, there were a trenendous
amount of information coning out of other excipient
effects on transporters, and so forth. So, this
was an evolving issue at that time, and it

continues to be evolving issue, and net hodol ogi es
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wer e being proposed of in vitro evaluation of this.
I won't get into that.

But we al so did an extensive eval uation of
exci pients and what we found was | think in nost
cases, excipients that are used in solid dosage
formreally do not have a significant inpact, but
the way we had to evaluate that was conparing the
differences in formul ati on that we have approved,
like, for exanple, verapam |, and so forth.

But the risk factor was excipients. |Is
the current approach for evaluating excipients for
deci sions related to biowaiver of oral solutions
sufficient? Well, | think we left the question
t here.

For BCS- based bi owai vers, a hi gher
standard was adopted by linmiting biowaivers to
hi ghl y perneabl e drugs. Excipients used in solid
oral products are less likely to inmpact drug
absorption conpared to liquid oral products,
because it was sinply the volune and anount in
t here.

For exanple, we had products on the market
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that contains 23 granms of sorbitol in one dose, so
you can see cross interaction possibly.

H gh perneability attribute reduces the
ri sk of bio-in-equival ence, decreased snall
intestinal residence tine by osnotic pressure,
because | ow perneability generally have a tendency
to be absorbed in snmall segnments of the intestine.

Clearly, on the other hand, the boundary
that we chose for high perneability to be 90,
because there are other surfactants, and so forth,
that could increase perneability, so if you set
your boundary at 90, there is no risk of failing.

There were ot her exanples. There were so
many examnples that we had not really paid attention
to. Here is a submssion--not a submission--this
is a graph that a student of mine sent me froma
company, and they have seen such effect.

Here is a drug, a tablet and a sol ution.
The solution has alnmost half the bioavailability of
a tablet, so you can see that, with sorbitol or
mannitol for a low perneability drug, it can have
| ower bioavailability.

So, that was the basis that we cane up
with the recomendati ons and the boundaries for the

BCS classification systemthat gave the basis for
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wai ver for new drug applications.

So, Cass | drug, you have jejuna
perneability. This was our research that we
classified the nunber of drugs, and the vol une of
water required to dissolve the dose on the x axis.
Class | dissolution in vivo is not likely to be
rate limting, and well characterized excipients.
So, dissolution itself is likely to be rapid
i nherently, and then we can rely on in vitro
di ssolution for that purpose.

Class Il dissolution is likely to be rate
determ ning and conplex in vivo dissolution, and
sol ubili zati on process, so no, not going there.

Class Il was where the debate was. Some
hesitation with the use of current dissolution
test, because the site specific absorption was a
concern, and excipients.

Class |V was generally problemdrugs with
in vitro dissolution may not be reliable.

So, that was the basis for our
recommendat i ons.

So, wapping up, in terns of quality
desi gn thinking, what can we do now? If |
sunmari ze my concerns, one major concern was if we

went towards a dissol ution-based nethod, people
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wi |l design products for dissolution rather than
the intended use was a concern, and that exanple
sort of illustrates that, the one to-be-marketed
di fference, that was a concern

So, | wanted to feel confortable having
sonme formul ati on assessnent as part of this
extension. Cearly, | think excipients and the
transporters, all were evolving issues at that
time. There is a lot nmore information avail abl e
now t han we had.

So, in quality-by-design thinking, you
really have focus on what are the critica
vari abl es that affect dissolution, and these are
easily identifiable especially for imediate
rel ease dosage form

You easily can start thinking about
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exci pients and what their inpact might be on
solubilization, and so forth, and Law ence hinsel f
has done sonme work in this area, and so forth.

So, with that in mnd, what ny thoughts
are, in addition to thinking about evaluating the
boundaries thenselves, | would like to reconmend to
the group that, first of all, BCS should be, and
probably will be, a key, too, in quality-by-design
deci sion trees that we tal ked about.

I nean solubility, perneability
characterization has to be a starting point for the
formulation, so clearly, | think we need to build
t hese concepts in the decision trees we talked to
you about yesterday, but al so quality-by-design and
design space with respect to pre- and post-approva
by bridging studies. Wivers for in vivo studies
based on desi gn space concept, sort of is that
connection to extension concept.

The challenge | think is froma generic
i ndustry perspective, there is a lot of hesitation
to seek for approval, the first tine approval, a

bi owai ver based on that, concerned with
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perneability assessnent, and so forth.
That concern probably will remain.

It is not a scientific concern, it is a
perceptional concern, it's a regulatory concern,
and so forth, but that doesn't say that you cannot
classify a drug for a generic product after
approval. The rest of the post-approval changes,
they could be based on that, and that could be
quality by design.

I think those are the key connections that
if the Technical Committee sort of starts building
in, their efforts really get connected to the PAT
and the quality-by-design thinking, so you see the
connections sort of evol ved.

Clearly, they have already started
devel oping in FDA' s know edge base, a know edge
base. Drug-excipient interaction, | think is an
increasing issue fromchemstry and clinica
phar macol ogy aspect, and | think you need to start
connecti ng those dots.

At the same time, drug substance and

formul ation variables and clinical performance that
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Mehul alluded to the variability, but with what is
happeni ng on the clinical side now, with focus on
bi omar kers, focus on surrogate markers, and so
forth, | think we need to proactively keep an eye
on that.

I nmean this is an evolving issue, but seek
out sone connectivity between quality and clinical,
and be available to what is happening at |east, and
that is the point | nmade al so to Jurgen yesterday
when he gave his report.

So, with that, let me stop and open it for
di scussi on.

DR COONEY: Thank you, Ajaz.

Conments and questions fromthe Committee?

DR MEYER \While | amfornulating ny
question, | wll ask another one, so | wll give
you sone tine to think.

How confident are you that our know edge
base on excipients allows a reviewer to sit back
and say, well, it has X, Y, and Z, and therefore,
there is no probl enf

DR HUSSAIN. Well, | think the
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traditional excipients for i mediate rel ease dosage
forns that we use as fornulation aids for process
ability, and so forth, | amfairly confident that
there are very little concern there.

There are other excipients that are
necessary to aid in the dissolution process, such
as surfactants and other aspect. | think a close
groupi ng of those would be necessary. | think if
we collect this information, it will start naking
the case, but if you have properties, such as high
solubility, and so forth, you probably woul d not
need t hose anyway.

So, | think you can carve out excipients
that we know are not an issue.

DR COONEY: If | can just pick up on
Marvin's point for a nonent, your initial question
was about know edge base of the excipients per se,
but it is really the relationship of the excipients
to the drug substance, to the API, that seens to be
the area of uncertainty, and that know edge, it
seens to ne, is nmuch |ess clear

DR HUSSAIN. If | any sort of put that in
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the context, traditional screening experinents that
are done for drug excipient conpatibility, may
provide not only information that will be useful
for stability, failure nodes of the product, but

al so hints about the interactions anobng excipients
and drugs, how they m ght have a bearing on

di ssol ution.

DR. COONEY: Ken

DR MORRIS: The point you just raised is
the source of ny question, as well, since
drug-excipient interactions are typically for
chemical stability.

Is it like particularly for sonmething like
BCS Cass Ill, is it nore of the concern that the
interaction with the drug is changi ng absorption,
or that the interaction of the excipient with the
mucosa or the sites of absorption?

DR HUSSAIN. | think they are both
concerns in the sense, but the concerns we had when
we were working on this were nore on the inpact on
the G nenbrane, transporters, and so forth, the

concerns with excipient-drug interactions that
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m ght be physi cochemrmical were | ess of a concern,
because we did not really focus on that aspect.

DR MORRIS: That is sort of where | would
assune it, but | just don't know enough bi opharm

DR. HUSSAIN: The aspect | think is this.
I think the draft guidance that we have issued on
pol ymor phi sm for exanple, | think is a
concentration there, in the sense what we have said
is you could have a different polynorph, but if you
can design your product well and if it neets the
criteria, it's fine.

So, | think that is the flexibility that
al ready sort of comes through that, is that ability
to denonstrate that, you can be different, but yet
neet the intended use.

DR COONEY: Art, then Marvin.

DR. KIBBE: This is nore conplex than we
can handle in one or two days. The nunber of
exci pients you use exponentially increases the
possibility that one excipient is reacting with
anot her excipient, that is reacting with the API.

On top of that, the processing of the
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product changes things. | nmean we know all sorts
of problens with nag. stearate and overbl endi ng,

but we know certain issues. The question that

al ways sits in the back of ny nind is we have been
di scovering these issues on a regul ar basis over
the last 20 years, have we discovered themall, and
how can | be naive enough to think |I have

di scovered themall, and | don't think | have.

So, that gives ne a basic unconfort |eve
with just waiving stuff when | really want a part
that works in my patients. So, | amunconfortable
with that.

I have a question, a substantive question
If I nmake a soft gelatin capsule which contains a
solution, is it a solution or is it a capsule?

DR HUSSAIN. Capsule. That's the way it

DR KIBBE: On your basic | guess third
slide, | could argue it's solution

DR. HUSSAIN: Yes. That's the aspect, |
think now we can start thinking about those aspects
i f you have not done so in the past.

But let me go back to the concern you
raised in the sense, inpact of magnesi um stearate,

and on dissolution, it is clearly docunented.
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I npact of nmagnesium stearate on in vivo absorption
has not been done yet.

Al'l the studies we have done, we had no
i npact of magnesi um stearate on i mredi ate rel ease,
and so forth, on in vivo absorption. | could not
find a single paper that conclusively tells nme that
what we see in vitro, the big difference is
translating in vivo differences.

There are two reasons for that. One, is
that old study that was published in 1967, J. Pharm
Sci ence, by Professor Newton fromthe University of
London, where he denonstrated for |ithium carbonate
that if you include a very, very snall amount, 0.01
percent or 0.001 percent of sodiumsulfate in your
formul ation, you negate the effect of mmgnesi um
stearate that you see in the solution

So, that was a hint to nme that suggested
that the surface tension differences that we see

between in vivo fluids and in vitro fluids probably
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are the reason, because all the studies we did at
the University of Maryland, we actually probed this
for a low solubility drug--1 amforgetting the nane
of the drug--we didn't see in vivo rel evance of

t hat .

So, now that is the reason we have to
start thinking about is risk-based decision to
really understand the behavior of things in vitro,
because one of the concerns that we had earlier was
you see big differences in vitro, how do you know
this will or will not translate.

If quality-by-design, we are thinking, why
is this assessnment, then, that provides a basis to
thi nk about it.

DR KIBBE: But that argunent, | think
woul d logically lead us to the conclusion that we
have to go to a bioavailability study, we have to
gotoaclinical trial. W can't rely on any of
the standard tests that we do that are surrogates,
because they don't work out, because they either
show a problemthat isn't real, or they ignore a
problemthat is real

DR. HUSSAIN: Right. That second bullet,
that is what | amreally thinking about. |[|f you

have to qualify your design space, your
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bi oavailability studies, if you are a new drug
appl i cant, that becomes your test of hypothesis is
to say that we have | ooked at these are the big

di fferences we see that has an inpact.

So, one category of BCS-based bi owai vers
woul d be SUPAC rel at ed where you have denonstrat ed
this in vivo, and that becones the basis for that,
and not just rely on in vitro testing and | ack of
that infornation.

So, waiver is an extension of SUPAC in
terns of design space is a bigger opportunity
probably in the quality-by-design thinking.

DR COONEY:  Marvi n.

DR. MEYER Ajaz, | think | asked this
question yesterday, and | think you said you were
going to address it and nmaybe you did and | nissed
it, the rigid fixing of the--

DR HUSSAIN: Boundari es.

DR. MEYER --boundaries. | really don't
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have any problemw th the rigid definition of high
solubility, high pernmeability, | mean we have
pretty well nailed that down, but then you have, of
course, if it's soluble in greater or less than or
equal to 250, well, if it's only soluble in 300, is
that really poor solubility, and if it's only 89
percent absorbed, is that really |ow perneability,
and, if so, does it fall in that 30 percent
probability of failing a product?

How do you deal with--you have to draw the
line, but on the other hand, you draw the line, it
becones sonewhat arbitrary and caprici ous

DR HUSSAIN. Very good point. This is
think an inmportant point because the objective of
this guidance was to nmake the decision. This is
the decision. You neet this, there is no issue.

If you don't neet, you always have an option to
expl ai n, but nobody uses that option

So, this, in my opinion, is an approach
that we had before. In the new paradigm the
decision trees that we devel oped opens the door in

a sense. Here, the decision is pre-nmade, but
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i nstead of premaking that decision, how can you

al | ow your science to drive a decision process that
can justify the recommendati ons that cone, but that
then beconmes specific to a conpany. It is not a
general guidance. It is a decision tree to arrive
at a proper decision

So, that woul d be an extension concept for
BCS, not a general decision recomrendation, which
is what we have been trying to achieve. It has
changed the boundaries, and so forth. But to
incorporate that as a decision process, it becones
denonstrate this, and the decision can be yours
sort of a thing.

DR. MEYER So, it's sort of a work in
progress, so to speak.

DR HUSSAIN. It's not. | mean | think
the group has been busy with a number of things,
but this isn't a thing that they could start
t hi nki ng about, we have not done so.

DR. COONEY: Ajaz, if | can get clarity on
that point. | think the point you just nmade is

that the decisions on class nenbership will be
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integrated into the thinking about the decision
trees.

DR HUSSAI N  Yes.

DR COONEY: |Is that correct?

DR. HUSSAIN: Definitely. |If you are a
Class | drug and you exhibit the rapid dissolution
with the conditions we have outlined, the decision
is okay. Anything else, the gui dance does not
recomrend a waiver. That's howit is.

Based on what Marvin just suggested, and
what | amfornulating that as, this is a decision
for every sponsor right now Their design and
process understandi ng would vary fromone end to
the other end, but one way of extending this
concept is not a general decision that this is
where you get the waiver, but to define a decision
tree and how you denonstrate to the degree of
confidence that we need, that waiver would be you

have denonstrated an understanding that the waiver

wi |l be granted.
That will be Cass |, that will be C ass
Il, that will be Cass Ill, so you have different
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| evel s of conplexity in those, but the signs and
the I evel of understanding could drive you to that,
but that probably will becone a post-approval as
part of the design space.

DR. COONEY: Tom

DR LAYLOFF: | think I amnot confused,
but | don't understand sone things |ike when a drug
goes into the intestinal space, it is bound, not by
wat er, but probably proteins and various other
things that are present in the nmedium and then it
i s absorbed through different sites dependi ng on
how it is wapped in with the rest of the nedi um
and that is a drug-specific property, which then
can be affected by an excipient, which m ght change
the transport site, it may change the structure of
the solution characteristics, is that correct?

DR. HUSSAIN: No, | think the basic
premse is this, yes, you can have binding, you can
have a nunber of other conpl exation reactions, and
so forth, that occur. Many of those are ionic and
| oose, so you establish equilibrium

For some drugs, you have conpl exation that
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really are alnpost very tight like with cal cium and
tetracycline, and so forth, there are a few such
exanples, but in this scenario, what we are talking
about are equival ent behavi or of the sanme drug

mol ecule in two different formul ations.

So, if there are intrinsic properties of
the drug nolecule itself that will contribute, but
that nmolecule is the same, that we are dealing with
two fornulations. Now, how do formul ati ons act
with that behavior is a concern

I will sort of extend that concern to a
paper that we had, a poster that we had, is that of
precipitation. A weak basis will dissolve very
rapidly in acid conditions, but when they get
enptied, there is a potential for precipitation,
and so forth, and that could be a very conpl ex
process, and the size of the particles, not
precipitation, crystallization may differ based on
the excipients you have and the conditions you
have.

There is a potential that excipients could

impact that. So, that is generally Cass |l drugs,
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that's the boundary for Class | for high solubility
was i ntended to prevent some of those things from
occurring, too.

DR LAYLOFF: Do you think the
compl exati on and coordination around the drug
subst ance woul d actually affect the transport site,
change the site of transport, would change the
properties of the systen?

DR HUSSAIN. Yes, it is clearly possible,
but unlikely for an inmedi ate rel ease dosage form
with the type of excipients we use.

DR MORRI'S:  You know when | think about,
it sort of makes ny head hurt, but when | think
about - -

DR HUSSAIN. It's conpl ex.

DR MORRIS: --the amount of tine we spent
wor ki ng on devel opi ng desi gn spaces for the
processing end of things, which as Jerry says, may
be a way off, but still in conparison relatively
simple to the larger problem is there an
opportunity in the context of using devel opnent

data to sonehow | everage tox studies to be able to
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get early reads on, not the tox itself, but in
terns of sone of the dynamics that are going on
with the dosage forns?

DR HUSSAIN. | have a decision tree,
which | did not present yesterday, but it was part
of the handout. That decision tree cane out of our
AAPS wor kshop on how to | everage that. The paper
i s published, Diane Burgess [ph], Eric Duffy from
FDA is onit, so it is there in your handout. |
don't have it in this one. Take a look at it.

That |everage is every bit of information
com ng from Pharm Tox, and so forth, to start
buil di ng that case for that.

DR. MORRIS: For the design of the dosage
forn?

DR HUSSAIN: Yes, for particle size
di ssolution and bioavailability concentration

DR COONEY: Marvin.

DR. MEYER Aj az, when a generic conpany
sends in their ANDA, it was my understandi ng that
the generic group does not go back to the NDA to

review the contents of the NDA, so they don't | ook
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at the excipients and see which excipients are now
different in the ANDA than were in the NDA product?

DR HUSSAIN. | will let Lawence answer
that, but we do have a process of inactive
i ngredi ent guide that we consult, and so forth. |
put himon the spot here.

DR YU | guess this norning we talk
about exci pi ents, which enphasi ze how conpl ex the
process is. Yes, with advances in nolecul ar
bi ol ogy, we di scovered | even don't know how many
transporters going on. As far as the PGP, at |east
32 and 64 is transporters, however, | want to
enphasi ze that how those transporters inpact
absorption we rarely see in clinical settings.

In other words, we very see excipients
i npact on absorption of Drug A, B, C, D, but in
vivo setting, we have very, very few, two or three
publications out there conpared to tens of
t housands of publications to show that excipients
i mpact in vitro.

So, | have to say that we still want to

see nore evidence to show the inpact of excipients
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on absorption of drugs in general

Secondly, while we see the inpact exceeds
absorption, we very open to see the unique of sone
of the products out there. The reality for, say,
70 or 60 percent of imedi ate rel ease products,
peopl e espouse the intensity, use very limted
number of excipients, | wuld say 10, within 10.
For exanple, Avacel alnost uses the majority of
products. All those excipients inpact, and have
not seen in vitro, as well as in vivo.

Certain, because of those conmon used
exci pients, since we have a sufficient know edge to
j udge whether they are going to inpact absorption
or not, will generate and not see the formul ati ons,
however, in very few cases, some cases, Wwe suspect
potential inpact of excipients absorption, we wll
Il ook into it further before we nake any scientific
deci si ons about approvability of any NDAs.

| hope that answers his question

DR. HUSSAIN: The other aspect, just to
build on what Lawence said, traditionally, the

conposition, especially for imediate release, it
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is hardly any different than the quality.

DR. MEYER M real question was do you go
back and | ook at the NDA to see if Pfizer used
Avacel , and Teva used who knows what, do you nake
that conparison, say, well, wait a mnute, they are
putting in two things instead of Pfizer's one
t hi ng.

Can that potentially make a difference?
Do you review the NDA product conposition?

DR YU Well, certainly, we will review
any scientific literature out there and information
avail able to us to make the best deci sions.

DR. MEYER  But do you review the NDA?

DR HUSSAIN. Marvin, often we don't have
to, because it's in the | abel

DR MEYER  Well, that's true. It didn't
used to be.

DR HUSSAIN. But definitely, the criteria
there is to | ook at what has been approved and what
has been used in dosage forms and inactive
i ngredi ent guide, and so forth.

DR YU | guess the answer is as long as
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are trying to build in the science base or any ANDA
deci si ons,
we will use any information which is avail abl e,
whet her scientific literature or not, to us.

DR. COONEY: Are there any ot her questions
at the nonent? Thank you, A az.

We are running a bit ahead of schedule. |
think this would an appropriate tinme to take a
break for 15 mnutes. W wll reconvene at 8 past
10: 00 and then begin imediately with Lawence Yu's

present ati on.

[ Break. ]
DR. COONEY: | appreciate everyone's
diligence to staying on tinme. It has worked very

wel | .
Lawence Yu will proceed with a
presentati on on Using Product Devel opnent
Information to Address the Chall enge of Highly
Vari abl e Drugs.
Law ence.
Usi ng Product Devel opnent Information to Address
the Chal |l enge of Hi ghly Variabl e Drugs
DR. YU The assignment to me today, this
morning, is for me to discuss how to use

pharmaceuti cal devel opnent information to address
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or potentially address the bioequival ence issues of
hi ghly vari abl e drugs.

Before | go on and tal k about how to use
or potentially use the pharnmaceutical devel opnent
informati on to highly variable drugs by equival ency
issues, | want to give you a very brief overview or
updat e what has been happeni ng before.

For highly variable drugs, this is not the
first tine, it's the second tinme we present it to
you. 1In the first presentation on April 14th of
2004, we discussed the chall enges and the
opportunities for bioequival ence of highly variable
drugs.

At this neeting, the objective was to
expl ore and defi ne bi oequi val ence issues of highly
variabl e drugs, for exanple, what is called highly
vari abl e drugs and di scuss potential solutions to
deal with the bioequival ence of highly variable
drugs.

We invited a nunber of speakers from
i ndustry, acadenmia to address issues related to
bi oequi val ence i ncl udi ng why the bi oequi val ence of
hi ghly variable drugs is an issue, highly variable
drugs a source of variability by Gordon Am don from

the University of Mchigan, and the clinica
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i nplications of highly variable drugs by Leslie
Benet, and from bi oequi val ence net hod incl ude the
skin nethod by Laszlo, as well as bioequival ence of
hi ghly variabl e drugs, we had a good di scussion at
this meeting.

I want to highlight sone of the things
whi ch have been di scussed at this neeting,
particularly the slides by Professor Leslie Benet
fromthe USCSF. Hs talk with inplications of
hi ghly variabl e drugs, the argunent was why highly
vari abl e drugs are safer.

Specifically, he said for w de therapeutic
i ndex highly variable drugs, we should not have to
study the excessive nunber of patients to confirm
to denonstrate that two equival ent products neet

the preset statistical criteria or by equival ent
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st andar ds.

This is because, by definition, highly
vari abl e approved drugs nust have a wi de
t herapeutic index, otherw se, there have been
significant safety issues and | ack of efficacy
during Phase II1.

Hi ghly variabl e narrow therapeutic index
drugs are dropped in Phase Il since it is
i npossible to prove either efficacy or safety.

Now, for the benefit of sone new nenbers
for this conmttee, | have two slides to briefly
review why this issue, why the one-size-fits-all
what we are using today.

In order to determ ne bioequival ence, we
normal |y define as a rate of bioavailability,
defined as a rate and extent of drug absorption.

Bi oequi val ence is defined as absence of significant
difference in the rate and extent absorption

In practice, when we give the drugs
orally, for example, to a healthy volunteer, we
will draw the blood. W got the plasm

concentration profile. W are certainly not able
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to get exactly how nuch and how fast drug gets
absorbed, therefore, in practice, we use AUC, area
under the curve, to represent extent of absorption

We use Cnax as a surrogate for the rate of
absorption, certainly in sone cases we al so | ook at
Tmax, because indeed, if you look at Tmax and Cmax
here, it represents the rate of absorption

So, fromthat, we will define what the
bi oequi val ence study is passing or not passing.

Basi cal |y, the bioequival ence criteria, either
statistical criteria here is 80 to 125 percent.

At this date, that is the
one-size-fits-all regardl ess drug, drug product,
regardl ess of therapeutic class, regardless for
anyt hi ng, that bioequival ence study, you have to
use preset, so-called bioequival ence criteria,
which is 80 to 125 percent.

Now, let's | ook and explain why the highly
variable drug is an issue. Let's look at the red
one. If you use a highly variable or intersubject
variability is high. Statistical confidence

interval, if you use the same nunber of subjects,
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when variability goes higher, the confidence is
goi ng wi der. \Wen confidence gets wider, it
becones nore and nore difficult pass the confidence
interval or bioequivalence interval if 80 to 125
percent.

So, that explains when the variability
goes higher, it gets nore and nore difficult to
pass a study.

On the other side, in order to narrow the
confidence interval, for exanple, here it is fair
to denonstrate bioequival ence for super red one
here in order to make confidence interval narrower,
you have to use a | arge nunber of subjects, because
the higher the variability, the higher the
confidence interval, the higher the nunber of
subj ects in general, the narrower the confidence
i nterval .

Therefore, for highly variable drugs, you
wi Il have to use hi gher nunber of subjects. Just
to give you exanple here, for exanple, normally, we
have a 20 percent or 30 percent intersubject

variability. You maybe use 18, 24, even sonetines
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for good product or good drugs, you only need to

use 12, actually, they can pass the bioequival ence

confi dence interval

But this is not always true, because when
the variability goes higher, now, this variability

coul d be because of a drug, or it could be because

of a product, so think about if variability goes
100 percent--sone of you think 100 percent, that

unrealistic, but we do have a drug, we do have

exanpl es--think about with 100 percent variability,

assune test and the reference, there is 5 percent

difference, you end up it could be 500 or nore

subj ects, or 300 subjects, so this is certainly a

| arge number of subjects in order to pass the

bi oequi val ence st udy.

So, Leslie argued at the previous neeting,

fromthe clinical perspective, this is not

necessary. To give you a real exanple, these are

slides fromLeslie Benet. Now, you would argue,

you may ask how do we get intersubject variability.

Certainly, you could get this nurmber from

literature or sonetines conpany conduct a pil ot
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study, get sone kind of estimate how many subjects
need to be used to pass the bioequival ence st udy.

O course, in this case, based on
i ntersubject variability, you need to use 300, now
this is the drug.

So, at the previous neeting, when we
present the issue to you, and al so we present sone
of the possible potential solutions including
wi deni ng the confidence interval. Now, that is
very straightforward. You said by confidence 80 to
125 is too narrow for highly variable drugs, and
your intuitive thinking is just w dening the
confidence interval, that is one of the potential
sol utions.

Anot her solution is a scaling approach, in
ot her words, based on the variability of reference
list product, reference list drugs, and cal cul ate,
use statistical approaches to calculate the
confidence interval, then, to determ ne whether the
study is passing or not.

Qoviously, | have to say this. The active

approach because the confidence interval too w de
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in order for the study to pass, so let's w dening
t he standards.

You cane in and asked to do that, that
certainly the scaling approach, we ought to
carefully look into, the Conmttee suggested--a
quote here--"the need to understandi ng where the
variability originated. The nenbers added that
prior know edge of all biostudies may help set nore
appropriate specifications or criteria to make
deci si ons.

So, you suggest that we have to understand
the origin of the variability. Now, to |ook at the
mechani stic understanding of variability for drug
subst ance obviously is the sane, reference I|ist
product and the generic product, or any other
product, but the potential difference could be
formulation. Certainly, the generic products could
be narrower or could be wider, the variability.

We believe at this point, in order to
understand the origin of the variability, that
phar maceuti cal devel opnent report, or

phar maceuti cal devel oprment information can hel p us
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understand the source of variability, can help us
make rigid scientific evaluation

Now, in order to see the utility of
phar maceuti cal devel opnent report to eval uation or
reviews of NDAs, |let me go back and review sonme of
the basic fundanmentals or the prem ses for ANDA
approval s.

Aj az has mentioned about therapeutic
equi val ence. Basically, the products are consi dered
to be therapeutic equivalents only if they are
approved as safe and effective, they are
pharmaceutical ly equivalent, they are
bi oequi val ent, adequately | abel ed, and nmanuf actured
according to cGw

Now, here, | want to enphasize the
phar maceuti cal equival ence. Wen we define
phar maceuti cal equival ence, we basically have the
same active ingredients, obvious. | know we are
managi ng about pharnaceutical solid pol ynorphi sm
whi ch was presented to you two years ago, has a
drugs gui dance out there and published by FDA in
Decenber of 2004.

You have to be sane dosage form sane
route of administration, and identical in strength

and concentration, and nmay differ the other
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characteristics, such as shape, excipients,
packagi ng, and so on, and so forth.

Now, under the sanme dosage form | think
what the conplexity of dosage formis particularly.
Yes, | would say several decades ago, that dosage
formis reasonably sinple and in nost cases | would
say the inmedi ate rel ease product or sol utions.

Certainly, with advances of pharmaceutic
i ndustry and the pharnaceutic technol ogi es,
so-cal | ed dosage formgets nore and nore conpl ex,
and we now have the soft gel capsules, we have
ricin [?] product, we have inhersion [?] product,
presents additional challenge to us in ternms to
make scientific decisions, in terns of make
scientific evaluations.

We therefore would believe a
phar maceuti cal devel opnent report,
qual i ty-by-desi gn, designed to be equival ent,
become nore and nore significant in this regard.

Why does pharmaceutical equival ence
matter? Because of user experience and
expectations. Then, bioequivalence test is
normal |y conducted in healthy subjects. Certainly,
we have assunption that equival ence in healthy

subj ects equal s equival ence in patients. Now, we
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have many, many generic products out there which
are safe, which is a high quality, which are
effective, which is the equivalent to the reference
list product.

So, certainly, we have tremendous
experience with that, and certainly the
phar maceuti cal equival ence presents nore and nore,
becone because you want to make sure the data from
the heal thy vol unteer does the equivalent in
patient, and agai nst novel drug delivery systens
presents a chal | enge.

That is why we want to use nore and nore
phar maceuti cal devel opnent approach to nmake a
j udgrment, pharmaceutical devel opment information to
make a scientific judgnent.

H ghly variabl e drugs very often have, as
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I nentioned, a wide therapeutic index, and the
clinical trials of reference list product have
established the acceptable | evel of variability,
because | said otherwi se, these highly variable
drugs, a big w ndow i ndex, they will be dropped in
Phase |1.

So, under an ideal situation, you wll
think about variabilities very high, so you wll
think it should be easier to pass, easier to design
equi val ent product sinply because they are so wi de,
the target is wide, so it is easier for you to
pass.

Qoviously, as | said before, if you use
the preset 80 to 125 bi oequi val ence confi dence
interval, it is not the case. Wile we explore our
tentative approaches to deal with the
bi oequi val ency issues, certainly, the design issues
come out.

So, now, how do we deal with
phar maceuti cal devel opment for highly variable
drugs? Obviously, sponsor need to understand what

are reference products supposed to do with origin
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of variability, and the purpose of design can be
equi valent, and to evaluate and to verify the
design and hopefully, in the future, use the

bi oequi val ent study design for highly variable
drugs.

So, we put nore enphasis on design in this
regard to establish pharnmaceutical equival ence, in
order to establish therapeutic equival ence, which
will be nore appropriate.

Wi le we are | ooking for shared
information for generics with us, there is a reason
for doing that, not only for evaluation for highly
vari abl e drugs, certainly for pharnmaceutica
devel opnment is required. 1It's one of the CID
format. It is also outlined in ICH @, although
they do not apply to us, but | think sone
principles should apply to generic industry al so.

Al so, nore significantly, OG question
based on review. Now, this is still a work in
progress, but | want to share sonme questions,
think it is inportant to ask to share.

What is the fornulation intended to do?
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What nechani smdoes it use to acconplish this?
Were any other formulation alternatives
investigated and how did they perforn? |Is the
formul ati on design consistent with the dosage form
classification in the | abel ?

So, those questions will help us get
i nformati on about a pharmaceutical product, the
report will help us, pharmaceutical product design
and devel opnent, nake nore sound and appropriate
scientific deternination or eval uation

The question often comes up, why do we
need to provide those things to the FDA? That
again is a quality-by-design paradigm and
phar maceuti cal devel opnent report is where you
denonstrate the drug is highly variabl e.

Now, this denpnstrate not necessarily to
study, but you certainly use any source avail able
to show why this drug or drug product is highly
variable, and may use a different criteria other
than 80 to 125 percent confidence interval

Al so, the pharnmaceutical devel opnent is

where you justify equival ence of design, why do you
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think the product which you designed is equival ent
to the reference list product.

During the discussion, the nenbers ask
whether it is drug or drug product. Now, for
exanpl e, Product A, the variability is the active
ingredient into exceptions, so formnul ation design
could be rapid rel ease, so denonstrated by
di ssol ution conpari son under physiologically
rel evant conditions, if this is BCS Class | drug,
which is highly soluble, highly perneable, even
though they are highly variable, you may stil
require biowaiver, otherw se, you will have to
conduct sone bi oequi val ence studies to denpnstrate
that they are bioequival ent.

Certainly, the approaches to deal with
hi ghly variable drugs, to deal with the
bi oequi val ence of highly variable drugs are stil
in discussion and still in investigation. | am
hoping in the near future we share with you sone
proposal or recommendati on we have with respect to
bi oequi val ence of highly variabl e drugs.

Anot her drug coul d be drug product, the
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drug product could be highly variable, even drug
substance is | would say low variability, and
certainly design for equival ence begins with the
characterization of the reference list product, and
generic product should target the nmean, and the
current system again would have no reward for
narrow or less variability of generic products.

That is why we need to explore the alternative
approaches or nore appropriate approaches to dea
with highly variable drug products.

I just want to give you sone exampl es of
what we tal k about here. This is real data. This
is single subject replicate design, in other words,
you give the same product to the same patient
twice. Here is the plasma | evel, obviously, | am
sure that out of 80 to 125 percent confidence
interval, by any standards, it probably does not
need a statistician to figure this out.

You can see here, this is the first period
or this is the second period. It is not in your
handout or printout because this is in color. |If

you | ook carefully, these two curves are
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significantly different, probably different by I
even don't know how many f ol ders.

This is a single-dose study tw ce,
replicate study design. Sorry, | should do a
better job next time, use red, so you can see it.

DR KIBBE: | amjust |ooking at the curve
and wonderi ng why we got the hunp at the back end
and whether the product is intended to have a
second rel ease.

DR YU No, it's sinply by design, for
what ever reason this peak has cone out. Cbviously,
a second dose, this peak is no longer there. So,
it's not purpose designed, it's sinply because of
physi ol ogy i nvol ved.

This is happeni ng because enteric coated,
this is coated to release at the target pH, so when
the physiological pHin the gastrointestinal tract
may fluctuate, and those curves will change

Thi nk about, for exanple, if we have a
product designed will release a pH 7, so then in
the terminal ileum at one point is pH 6.8, you

will not see the release. But a second day,
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because of food or because of other reasons,
termnal ileum pH becomes 7 or 7.2, you do not see
the release. Oherwise, you will not see it.

So, sinmply pH effect or significant inpact
the absorpti on.

DR KIBBE: The product had gotten on the
mar ket because it worked clinically?

DR. YU Yes. Even though we see the
significant variation in pharmacokinetics, but we
have no reason to believe this variation wll
i npact safety and efficacy.

So, in order to do nore appropriate
phar macoki netic studies, we also | ook into what
additional information, for exanple, devel op
information will help support those cases or
bi oequi val ence cases, because you can see the
bi oequi val ence obviously is very difficult to
conduct variability probably up to 2 or 100
percent, and the nunber of subjects very high

So, we want to see can we use any
addi ti onal pharmaceutical devel opment infornmation

to help us to nmake nore proper scientific
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deci si ons.

Agai n, for exanple, when we are |ooking,
in many cases, we do get very consistent, the in
vitro dissolution actually out to say the najority
of cases, those help us out to make a nore proper
scientific decision or rational scientific decision
when we recommend any nethod to denonstrate
bi oequi val ence, but occasionally, we do get very
strange results, and actually, the variability is
extrenmely high and does not help you

I just want to show you another case here
when we conduct the dissolution under physiol ogica
rel evant pH condition, and you get dissolution al
over the place.

Now, this is a 6 tablet, sane |lots, sane
bottle, put in 6 vessels, you get a distortion
curve.

So, the next question we ask, this is a
| arge variability because of the operator or
because of other reasons. | think the answer is we
are alnost certain those difference is because of
product, not because of other factors.

So, what | can present to you today is we
have chall enges to deal with bioequival ence of

hi ghly variable drugs. W use the clinica
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eval uati on and sonetines we are al so facing
chal | enges when we are trying to use in vitro

informati on to hel p us nake deci sions.

DR. SI NGPURWALLA: Law ence, what is the

di fference between each curve, different vessel s?

DR YU  Yes, six vessels.

DR SI NGPURWALLA: Six vessels, so it
could be that the vessels are different.

DR YU | think | stated that the
variability because other reasons, for exanple,

vessel difference, nedia difference, degassing

difference, operator difference, assay difference.

W do not believe all these reasons can expl ain.

DR. HUSSAIN: Yesterday, this same figure,

C ndy actually showed you the reason for this

difference was the coating thickness, and so forth,

so this is the sane slide

DR MORRIS: You wouldn't get 2 1/2 hours

difference in dissolution tinme fromdifferent
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vessels. That is not the magnitude you woul d
expect.

DR SI NGPURWALLA: How am | supposed to
believe that?

DR YU You have to believe in ne. You
don't have any ot her options.

[ Laught er.]

DR SI NGPURWALLA: | don't believe in
anyone.

DR KIBBE: This is a constant pH
t hroughout, right, we haven't shifted pH during the
process or anything, right?

DR YU  Correct.

DR HUSSAIN. The reason to believe that
is | think it was done by Ci ndy, and with our
stringent mechanical calibration

DR LAYLOFF: He denonstrated it with
variable coating. I1t's variable coating on enteric
coating material, so if there is a crack in the
coating, it disintegrates nmuch nore rapidly.

DR SI NGCPURWALLA: | think | believe Tom

DR YU Thank you very nuch.

So, the objective, the case we presented
to you is certainly difficult, I just want to say,

variability issue, whether fromclinical evaluation
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or sonetimes for in vitro conditions, in vitro
testing, target nmain performance question. | am
sure you will ask where is the nmain perfornmance.

I just want to show you that these are the
chal  enges which we are facing, and certainly we
are open to any suggestions or input fromyou.

So, in summary, we believe pharnaceutica
devel opment information will help. | quoted here,
that's the conclusion made by you April 14th of
2004. Understandi ng what the problemis, as well
as the real fundanentals, for exanple, physical and
chem cal paraneters, and nmake coherent and
scientific science-based decision based on
phar maceuti cal devel opnent information, | think
present to you the cases to see hopefully how we
use pharnmaceutical devel opnment information to help
us in nost cases, but in some cases, we still have
chal | enges and we have opportunities for us to nove
f orwar d.

Thank you and any comments are wel cone.
Thank you very nuch.

DR. COONEY: Thank you, Lawrence.

We now have tinme for questions fromthe
Commi tt ee.

DR SI NGPURWALLA: Lawence, | have two
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ki nds of questions. Question No. 1. |Is it the
purpose of this presentation of yours to ask the
manuf acturers, nanely, the industry, to provide
nmore i nformati on to you because there is so nuch
variability and you are trying to get to the source
of the variability, is that the objective?

DR YU Yes, very precise, certainly much
better than | said.

DR SI NGPURWALLA: That is the politica
question. The scientific question, and | have heard
this before, what does T/R percent mean in your
Slide No. 8?

DR MEYER  Test over reference.

SI NGPURWALLA:  Test over reference.

YU: Yes.

3 3 3

SI NGPURWALLA:  How was this 80 percent
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and 125 percent figure arrived at?

DR. YU Slide 9. | amtrying to get
Slide 9.

DR, SINGPURWALLA: That's it, the picture.
So, 80 percent and 125

DR YU Tis the test.

DR, SI NGPURWALLA: No, forget that. How
did you get 80 and 1257

DR YU That's an excellent question, and
we have been asked many tines.

DR. SINGPURWALLA: It can't be excellent.

DR YU It's back to it was published
when | was in high school, | would say, 20 years
ago, or even nore than 20 years ago, when the
phar macoki netics, the discipline was devel oped, and
FDA devel oped the criteria. Actually, this
evol ving process and trying to devel op what ki nd of
standards or criteria can we use to judge a
bi oequi val ence study is okay or is not okay.

I think at that tine, the physicians get
together, as we do today, and the physicians

together made the determnation that the 20
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percent, the difference between product woul d not
be considered clinically significant, because the
20 percent will not be considered significant
di fference, therefore, when translated into in vivo
setting, you have 80 percent.

So, you would think from80 to 120 i nstead
of 25. Now, in the normal processing of
phar macoki neti c data, they used log normal to be
much better to describe the distribution. So, when
you use log norrmal, 80 is still 80. Wen you have
the 1 over 80 or 1 divided by 0.80, equals 1.25
That is why you see 80 to 125

Now, at the beginning, | would think 20
percent instead of 19 percent or 21 percent, which
is 20 percent, it was decided. Then, the question
cone back to us now can we change 20 percent to 25
to 15, 10, 5 percent, and | guess we have to use,
say, over the 20 or 25 years, we approved product,
they are all safe, they are all equival ent, they
are all high quality, because of those experience
or prior know edge, determning 80 to 125 percent
wor ks fi ne.

Now, this does not necessarily nean we
cannot change it, but the criteria we have is very

stringent criteria, we feel confident with that.
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Now, with a statistical interplay--
DR. HUSSAIN: Lawrence, if | may.

DR YU. Yes, please.

DR HUSSAIN. It's a "feel good" criteria,

we felt good about it.

DR, SI NGPURWALLA: | got the answer.
think I got the answer.

[ Laught er.]

DR SI NCPURWALLA: The answer is

tradition.

DR. HUSSAI N: No, it's rational science.

DR YU It is rational science. | think

| proved it.

DR SI NGPURWALLA: Let nme nmmke a
suggesti on.

DR YU. Yes, please.

DR. SI NGPURWALLA: That tradition with

sonme dose of rationality was good 20 years ago when

you were in high school. Tinmes have changed
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These ki nd of decisions to either prove equival ence
or prove in-equival ence shoul d be based on risk
consi derations and shoul d be based on appropriate
utilities.

So, | think it is tine to change, and
think | said that April 14th, 2004. Has there been
any progress made towards changi ng?

DR. YU The answer is yes.

DR SI NGPURWALLA: Cnh, good. What?

DR YU Certainly, you said you want
suggesti on of change, and | think under the
| eadership of Gary Buehler, that we are exploring
the confidence interval, for exanple, the w ndow

i ndex drugs, and also we are exploring confidence

interval for highly variable drugs. |n other
words, in the future, | am hopi ng sonmeday, with
your support and agreement, we will have different

criteria other than 80 to 125 to different class of
drug in consideration of the risk interplay.

Oovi ously, to make any changes, six nonths
or one year is not enough.

DR COONEY: Marvin, then Ken, then Paul

DR MEYER  Your talk | believe tried to
marry the quality-by-design to the highly variable

drug and show that you could, in part, solve the
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probl em by quality-by-design, that's the objective.

DR YU. Yes.

DR. MEYER Personally, | think if you
have a conpetent conpany, then, your highly
vari abl e drug is biological problemwhich the
conpany can't solve. You have to speak directly to
a higher power to get rid of that variability.

So, | think, yes, there is cases where,
for exanple, | could cite failure by design if you
want to put an enteric coating on something,
because that is, in ny view, not a good dosage form
because it is so dependent on gastric pH and
enptying, and all of that, so you are setting
yourself up for failure

Now, you can say, well, | dealt with
quality by design by not using enteric coated,
kind of took the reverse of that. A competent
conpany | ooking at Slide 24, the 6-vessel graph

woul d never go to a biostudy with a product that
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showed di ssol ution characteristics |ike that.

So, indeed, sonme quality built in that
says whoa, let's not spend $100, 000 on a bi ostudy
when our drug is all over the map in dissolution
So, | think you can deal with some variability, but
that is fairly straightforward | think for a
conpany.

So, the issue that really faces us is the
physi ol ogi cal variability and do we extend the
confidence limts, do we have point estinate
restrictions or just do we do 600-subject studies.

DR HUSSAIN. Marv, may | just sort of put
that in context a bit? In sone ways, what we are
seeing here is this. Since we are conparing two
formul ati ons of the same drug, the drug is the
sane, the variability, the physiologic, the
variability that is comng is the same for the drug
subst ance.

If we can conpare fornul ati ons and say
that all the conditions that are critical to
exposure are well controlled, and so forth, and get

confidence, what will give us the confidence to say
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that the inherent variability is the physiologic
variability, not the quality variability, then, we
can nove forward. | think that is the hope that we
hope.

DR. MEYER Do you think practically, you
can | ook at the restrictions and the SOPs--

DR. HUSSAIN:  No.

DR. MEYER --and just see how a conpany
is formul ating and desi gning and devel oping a
product ?

DR HUSSAIN. Not with the traditiona
work we do about fornulations, putting things
together, and so forth, no, it has to be a
structured design approach that goes through
identifying the sources of variability in your
materials, and so forth, and putting a convincing
case together to say based on the assessnent, in
this case it's a generic product, and based on
characterization of reference nmaterial and your
test product, you can make the case that the
variability that you are seeing in your product is
no nore different than of the best argunent.

That gives you a | everage to now make a
rati onal decision with respect to what sort of a

bi ostudy criteria would be necessary.

file:/ll/[Tiffanie/c/storage/0504PHAR.TXT (108 of 285) [5/16/2005 3:31:43 PM]



filex////ITiffanie/c/storage/0504PHAR.TXT

109

You can build flexibility, and not go
rigid with, say, the Japanese approach, which was
in your background packet, was to say do we really
need confidence interval criteria here. W just
want to confirmthe mean values. |It's a
confirmation rather than a conplete full-fl edged
study. One option could be that.

DR. YU | think the nessage we are trying
to convey is when we explore alternative approach,
whi ch coul d be a wi de confidence interval, or your
scal i ng approach to show or to denonstrate the
bi oequi val ence is denonstrated with the additiona
i nformati on, which is pharmaceutical devel opnent
information, will help us to make scientific
coherent deci sions.

Ri ght now we don't, we don't have those
informations. 1In other words, we are not able to
see how dissolution variability here may change it,

for exanple, in this case, if we change the pH
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dissolution is very beautiful, so that is the data
we got. We have now seen this data | showed you on
the screen. Thank you.

DR. COONEY: Ken.

DR. MORRIS: A couple of points. One is
agree with Marvin in the sense that you woul dn't
expect a conpany to release dissolution, | nean
going to a biostate with dissolution like that, but
I think those studi es were done under different
conditions. These were done here, so they wouldn't
have seen that under normal dissolution conditions.

My nore general question is--

DR. YU You are correct, yes, in nornal
conditions, especially, for example, USP
di ssolution, maybe you are not able to see.

Actual Iy, dissolutions are beautiful

DR. MORRIS: Right, so that comes back to
sort of our discussions yesterday in a sense. The
question | have is to what |evel or to what extent
do the ICH initiatives, | mean including the CID
and B, inpact on the ANDA, | nean is there an
intent that they follow suit with NDAs?

DR. YU (oviously, the basic principles
fromICH and CTD, the CTD cure docunent for drug

subst ance and drug products, it is not just for NDA
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only, for both NDAs and ANDAs. ICH @B is, in
principle, a part into NDAs, certainly the basic
principle also apply to ANDAs.

The way | actively look into this to
docunent and to see what information will help us
to nake scientific decisions. Certainly, as | said
before, we are not |ooking for information which is
nice to know, we are | ooking for information which
is essential to know

DR MORRIS: | guess to that end, because
this is something, of course, we have been
di scussing for several years, but the idea that
rat her than having checklists of what the conpanies
have to do, if they can make scientific decisions
based on the intended dosage forms and the
properties of the API, which should be a | ower
hurdl e, | nean that should be known nore by the
time you get to the generic.

DR YU. Yes.

DR. MORRIS: Instead of having to do a | ot
of the other testing that m ght nornally be done,
if they can focus on the identification of the
critical to quality attributes of the product and
capture that in a devel opnent report, it seens |like

that is a reasonable way forward
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DR YU That is correct. |In fact,
industry is coming forward and they share sone of
t he pharnmaceutical devel opnent report with us, we
are actively looking into this to devel op sone kind
of review tenplates which will incorporate
phar maceuti cal devel opment infornmation into our
revi ew process.

Again, | said we are | ooking for
informati on which is essential to know, not nice to
know.

DR. MORRIS: Maybe this is for Paul, is
that a reasonable stance as far as how you | ook at
generic devel opnent ?

DR. FACKLER: | amnot sure exactly what
you are asking.

DR MORRIS: | can clarify if you want,
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but basically, if you could, instead of having to
do sort of checkbox testing, if you could do
testing that was largely prescribed by your need to
establish certain scientific issues, rather than
having to do as many, let's say, sort of--what is
the word--statutory testing, if you will, is that a
reasonabl e stance for you guys?

DR. FACKLER | don't see a problemwth
that. Wat | didn't hear here was that there are
any different statutory requirenents for highly
vari abl e drugs.

If a generic conpany still needs to pass a
bi oequi val ence study, and we are going to assune
that the pharmaceutical equivalence is sinple, |
don't understand what the generic conpany
under standing the origin of the innovator's
variability has to do with the approvability of a
lot of material that is shown to be
pharmaceutical ly equival ent and therapeutically
equi val ent through a bi oequi val ence study.

I guess that is the piece | am m ssing.

Wiy is the burden on the generic conpany to
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understand the variability of the reference listed
drug, and what val ue does that have if really al
the generic conpany needs to do still is
denonstrate a bi oequival ent product?

DR. MORRIS: You are tal king about BE
variability now, not pharmaceutical ?

DR FACKLER  Yes.

DR YU  Paul, if we use
one-size-fits-all, which is 80 to 125 percent to
sonme of drugs, you nmay have difficulty to pass the
confidence interval. So, when we are exploring the
al ternative approach including the scaling
approach, you will have to denonstrate this product
is highly variable or not highly variable.

You have to know that because otherw se,
suppose soneday in the future, if the scientific is
mat ure enough, we have a scal i ng approach, for
exanple, for highly variable drugs, your subnmitted
application did not show these are highly variable
drugs, how would we know t hese are highly variabl e
drugs.

So, you have to show, in your devel opnent
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report, that is a highly variable drug before we
nmove forward.

DR FACKLER: Agreed, but wouldn't a
replicate design bioequival ence study inherently
capture the variability of the reference listed
drug?

DR YU Yes, if you choose to do so, use
replicate design, certainly, you are able to
denonstrate that reference |ist product is highly
vari abl e or not.

DR. FACKLER But that is already part of
an ANDA application is my point.

DR YU | guess, Paul, we have not
reached a consensus or we have not nade a
determ nati on you have to use replicate design

DR MORRIS: |Is part of that the fact that
you are still struggling with the concepts that are
entailed in that dissolution plot where you can't
factor into the pharnmaceutical variability, factor
the pharnmaceutical variability fromthe clinical?

DR YU | guess the struggle we have here

is, look, Lawence, in order for you to get this
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direct for pass, whether you use scaling approach
or you use wi den the confidence interval, you
sinmply wi den the confidence interval, let themto
pass. You need to explain why. You need to
explain why you think that is a feasible approach,
you think that is scientifically sound.

So, when you say explain why the
phar maceuti cal devel opnent report can hel p us
provide additional information to explain wy.

DR. FACKLER: | agree that certainly you
need to understand the variability of the reference
listed drug especially if a generic applicant is
clainming that the variability is an issue for this
particul ar product.

DR YU. Correct.

DR FACKLER: | am not sure what val ue the
steps that were taken has to that determination of
variability. Variability sonetines is listed in
the |l abel for a reference listed drug; other tines
applicants do replicate design studies or run
reference versus reference to nmeasure that inherent

variability, but that would all be part of an
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application already, as | understand it.

DR. YU Yes, in many cases actually
|ately for some of conplex dosage fornms. Dosage
form we very often sent many, many deficiency
letters. Actually, conpany provide information
during the cycles, and as | said, at the GPA Chair
meeting, we have four or five or six cycles,
provi de additional information to us, and
eventual ly, the product get approval. | am not
sayi ng you not provide that information.

VWhat | amtrying to say is with the arena
of pharmaceutical devel opnent report in the | CHQ
paradi gm can you provide that information in the
application instead of for us to send many
deficiency letters.

When we see the OGD |ist receive 25
percent or nore of the applications every year,
where do you want to put resource into those
reviews. Suppose you provide those additiona
information, which | believe will help us in our
reviews, and they reduce the cycles, | see it's a
win/win situation for you and for us.

DR. COONEY: A az.

DR HUSSAIN. | think look at it fromthis

perspective in the sense the whole aspect is you
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are trying to nake a decision and you are trying to
choose the right neasurenent system here.

Now, the Code of Federal Regul ations
essentially has a hierarchy of nmethods that you
choose for bioequival ence. Qur current criteriais
a PK crossover, PK-based, pharnacokinetic-based
study is the nost discriminating one.

So, you are |looking at, you are trying to
now j udge approvability of a generic drug, and for
that you need to establish its pharnmaceutica
equi val ence and its bioequival ence. The
bi oequi val ence neasurenent systemthat we have has
i nherent variability, and much of that variability
is comng fromthe nmeasurenent system and may not
be comng fromthe test sanples that you are doing.

So, is this neasurenent systemthe idea
measur enent systemright now or not? That is
really the question.

The dilemma that we have is the in vitro
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characterization and in vitro testing with
di ssolution often is not reliable enough by itself
to nmake that call. [If it was, you would not be in
this dil enm.

So, if you really then Iook at it, what
are we saying, is we have information generally
that even if | give this drug intravenously or as a
solution, and so forth, the variability is com ng

fromthe subjects, it is com ng from physiol ogy,

which is inherently variable. |If | sleep on ny
| efthand side or righthand side, it will nake a
difference, | nean it literally happens.

So, that is the neasurenent system but
then you are putting your product into that system
and trying to see is there a difference of 20
percent or not, and to neet that confidence
interval criteria, you need 600 subjects or 300
subj ects, and so forth.

Can we utilize the signs of design to say,
to confirm not necessarily to have a confidence
interval, a confirmation that the new formul ation

actually is not contributing to that variability,
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is there sufficient science to do that or not.
If it is, then it opens the door for
sayi ng that the bioequival ence assessnment then

coul d be tailored based on that understanding.

DR. COONEY: Before we go on to sone ot her

questions, | would like to see if your question,
Paul , has been addressed.

I think the question was--well, first,
Law ence is proposing that there be a
phar maceuti cal devel oprment report added to the
information that is part of the application, and
you are asking what will be the inplications of

provi ding that additional information and

facilitating the next step, which is approval of a

bi oequi val ence.

DR. FACKLER: That is part of the
question. The other part was what would be in a
pharmaceuti cal devel opment report that isn't
al ready part of an ANDA. That is really what |
trying to understand, and, of course, then, what
val ue woul d that provide

DR. COONEY: Is there clarity to that
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question? So, that is back to Lawence, to Paul's
question. What would be in that pharnmaceutica
devel opnment report that is not already part of the
application?

DR YU | thought that was a topic of our
next advisory comm ttee neeting.

DR HUSSAIN: Let ne put it this way.
There is nothing there right now. There is nothing
there to even gauge the aspects of. So, what we do
i s our decisions are made based on one batch test
results and the biostudy. That is what it is.

DR MORRIS: Can | just weigh in? | think
part of this is that a ot of what would go in the
devel opment report is stuff that people are already
doi ng, but doesn't just get included in a summary
fashion, much Iike we have discussed earlier, that
there is devel opnent studies you do, but you don't
put together.

That is what we were tal ki ng about
yesterday, is that, as a reviewer, if you have to
try to piece together a devel opnent rationale from

data here and there, you end up with sort of a
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devel opnment rationale that the person filing really
woul dn't want to be there displayed to the world,
you know, sort of a Frankenstein devel opnent

report.

So, if the company does it, then, they can
see the logic that you use. Whether they agree or
not is a different question. So, in ny sort of
concept of this, which may be flawed, of course, if
the conpany, let's say, had used Cynthia's
di ssol ution nethod, because they said this is what
has really mattered, and they got those curves to
overlay, then, that is a big step forward to say
that the variability that may cone out of the BE
studi es are not due to our change.

So, if you see the variability of the BE
studi es and you have denonstrated that it is not
due to the |l ack of adherence to a design space, for
| ack of a better word, then, that has got to be as
good as the innovator. That is ny concept. This
may be down the road, as Jerry said.

DR YU | want to make comments that when

we say the pharmaceutical devel oprnent information,
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I think | enphasize those information that is
essential to know, not just for nice to know.

We are looking into this, what additiona
information will help us in making decisions, and
think we are happy to share with you in the future,
but at this point, we cannot say that for every
singl e ANDA or for every single product, you need
t he pharnmaceuti cal devel oped, because you have a
prior know edge, sone of the information already
there, so this need clarification when you are
under st andi ng what additional information is
provided. | think we need to discuss and work it
out .

DR. FACKLER | understand. To Ken's
poi nt, you start over here and the bioequival ent
product is over here, and sonetinmes you take a
direct approach to it and sometines you don't. You
are right, oftentines it is over here and then you
realize you need to be over here, and then finally,
you get where you need to be.

But | amnot sure | understand the val ue

or what it matters what path you took as | ong as
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you end up in the right place. Al this

i nformati on does exist, of course, and the field

i nspectors have access to it, and we are just
reluctant to expand the content of an ANDA in the
fear that it will slow down an al ready overburdened
revi ew process.

So, where the information is critical to
under st andi ng whet her a product is pharmaceutically
or therapeutically equivalent, of course, it ought
to be submtted, but where it is not essential for
that evaluation, | just question whether or not it
ought to be added to the burden of the reviewers.

DR. COONEY: Art, then Marvin.

DR. KIBBE: Let's get back to what we are
trying to determne, and that is whether or not a
clinician who prescribes this nedication for its
ef fect has got a reasonabl e expectation of a
therapeutically simlar outcone when he uses the
i nnovat or or when he uses the generic. That is
where we are.

If a product is inherently variable, as

manuf actured by the innovator, then, we ought to
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know that early on, and as Les correctly points
out, if that was the case during devel opnent and
prior to approval, it wouldn't nake it on the
market if it wasn't that that breath of variability
was al l owabl e for clinical outconme, because if the
clinical outcones wouldn't--there were times when
there were failures and tines when they were
toxicities apart, never gets on the market. which
means that we have already historically established
large variability is okay, because we have that
product on the nmarket.

Now, if | ama generic conpany, all | want
to do is say that | amgoing to be no nore than, or
perhaps less variable, and | amgoing to get to the
sanme therapeutic outcone.

If | can test a replicate design that
shows that ny level of variability is |ower than or
equal to the variability of the innovator, and ny
means are on target, then, | can with reasonabl e
assurance argue that my product used in the
mar ket pl ace on patients is going to have the sane
efficacy and failure rate as the innovator

The second thing is we already have agreed
that dissolution is a hamer when we need a

surgical scalpel to figure out what is going on,
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and if you make a shift in a dissolution criteria
and all of a sudden you can differentiate tablets
fromthe sane batch, but that batch used in people
isn't differentiatable, then, you are naking a
differentiation which is of no value to anyone
except if you want to go back and process inprove.

In fact, that is what it should be used
for. The conpani es ought to be investing tinme and
energy in process inprovenent by | ooking for better
differentiators for their own internal consistency,
and perhaps they could narrow the variability if
they found them

I think the justification for going to the
study that you said that if they used the USP
nunbers, they would all pass, and going to your
nunbers, we have this high variability, but that
high variability doesn't relate to clinica
out cones.

Now, | am coming on the market as a
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generic. If | can establish that I amnot nore
variable than they are, and ny nmeans are the sane
as they are in a biostudy, how nuch nore

i nformati on does the agency need? | don't think it
needs much nore.

DR HUSSAIN. Art, you are mssing the
point in the sense to denonstrate that your
variability is acceptable, you actually have to do
nmore now t hrough a bi oequi val ence or replicate
design, and so forth.

What we are saying is in the sense, there
are ways or there should be ways to sort of the
justification that goes into a formul ation that you
move forward, could then become a basis to say you
don't have to go through extraordi nary neans to say
the variability is unacceptable.

So, if we know a drug substance is highly
vari able, you nostly have that infornmation that
says you sort of at least definitely will when you
approve the product, then, the signs of fornulation
design could provide you a basis for saying there

is no reason your particle sizes, which are
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critical for your dissolution, your coating
t hi ckness, which are your rel ease nechanism are
essentially being controlled, and so forth.

So, why should a generic formthen have to
do a large study with replicate or with whatever?
Isn't there an option avail able for sonething--

DR KIBBE: So, what you are really
tal king about is a waiver of what we would say
woul d be a standard replicate design to get around
variability.

DR. HUSSAIN: Exactly, so that is what we
are suggesting.

DR KIBBE: So, the conpany then would
come with its own devel opnent data and show that a
broad range of dissolution nunbers are not highly
vari abl e or sonet hi ng.

DR. HUSSAIN: Yes, the way | woul d think
about that is in a sense if it's a tablet, | wll
go to the basic nmechanisns of what the dissolution
will be affected, and here is my assessnent of ny
particle size, here is ny control strategy, here is

the prior know edge of sinmilar dosage forms. There
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is no apparent reason for this to be variable from
that perspective.

So, that becomes a basis for a decision
criteria saying that why woul d we expose nor nal
heal t hy subject volunteers, a |arge nunber of them
to sinply get our nunbers within the confidence
interval criteria, which is sonewhat arbitrary
That is the crux of this.

DR YU | don't knowif | can clarify,
the point we are trying to nmake is that if you can
conduct bi oequi val ence study now to best pass the
confidence interval, this is good enough. | am not
saying this is not good enough. W are not asking
addi tional information.

The probl em which we are facing is you
will not have difficulty, it is not inpossible if
you have recruited 1,000 or 2,000 subjects, it is
al nost i nmpossible to do by a current study, and
this is scenario that pharmaceutical variability
i nformati on may cone into play and to help us out.
That is what we are trying to convey. Thank you

DR. MEYER | think part of ny problemis
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that | believe what you are putting forth is a

concept wi thout any data, which obviously you can't

have yet, because the concept hasn't even been
i npl emented, it is just a concept.

I think certainly fromny perspective,

you have sone ideas that might streamine the whole

system | would say go for it and then let's see

the meat once the skeleton is exhuned, so to speak

That is the bottomline, but |I think there

are sone other ideas in there that are perhaps

easier for nme to understand, characterize the

reference listed drug and then presunmably, if you

have done that, FDA will take that into
consi deration to explain why you have confidence

limts that aren't up to par perhaps.

For exanple, a sinple exanple, the RLD has

an overage in it of 10 percent. They claimthat

isn't rel eased ever, so they just have it in there

because their rel ease nechani sm doesn't allow for

except 100 percent.

You have sone evidence that says well,

fact, it is released 110 percent sonetines, so the
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poor generic conpany is already 10 percent in the
hol e when it cones to AUC. |If that can be
denonstrated in sone reasonable scientific fashion,
that ought to maybe taken into account.

A better exanple maybe is with the osnotic
punp. W have done studi es where you can harvest
the ghost out of the feces, and sonetines it has 50
percent drug in it, sonetimes it has 10 percent,
sonetines it has no drug init. It seens to be a
direct function of intestinal transit tine.

Well, if you are a generic trying to match
wi t hout using an osnotic punp, you don't have a
snowbal I 's chance in hell of com ng across and
mat chi ng a product that sonmetimes is 50, sometines
is 100, sonmetinmes is 10 percent.

So, | think as long as you hit the neans,
and you bring that kind of data to FDA, they ought
to have the latitude of saying yeah, we know that's
a problemwith the RLD, and we can therefore adjust
our thinking when it comes to the generic.

Qoviously, that is going to take a fair

anmount of work, but | think that these things need
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to be thought of, as well as nore statistically
based ways of dealing with high variability. That
is kind of a short-termfix which ultimtely once
the statisticians get done fighting, then, the rest
of us can agree, but the other is certainly a
concept worth pursuing, | think

DR, SI NGPURWALLA: | would like to respond
to that.

DR HUSSAIN. If | may, there is an aspect
what Marv just said in the sense a practice that
all of us know exists is when you have variability,
then, you pick and choose what your conparator is.

I nean it bothers ne in a sense to say that, you
know, you can pick and choose what |ot you will
conpare to, and so forth.

Wiy do we have to sort of have those type
of decisions where, you know, | think we can be
better than that, so | think just to build on what
Marv says, to say that | think we can really be
confident in what we are doing, and not to feel a
bit guilty that we are picking and choosi ng what we
test, and so forth.

DR. MEYER As you well know | am sure,
there are a nunber of countries. You do your

di ssolution on three lots of the RLD and then you
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pick the one in the niddle, not the one that is

cl osest to what your product happens to be.

DR YU | want to nmake coments about
Marvin's comrents. Yes, in the case here, what you

present, actually, those information is not in the

ori gi nal ANDA subni ssion, but those infornmation

eventually is shared with us

So, go through nmany cycles, nmany, many

nmont hs, or even several years to get us that

informati on. What we are seeing is that we think
if those information, which you eventually shared,
only a couple that go through the five or six or

seven cycles, shared in first place will help us to

make decisions, will help us to reduce cycl es,
hel p us actually use the resource w sely. That
what we are trying to say. Thank you

DR. COONEY: Nozer.

DR SI NGPURWALLA: General coments.

First thing, Ajaz, don't use the word confidence
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limts for those two boundaries. Call themcontro
limts. Confidence |limts are conpletely
different.

The second thing is you are fighting, at
| east there is a lot of discussion because there is
a lot of variability. Wat you seemto have done
is taken reactive approach, have said variability
is there, what shall we do about it.

Wel |, yesterday, you tal ked about 6 sigma
in one of your slides. Well, | think wherever you
have these high variability issues, whether they be
in industry or whether they be within your own
system | would encourage you to put into practice
what you were preaching yesterday about 6 sigma

I woul d say, you know, has anybody thought
about that, because 6 signa cane about in industry
because there was a lot of variability, and they
said how do we control it. Well, you just don't
control it by doing statistical methods. You
control it by proper managenent and proper
procedures, and | would say that you should try to
bring that into the arena.

DR COONEY: Paul .

DR FACKLER: The generic industry is just

as interested in ninimzing the nunber of 6 and 7
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cycle reviews on products. Cearly, we have the
same goal in mnd

I guess what | would suggest is that for
hi ghly variabl e drugs, for instance, it would be
useful for the agency to tell industry the kind of
information that is generally |acking, but with 500
applications a year, or 800, whatever the nunbers
m ght be these days, coming into the agency, |
don't think it is wise to require this information
on all of the applications.

I woul d suggest maybe we clarify the
additional information that is often being |eft out
of subm ssions for highly variable products, and
presumabl y, generic conpanies in the interest of
havi ng a m ni num nunber of review cycles will
submit it the first tine rather than an iterative
process to give you all the information that you
need to nake a fair decision

DR. COONEY: Gary.

DR. BUEHLER: For the devel opnent reports
in general, | thank you for not wanting to
overburden us with additional information. W do
have a lot to look at. If we do get additiona
information, we will look at it for sure.

I know that we get sone amount of this
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i nformation sprinkled through the ANDAs and | woul d
think Ajaz was a bit draconi an when he said all we
get is the batch record and whatever. | nean there
are explanations. W do demand expl anati ons when
there aren't any deviations fromwhat we normal |y
see, that is in ANDAs and we do | ook at that.

Law ence and a group is working on a
question-based review for the Ofice of Generic
Drugs. It is a very detailed project. He is
wor ki ng with experienced reviewers in our office,
and he is developing this in a very stepw se
manner, both first by involving both the
supervi sors and reviewers in our own office, and
then at a certain point we want to sort of unvei
it to industry.

W want to nmake sure that when we do bring
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this new revi ew nethod and these new requirenents
or whatever you want to call themwth respect to
pharmaceuti cal devel opnent reports, the industry is
very aware of what we want and why we want it, so
that they will feel good about giving us this
information, and like Lawrence said, it wll
hopefully reduce the nunber of cycles we have, it
wi Il not overburden the reviewers, but, in fact,
reduce the burden on the reviewers, because they
won't have to see the sane applications four, five,
or six tines, and they will understand why we need
this information.

It is also a risk-based system so that
there are sonme applications that you won't have to
provide this type of information, because there are
sonme applications obviously that are easier than
other applications, and the applications for
conpl ex dosage forns and uni que dosage forns
obviously, we are going to ask for nore information
than for the vary standard solid orals that are
fairly easy to manufacture.

But we are doing this over a two-year
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peri od and hopefully, sonetine toward the end of
this year, we will be able to begin to tel

i ndustry what we hope to expect in the future
applications and industry will be confortable with
it.

DR MORRIS: | just have a quick question
for Gary. | am assuming that devel opnent reports,
as you say, dependi ng upon the conplexity of the
dosage form | mean they can be relatively brief if
it's a very sinplistic or sinple dosage form so
amnot so sure that it's the burden if the payback
is fewer review cycles or less clinical studies.
Clinical studies are a | ot nore expensive than
witing a devel opment report and doing a few nore
devel opnment st udi es.

Is that nore or less the case, Gary?

DR. BUEHLER: | amnot sure it is going to
be able to be submitted in lieu of a study or
what ever.

DR. MORRIS: No, | meant the extensiveness
of a devel opnent report.

DR. BUEHLER. Sone devel oprment reports
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will say we wanted to devel op a bi oequi val ent
formul ati on, and, you know, here it is, and it
could be a page or two. | nean clearly, it won't
be very long for a generic, because the goal of a
generic is pretty evident, but other devel opnment
reports will be nore extensive, so yeah, you know.

DR COONEY: It sounds like there is a
need for clarity on what will be requested and
expected, and also for clarity on what the
inplications of that will be. 1t sounds like that
will be forthcom ng.

Ajax, what | would like to do is nobve on
to the next presentation

DR. HUSSAIN: Just go back to the origina
intent. CQur initial thoughts that we wanted to get
the discussion started, so we never intended this
to nmake a proposal, so these are initial thoughts
and we are noving forward with this.

If industry wants to be proactive, they
had better start thinking about it and how they can
use this opportunity instead of asking us what do

we want. | think it is equally burdensone on
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i ndustry to think about how to devel op the products
for the intended use, and make the case, and grab
that opportunity.

If not, the systemas it stays, we are
perfectly happy with it.

DR. COONEY: So, there is an opportunity
here for dialogue and there is no doubt fromthe
last 45 minutes that there will be dial ogue.

I would Iike to ask Robert Lionberger to
proceed with the next presentation.

Usi ng Product Devel opnent Information to Support

Est abl i shi ng Therapeutic Equi val ence of

Topi cal Products

DR. LI ONBERGER Today, | amgoing to be
di scussing how to apply the concepts of
phar maceuti cal equival ence to topical dosage forns
and ook at howthis is related to quality by
desi gn.

Here, | am going to focus on topica
dosage forms that are in the local delivery, so not
products such as transdernmal products that are
trying to deliver drugs system cally.

In the Ofice of Generic Drugs, as you
have heard several tines before this norning, our

mssion is to provide therapeutically equival ent
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products to the public. Wen soneone uses a
generic drug, they shoul d expect the sanme clinica
effect and safety profile as the branded reference
product .

Just to summarize some things that A az
tal ked about in his introductions, the preface to
the Orange Book explains how we do that. Products
must be pharnmaceutically equival ent and
bi oequivalent. But | want to dig alittle bit
deeper into this and ask why do we actually require
bot h, why isn't bioequival ence by itself enough to
determ ne that the products are the sane.

One aspect of that is that consumers have
some expectation about product behavior. |If the
reference product is a capsule, you don't want to
replace that with a solution. So, there is sone
user experience and expectation.

So, pharnaceutical equival ence

encapsul ates concepts related to |ike the user
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interface of the product, but then there is another
aspect to it, and | have tried to express it here,
i s that pharnmaceutical equival ence supports the
determ nati on of therapeutic equival ence based on
bi oequi val ence st udy.

We don't say that just because two
products pass a bi oequi val ence study, they are
t herapeutical ly equival ent products. An exanple
m ght be an oral solution and a tablet. There can
be many products for which those two dosage forns
woul d be bioequival ent, but we wouldn't say that
they are therapeutically equival ent products.

One aspect of that is that our current
determ nati on of bioequivalence is really very
strongly based on in vivo testing. So, again,
there are linmtations to testing. W test these
products in a small population and then we
extrapol ate that conclusion to all people who are
going to use the products fromall batches in the
future

So, to sort of back up that extrapolation,

there is sone other information. Right nowthat's
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t he pharnmaceuti cal equival ence between the products
that supports that.

In the occasi ons when we do equival ence
studies in patients, there are other differences.
Sonetimes the clinical endpoints aren't very
sensitive to small differences, bringing in
exanpl es fromtopical products, you can inagi ne
there are cases where, say, a cream and an oi nt nent
formul ati on m ght have the sane therapeutic effect,
but they woul dn't be consi dered pharnaceutically
equi val ent products or therapeutically equival ent
products even though the clinical endpoint study
m ght show equi val ent efficacy.

Again, fromthe sort of pharmacokinetic
studi es for one of the challenges that is often
made to sone of our bioequival ent studies for
topical products is since the skin is a barrier,
you say, well, healthy subjects have healthy skin
barriers. There is a question. Sonetines people
will claimin patients, the skin mght be di seased
or danmmged, so that is a comon concern. There is

a conmmon chal l enge to some of our bioequival ence
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det ermi nations here.

So, inside of the pharmaceutica
equi val ence concept, there is sone idea of other
things we want to know about the products to sort
of generalize this idea of equival ence

If you think about this and want to sort
of tie this to quality by design, one way that
m ght be useful for you to think about this is that
our current definition of pharnmaceutica
equi val ence night be considered a first step toward
a quality by design.

If you were going to design equival ent
products, the first things you would start with
were some of the concepts that are in our current
definition of pharnmaceutical equival ence. You
woul d want to have the sane active ingredient. You
woul d want to have the same strength, the sane
dosage form

So, if we look at sort of a different way
of | ooking at our paradigm maybe instead of a
regul atory framework, a nore scientific franmework,

what we are doi ng when we review a generic product,
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is we are looking to see is the product designed to
be equivalent, and then does it dempnstrate
bi oequi val ence in an in vivo study.

So, you can see sort of this conbination
sort of parallels our current sort of regulatory
framewor k of pharnaceutical equival ence and
bi oequi val ence | eading to a determ nation of
t herapeuti c equi val ence, where we m ght say that on
sort of a scientific level, what we might want to
be doing in the future night be to say | ook at the
quality by design, |ook at the generic product that
is designed to be equivalent to a reference
product, and then based on this design, choose the
appropriate either in vitro or in vivo
bi oequi val ence testing for this product to conplete
the determ nation of therapeutic equival ence.

So, | want to bring this sort of
conceptual framework and bring it into this sort of
particul ar exanple for topical products. Sort of
to notivate that, | just want to outline some of
the conplex issues that we deal with that are

rel ated to pharnaceutical equival ence for topica
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products.

Again, we have a |l ot nore experience with
i medi ate rel ease, oral dosage forns in effective
exci pi ents, what excipients you can change, what
exci pients you can't change. For topical products,
a lot of tines the excipients nay or may not affect
the barrier properties of the skin and drug
delivery.

We don't have as much experience about
that, so a lot of times we are worried about what
differences in formul ati on are appropriate for
conparing a test in a reference product - is a
change in solvent appropriate, what if the base of
the formulation in ointment or cream has changed
from being hydrophilic to lipophilic, how nmuch
wat er content should there be in the product. You
m ght affect evaporation, the feel of the product.

A lot of these sort of differences in
formul ati on get wrapped up into the question of are
two products the sane dosage form | will talk a
little bit nore in detail about that in the rest of
t he products.

We al so have questions, when we don't have
good bi oequi val ence nmet hods for use for topica

products, what indications should be used for the
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clinical equival ence studies. Perhaps the product
has mul tiple indications, which one is the nost
appropriate one to use.

These are the kinds of issues that we dea
with in generic topical products. Sone of the
implications of these for the ANDA sponsors are
that the approval tinmes for these products can be
longer. |If there are these issues that we don't
have a good understanding internally, we have to
schedul e neetings with the appropriate people, have
to have internal discussions.

Wien the sort of standards aren't clear,
this is an opportunity for the reference listed
drug sponsors to chall enge correspondence to OGD or
through the citizen petition process that we have
to address the scientific issues there that aren't
sort of clearly defined.

Alot of times, at the end of these

di scussions, we will end up going back to the
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sponsors and asking themfor nore information to
hel p us resol ve these issues, and then usually that
is done through deficiency letters to them and it
ends up with sort of nultiple review cycles.

So, as we heard in Lawence's talk, there
is the question of nore product devel opnent
information in the ANDA itself may help OGD dea
with these issues nore efficiently.

This is sort of very simlar to sone of
the things that Lawence tal ked about, that there
are harnoni zation efforts underway that describe a
product devel opnent report, but | think it is clear
that these are mainly ained at new drug
applications, so it is not sort of obvious or clear
how t hese shoul d apply to ANDA sponsors.

I think the theme of this talk to see this
as an opportunity, these devel opnent reports, as an
opportunity to provide information that will help
the agency set rational specifications for products
that are conplex, for imedi ate rel ease oral dosage
forns we have various standard systens set in

pl ace, but for topical products, where we have |ess
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experience, the nore information that is provided
about, say, why was an excipi ent changed, and why
do you know that it is not going to have any effect
could be very helpful to us in making efficient
deci si ons.

Agai n, the product devel opnent reports are
the place in the application to enphasize the
quality by design, that the product is designed to
be equivalent. That will help us set the right
requirenents for the bioequival ence testing for
particul ar products.

This is just a few exanpl es of what sone
of these harnoni zati on docunents say about a
phar maceuti cal devel opnent report.

In this case, again, the key part here
m ght be to establish that the dosage formand the
fornmul ati on are appropriate for the purpose
specified in the application, or in the 8
docunent, it tal ks about an opportunity to present
the know edge gai ned through the application of
scientific approaches.

Here, it is talking specifically about
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sort of formulation and devel opnent for the topica
products, that there is information that the
conpany that is devel oping the generic product
knows about why they nmade certain choices in the
formulation. It would be very helpful to us in
deciding that that is acceptable, where the agency
itself has |ess experience with particul ar dosage
forns.

I have enphasi zed this concept of quality
by design or, in the case of the generic products,
quality by design means you are designing the
product to be equivalent to the reference product.

So, | want to try to be alittle bit nore
speci fic about what that neans. There are two
cases. One, the nechanismof release. dearly,
the nmechani sm of rel ease between a generic product
and the reference product can be different, but the
intent of those different mechani sns ought to be to
produce the same rate and extent of absorption
This is the bioequival ence criteria.

Again, we al so recogni ze that dependi ng on

the particular product, that the rel ease rate from
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the product might not be the rate controlling step
at absorption. So, the determ nation of how cl ose

rel ease rates mght have to natch woul d depend on

the absorption process involved and what is the
rate-limting step in the absorption process.
Agai n, between generic products and

ref erence products, the excipients can be

different. Again, it is a good thing to understand

the di fferences between the excipients.

The IIGlimts are a starting point.

tell you that this excipient has been used in this

dosage formup to a certain anmobunt, and that really

addresses, specifically in the case of topica
products, safety-rel ated exposures, so you know
that |evel of exposure.

The thing that conplicates the topica
products is when you change the excipients, the
real question that we often deal with is do the
changes in the excipients to the products affect
the perneation of the drug through the skin. |

think that is the sort of chall enging question

there for the topical products that we occasionally
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have to deal with.

Again, as | said, the purpose of quality
by design is to design the equival ent product. |
want to just give sort of three sort of exanples of
this process here.

The first is talking about QL and @
equi val ent products for topical products, and then
| ook at what happens when you nake changes to the
formul ation, they become QL and @ different, and
then this leads into the discussion of issues
related to the dosage formclassification and how
product devel opnent information m ght hel p us nake
a better decision or nore scientific based
deci si ons on dosage form cl assifications.

First, | want to start off with the
definition of QL, @, B. So, products that are Q
have the same conponents, so both the generic and
the reference product woul d have the sane
conponents.

If products are @, they would have the
sanme conponents, but they would al so have the sane
amount of each ingredient.

The B concept is same conponents, samne
concentration, but here | am sayi ng sane

arrangenent of material or mcrostructure, and this
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is particularly inportant for topical products that
are sem solid dosage forms, so non-equilibrium
dosage forns, where you m ght have, say, an

emul sion with exactly the same conponents, exactly
the sanme concentrations, but say, for exanple, the
dropl et size mght depend on how you have
manuf act ured that product.

So, there is potential differences for
sem sol i d dosage forns dependi ng on how they are
produced even if overall the conposition is exactly
the sane.

A contrary exanple would be a solution
If a solution is QL and 2, because the solution is
at thernmodynam c equilibrium you would be able to
say we know that this product has exactly the sane
arrangenment of material in the product.

The inportance of the B concept is when
you know that the products have the sane

arrangenment of material, you know that they are
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going to be bioequivalent, there is no question
about that. An exanple of that is again a solution
where you know that the products are in

t her modynani ¢ equilibriumif the conpositions are
the sane, the structure and arrangenment of the
material is the sane.

Unfortunately, for npbst topical senisolid
dosage forms, they are not necessarily equilibrium
arrangenents of material, and so a direct
measur enent of B | evel equival ence is chall enging.

So, if we have the topical products where
QL and 2 are identical, again, the only potenti al
differences are differences in this @@ paraneter,
whi ch can come fromdifferences in manufacturing
processes, because they are not going to be
manuf act ured by exactly the sane process.

We know for particular sem solid dosage
forns, such as emul sions, that rheology and in
vitro rel ease rates can be very sensitive
measurenents of microstructure and are related to
product performances.

So, the sort of idea that sort of
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advancing here froma scientific point of viewis
when the products are QL and 2, that in vitro
tests should be equival ent to ensure bioequival ence
of the two products, because again here, the issues
are detecting differences due to differences in
manuf act uri ng processes, and the argunent woul d be
that in vitro tests are the best eval uation nethod
to detect whether any differences in manufacturing
process have significant differences in the product
formul ati on or performance.

Now, things get nore conpl ex when a
generic product and a reference product have
di fferent conpositions, and this connects with the
dosage formclassification, and these differences
occasionally could be barriers to generic
competition.

A generic company mght want to formnul ate
products that are QL/ @ different because the
i nnovat or has fornulation patterns, so there night
be either | egal reasons or perhaps manufacturing
process reasons why you might want to fornulate a

product that is not exactly identical in
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conposition to the reference product.

One of the products, again, one of the
menbers of the Committee nmentioned the sort of
economic effect of uncertainty on product
devel opment if you don't know what dosage formthe
product is going to be classified as. That adds
cost to the devel opnent process because of
uncertainty of what is going to happen to the
product .

In particular, if we think about nethods
by which we would classify the dosage form of
topical products, here, | have generated a |list of
four possible ways that you could approach this.

One is we would just use whatever the
sponsor says their product is as long as it is
consistent with sone of the traditional definitions
that are available in various sources, and we wl|
look in sort of detail at some of those traditiona
definitions.

You night say, well, the generic product
is the sane dosage formif it feels the sanme to ne,

so |l will just try it out and see if it is the
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same, if it passes. You know, if the | ook and fee
of the products are the same. That is getting to
the aspect of pharmaceutical equival ence, a sort of
patient experience rather than sort of scientific

i ssues related to product performance.

Then, | amgoing to sort of discuss recent
work that the FDA group |ed by G ndy has done on
| ooki ng at a whol e bunch of products and com ng up
with a quantitative decision tree to classify
topi cal products.

Then, sort of the fourth aspect of that is
| ooki ng at whether or not issues about dosage form
classification for conplex issues would be
somet hing that you would want to include in a
product devel opnent report, so justifying the
formul ati on devel opnent as being the sane as the
ref erence product. That sort of mght be a nore
scientific way to | ook at these issues.

First, if we ook a sonme of the
traditional definitions. Here, | will just focus
on the difference between a cream and an oi ntment.

One source is the CDER s data standards
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definitions. These are sort of simlar to USP
definitions of these products.

The creamis a senisolid dosage form
contai ning one or nore drug substances dissolved in
a suitable base, and then it says nore recently the
term has been restricted to products consisting of
oil-in-water enulsions. That is obvious what a
company should do - does a cream have to be an
oi | -in-water enulsion or not.

Then, it tal ks about products that are
cosnetically and aesthetically acceptable, is part
of the definition of the cream so that is not very
quantitative. It is hard to say is this product
aesthetically acceptable. That is really opinion
based.

An ointnment is a senisolid preparation
i ntended for external application. 1t seenms to nme
that a creamcould be a sem solid preparation and
fit under the ointment definition. So, it doesn't
seemthat those two definitions are really

excl usi ve.

I n anot her FDA gui dance, this is the SUPAC

file:/lll[Tiffanie/c/storage/0504PHAR.TXT (158 of 285) [5/16/2005 3:31:43 PM]

158



filex////ITiffanie/c/storage/0504PHAR.TXT

159
sem solid guidance. It has a glossary with
definitions of dosage forms, but these aren't the
sanme as the previous ones. A creamis a senisolid
emul sion, and an ointment is an unctuous semnisolid
and typically based. So, typically based is not
sort of a definition, it doesn't have to be based
on petrol atum

This definition tal ks about an oi ntnent
bei ng one phase, and not having sufficient water.
Again, the USP definition is sort of simlar to the
one in the CDER data standards, but it is not
word-for-word identical, and tal ks about four
different classes of ointnents.

So, again, the problemwth the
traditional classifications is they are not really
consi stent, and not very quantitative. So, a |ot
of the sort of decision process would depend on
what your opinion was of a particular product, and
they m ght be overlapping, |ike you might be able
to call--under a particular definition of a
particul ar product, you mght be able to call it a
cream or an oi ntment.

So, the result of this Topical Wrking
Goup led by C ndy has been presented to previous

advi sory committee meetings, and they recently
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publ i shed a paper outlining this classification
schene.

What they did was they surveyed existing
products and devi sed a classification schenme, and
just included the classification schene here just
for reference in the presentation

These are just sone slides fromtheir
previ ous presentations to give you the general idea
of what they did. They neasured particul ar aspects
of products, say, creans and oi ntnents, they
measur ed vi scosity.

They | ooked at the |oss on drying, and
then based on these products that were either on
the market or manufactured for them they came up
with a classification schenme that sort of put the
products in the right category based on existing
products.

The real advantage of this is it is

quantitative. If you take a product and you go
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t hrough and you neasure the things outlined in
their decision tree, you will always end up in the
sanme place, and it will always be consistent.

In addition to that, this is a very data
driven approach. They | ooked at the products and
then drewthe lines. It wasn't said here is sort
of a mechanistic definition of what a creamor an
oi nt ment shoul d do.

So, the question is, could this be overly
restrictive. |If you followthis classification
schene, you would be restricting products to
essentially what has been done before, and then
there is a question.

They didn't survey every product that is
on the market now, so there is a question, if a
reference listed drug falls into a different part
of this classification schene, then, it's |abeling.
So, it mght be |abeled as a cream but by the
definition, it would be classified as an oi ntent.
What shoul d a sponsor do in that case?

So, the final sort of approach to dosage

formclassification mght be to ook at a nore
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scientific view of the formulation design. | just
want to point out that sort of the |egal aspects,
referring to topical use, sort of point toward this
here fromthe CFR

It tal ks about inactive ingredient changes
for topical products. It says again that
abbrevi ated applications can use different
ingredients if they identify and characterize the
difference and provide informati on denonstrating
that the differences do not affect the safety or
ef ficacy of the proposed drug products.

So, a current way of looking at is a
change in formul ati on acceptable, you should check
the new excipients against the I1G As | said
before, this | ooks at the safety of the individua
exci pi ents.

We also really consider that passing
bi oequi val ence tests are evidence that the
formul ati on change is acceptable. That is one
strong pi ece of evidence against that. But again
the product devel opnent report is an opportunity
for sponsors to characterize the differences.

Again, this could be inportant, you know,
if you are formulating a product and you are on the

boundari es of these, we have this enpirica
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deci sion tree, what happens if you are on the
boundari es, how do you explain that this product
shoul d be considered the same as the reference
product, you know, froma scientific point of view
rather than empirical classification schene, of if
sonmeone says, well, no, your product is not really
an oi ntnment because it doesn't neet a particul ar
publ i shed definition

So, again, the product devel opnent report
is the opportunity for a sponsor to characterize
the difference that is sort of requested in the
st at ut es.

Again, also, in the statutes, they list
reasons to reject ANDAs, and they tal k about drug
products for topical adm nistration where there is
a change in lipophilic properties of the vehicle.

Again, in this case, a product devel opnment
report is an opportunity for sponsors to explain

why the changes, QL and Q2 differences are
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appropriate for this particular product.

If this issue comes up, a lot of times we
will actually have to go fromthe review process
you wi Il have to go back and ask sponsors for nore
i nformati on about these particular issues. So, the
devel opnment report is sort of an up-front way to
expl ain the reasons for doing that.

Just to sort of conclude the discussion
here, the first concept is the inportance of Qi,
@, B classification to identify appropriate
bi oequi val ent studies for the |level of difference
in the product design. |If a few products have
exactly the sane active and inactive ingredients,
you m ght want to request different in vivo
bi oequi val ence studies than for a product where
there has been a change in inactive ingredient that
may affect the absorption of the drug product.

So, here again, we are looking at the
second concept, we are | ooking at the evolution of
the concept of pharmaceutical equival ence where we
have these traditional dosage formdefinitions,

maybe now backed up by enpirical decision trees,
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but in the future, looking for a quality-by-design
aspect where the determ nation of whether a product
shoul d be consi dered equi val ent woul d depend on the
mechani sti ¢ understandi ng and the formul ation
design rather than sonme traditional definitions,
and that the ideal state would be that this
under st andi ng woul d reduce the need or allow us to
set the appropriate in vitro testing for a
particul ar product, and also to expand sort of the
formul ati on desi gn space beyond past experience.

If you want to fornulate a product that
goes beyond, say, an enpirical dosage form
classification, this is the sort of way that you
woul d approach it, by providing the scientific
information to show that the formulati on you have
chosen gives equival ent perfornmance in the key
attributes as the reference product.

Wth that, | will conclude ny
present ati on.

DR. COONEY: Thank you. | believe the
pur pose of your presentation today is to bring us

up to date on the current thinking where you are
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and where you are going as opposed to requesting a
specific action on our part, is that correct?

DR LI ONBERGER: Yes, that's right.

DR COONEY: | would like to invite
questions and comments fromthe Commttee. Yes,
Cynt hi a.

DR SELASSIE: This is a very genera
question. Wth all these product devel opnent
reports that you get, obviously, there is going to
be a lot of information that is extraneous and
won't be useful for that particular application,
but will you all retain this information like in a
dat abase, so that it could have use down the |ine?

DR. LIONBERGER | don't know if we would
retain it in a database, but | would say that |ike
as Lawence said, we are | ooking at our review
process, and in that, had the opportunity to read
several product devel opnent reports.

I find that they are a very useful way to
get an overview of what is going on with a
particul ar product. You know, an hour of reading

t he devel opnent report, it seens |like a very good
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way to start the review of the application in nore
detail, so |l think it can be very val uabl e.

We don't have nmuch experience wth using
themyet, so in that sense, it could be val uabl e,
but we don't know how we woul d use that information
or store that information in the future.

DR HUSSAIN: |If you are suggesting that
there is a need to capture and create databases, |
think we do want to nove in that direction, and we
tried to do that. Currently, our systens does
capture some of the key aspects. The inactive
ingredient guide is a process that we capture every
i nactive ingredient that cones, but devel oping a
formal know edge base would really be hel pful, and
I think we have been thinking about it.

| tried to do that with i mredi ate rel ease
dosage forms and actually did sone nodeling with
that data that we have, and so forth, so we wll
| ook into that.

DR. COONEY: Are there any ot her questions
fromthe Conmittee? Marv.

DR. MEYER Just a quick comment. You
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have nmy synpathies. | thought it was difficult to
determ ne how to do the BE studies on topicals, and
now | have been reinforced, you don't even know
what slot to put themin the Orange Book if they
are bioequivalent, so you have a big job ahead of
you.

DR COONEY: If there are no further
comrents, Robert, thank you very nuch.

There have been no requests for
participation in the open public hearing at 1
o' clock, so we will proceed with the continuation
of the discussion on quality by design precisely at
1 o' cl ock when we cone back from | unch.

We will begin that by a presentation of a
summary of the plan by Ajaz, and then we wll
continue the discussion that we began earlier this
nmor ni ng.

So, enjoy lunch and we will see you back
at 1 o'clock.

[ Wher eupon, at 11:59 a.m, the proceedi ngs

were recessed, to be resuned at 1: 00 p.m]
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AFTERNOON PROCEEDI NGS
[1: 00 p. m]

DR COONEY: | would like to wel cone
everyone back from | unch.

We will proceed with the afternoon
schedule. The first topic this afternoon will be
Aj az Hussain, who will provide a sunmary
description of the plan to go forward.

Qual i ty-by-Desi gn and Pharnmaceutica
Equi val ence (Conti nued)
Sunmary of Pl an

DR HUSSAIN. | amgoing to go back to the
slides | used in the norning instead of the ones
had for this session. That was based on the
di scussion that occurred.

Just on reflection, | just want to nmake a
couple of points. Yesterday, in a sense, as part
of the tactical plan to start our journey towards
the desired state, in a sense what we have done at
this nmeeting is to take a | ook back last 10 years
or so to see how our policies have evol ved and how

they could evolve with two tools that we have

file:/ll/[Tiffanie/c/storage/0504PHAR.TXT (169 of 285) [5/16/2005 3:31:57 PM]



filex////ITiffanie/c/storage/0504PHAR.TXT

i ntroduced, the PAT gui dance and | CH (B.

Tom Layl of f rem nded me that in nmany ways,
sonme of the topics we have di scussed, we have been
di scussing for 30 years, and we keep di scussing
those topics again and again, and the difference
that we have tried, at the training session that
some of you attended, | amclearly cognizant of the
fact that we are discussing topics that we have
been di scussing for 30 years, and the quote | had
was the thing that if you tried to approach the
problemw th the same tools and the sane approach
again, we are bound to find the sanme sol utions, so
we need somet hi ng new.

VWhat is new at the issue of this problem
is the science of formul ation design, of science of
product design. The key aspect, much of that has
al ways been considered as an art, and as the
conplexity of products is increasing, that art wll
not be sufficient to really achieve the perfornance
we are trying to achieve.

So, it is a reflection back of saying al

right, 30 years of pharnaceutical sciences in
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particul ar pharnaceutics, industry, pharmacy, and
so forth, what have we | earned and what we need to
|l earn nore to do things differently.

In some sense, that is the heart of the
debate. | also sort of nmentioned to you, and this
is my original starting point in the thought
process was that you really need at FDA nore people
with that background to really make that happen. |
changed ny thoughts over the | ast several years.

What we have at FDA is scientists from
many, many different disciplines who sort of work
together. The reason | changed ny m nd was | think
| ooki ng at sone of the practices and formul ation
devel opnment, and so forth, you really need a
mul tidi sciplinary approach to chall enge sone of the
i nherent assunptions which are in the system

Therefore, | think what we have is
non- phar maceuti cs people evaluating this is an
advant age, not a di sadvantage, but then the key is
you have to put this in a scientific term nol ogy
that can becone negated across different scientific
disciplines. That is a significant challenge.

So, with that in mnd, we want to make
this a scientific process. The review assessnent

is a scientific process. Therefore, it has to be
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essentially a scientific format of fer hypothesis
test ed.

So, with that in mnd, if | |ook back at
t he SUPAC gui del i ne, what we have done there is the
guideline was a first step in noving towards this
direction, and in a sense we tried to identify in
that guideline changes that can be classified as
m nor, noderate, and mmjor changes.

How did we acconplish that? W
acconpl i shed that through expert solicitation is a
very real thing, not just where we had some
wor kshops, and where we col | ected the w sdom of
people in this area to say what are the changes
whi ch are minor, mgjor, and so forth.

Then, we took those recomendations and
actual |y chal |l enged those reconmendati ons through
experinents and studies that we did at University
of Maryland to design experinents, and so forth.

So, those are pretty much the recommendations in
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t he gui dance were very conservative. So, that was
the starting point.

Now, quality-by-design thinking forces and
chal  enges the industry to do this instead of FDA
doing this, and it says sinply that if you could
under stand your formul ati ons and your manufacturing
process to such an extent that you can start
predi cting the behavior of those things, then, you
will start getting process understanding, and that
i nformati on can all ow you to docunent and justify
what is critical, what is not critical for your
given fornul ations instead of having a bl anket peer
gui dance to say what is critical or what is not.

So, that introduces the concept of needing
to prove that hypothesis of your design space

Wth that in mnd, what woul d that
hypot hesis be in the sense there are two aspects of
the hypothesis that one could | ook at?

One is proving that you have understood
your formulation and manufacturing process to an
extent that you can predict the behavior or its

performance in terns of your shelf life, in terns
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of your bioavailability.

So, these experiments that you conduct,
you conduct them you have to conduct them anyway.

I nstead of sort of approaching themas testing for
the sake of testing, if you test those or you
conduct those experinents as a hypothesis, then,
you have a neans to docunent your understandi ng and
a neans to, in a regulatory sense, prove your

hypot hesi s through a hypot hesis testing node.

So, when you think about it that way, the
tests that you do today are no different except you
are approaching those tests differently as
hypot hesi s testing.

What that does is that creates a
flexibility for changi ng based on your
under st andi ng, based on what is critical to your
formul ati on, and so forth.

There were several challenges to that.
One of the challenges was in terms of trying to
prove your hypothesis, trying to do testing in nore
robust way, you do need to have estinates of
variability and bring variability into discussion.

So, yesterday, our discussion then focused
on was a dissolution test procedure, which is a

pivotal test procedure, which is a tool that is
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essential in product developnment. The inplications
and the concerns FDA had in how are we setting
specification, we saw a di sconnect there.

The variability in the dissolution test
met hod may itself not be |large, but the disconnect
there was sinply the suitability criteria opened a
wi der door than what our specifications are, and so
forth.

So, a stringent approach, a stringent
mechani cal calibration provides you a better handl e
on your target value or your mean val ues, and doing
assessnent of sensitivity of your fornulations in
that test system gives you an understandi ng and
gives you a handle on the variability for your
gi ven fornul ati on.

So, that gives you a better handl e on your
variability, and that hel ps you start setting up
your systemto prove a hypothesis, and your

hypot hesi s coul d be that nmy understandi ng of ny
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fornmulations is such that I know what will happen
to ny shelf life if | change this or what will
happen to the bioavailability if | change this.

So, your stability program your
bi oavail ability studies that you do essentially are
a confirmation of that. So, if we repeat that and
use that as a decision criteria, you have becone
proactive. So, that sets up the regulatory
flexibility that is needed in the concept of design
space.

Simlarly, | think bioequivalence is a
hypot hesis test. Instead of approaching it just to
docunent bi oequi val ence for the sake of docunenting
bi oequi val ence, you turn that around and say that
is my test of hypothesis, | have understood ny
formul ation, | have understood ny manufacturing
process, and | have al so understood the product
that | amduplicating or | amsort of reproducing
to be equivalent, and therefore, ny bioequival ence
test nowis the test of ny hypothesis of how well |
have understood, how well | have designed, and that

opens a door for that test beconing a hypothesis
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test, confirmng your know edge base, and so forth.

So, that conbi nation opens the door for a
scenario that Lawence tal ked about, in a sense
dealing with variability, which neasurenent system
do we use to ask the right question.

Clinical variability clearly is w der, and
the drugs are approved on the basis of clinica
trials. The variability and quality has to be
narrower by virtue of the system and that is what
Janet tal ked about in the sense variability and
quality, or bioequival ence, we consider that as a
quality test, not a clinical test, because it is
not a clinical study, it's in healthy subject, is a
confirmation that your variability is acceptable.

Wth the question that we proposed with
hi ghly variable drugs is trying to understand what
is the source of variability. W know that many
drugs are inherently variabl e because of the
phar macoki netic characteristics, nmetabolism and so
forth, that have nothing to do with the quality of
t he product.

So, if you have understood your sources of
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variability in your manufacturing process, and your
manuf act uri ng process and your formul ation
strategies is consistent with the principles of
formul ati on design that you have used previously
and have docunented | ower variability, that gives
us a handle to say that variability in this product
is not expected to come fromthe product. It is
going to be inherent fromthe drug itself.

Then, your biostudy becones a test of
hypot hesis. Now, what is the hypothesis that we
m ght want to test there? The hypothesis could be
test of neans, an anal ysis of neans rather than
anal ysi s of variance, because we have addressed the
i ssue of variance in ternms of being confortable
that the variance is comng fromthe drug
subst ance, and we have enough confidence to say the
variance for product is not expected to be
different.

So, instead of analysis of variance,
anal ysis of neans could be one option to consider
there, instead of trying to do replicate design,
tend to do | arge subject, and so forth.

These are sone of the initial thoughts
that we have, and these are clearly not proposals

at this tinme, and the intent of this discussion was

file:/lll[Tiffanie/c/storage/0504PHAR.TXT (178 of 285) [5/16/2005 3:31:57 PM]



filex////ITiffanie/c/storage/0504PHAR.TXT

to sinply initiate discussion dialogue, to have the
Phar maceutical Comm ttee get engaged in the
di scussion to see what opportunities we have.

Hi ghly variabl e drugs, topical products,
we have been debating these issues for decades, and
if we propose the sane solutions, we will be
debating those for the next couple of decades.

So, | think it is an opportunity to think
differently. Simlarly, | think sone of the
bi opharm cl assification systemin the context of
desi gn space, | think the biopharm classification
system becones a pivotal tool for your decision
criteria that drives your decision to certain
aspect based on the drug's property and what you
are trying to achieve, and the biostudies that you
do again becorme a confirmation of your hypothesis.

So, one extension of BCS clearly is in the
post -approval world, nore so than the approval of a

brand- new product, is the extension of SUPAC in
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application of design space. So, that is the point
that we tried to make

The aspect | think which is very difficult
is industry often relies on us to tell themwhat to
do, and it is very easy for themto have a check
box. FDA said this, let's do it, end of story,
because the goal is to get the products approved.

Well, that's one way of doi ng business,
but interns of | think FDA's role is to clearly
ask the right questions. As | again said at the
training session, | think the decision systemthat
we have for pharnaceutical quality is owned by the
soci eties, not owned by the regulators or by the
i ndustry. The decision is that of the society, and
all of us are sinply caretakers of that decision
system

Unl ess we ask the right question, because
of the scenario of the market failure, where the
patient or the clinician cannot tell the difference
bet ween good quality and bad quality, the system
may have inefficiencies built in, and even may not

be asking the right question. So, | think that is
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one of the things that we are trying to address.

For the last four years, when we started
the di scussion on PAT, and so forth, clearly, the
focus was on nmanufacturing, and relatively, | mean
that was not an easy task, but relatively, that was

easier to grasp for many because you al ready have a

revol ution of manufacturing that had occurred

out si de the pharmaceutical sector for the last 30

years, and we are probably 30 years behind that
revol ution.

Now, the nost difficult part of the

di scussion, the journey starts now, is tackling the
i ssue of science of design, and the reason | use

the term"science of design" is that is a Nationa

Sci ence Foundation term nol ogy, which they have

started a major funding program for focusing on

sci ence of design, because you cannot test quality

in, and the infrastructure for U S. in terms of

design is so weak, especially in the software area,

that is where the funding starts.

Sci ence of design provides you the

scientific franework to say the enpiricismthat we
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have really, when structured, can provide you the
fundamental s that you can start noving towards
hypot hesi s-based deci sions rather than just testing
after the fact.

So, | think that is the journey, and that
is the first step in trying to think about it
publicly. For the last three, four years, or three
years at | east, our focus has been di scussing only
the first three bullets to a |arge degree. It is
focusi ng on suppl ements, focusing on deviations,
focusing on testing and real -tinme rel ease, and so
forth.

Wth ICH @B, we started di scussing the
last two bullets, multiple CMC review cycles. Wy
do we get into nmultiple CMC revi ew cycl es? Because
our reviewers are searching, trying to put the
story together to see what are the issues as they
try to approve this.

Oten, who gets blaned for the delay is
the reviewers. They are just trying to find the
answers that they see to be confortable in

approving drug product. If you get into nultiple
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cycles, the reason is they don't have all the
answers toget her.

In Ofice of New Drug Chemistry, we are
trying to nove towards a quality oral sunmary as a
starting point for this analysis. Simlarly, in
OGD, we are noving towards a question-based review
that will help sort of formulate the key question

But you have to keep in mnd one aspect.
That is, FDA does not devel op or manufacture drugs.
We are here to assess whether the quality is
sufficient based on the standards that we have.

Expecting FDA to give you the answers of
how to devel op and how to i nnovate and how to sort
of make the case for science of design is expecting
too much. That is the reason why | think we wanted
to sort of get the entire pharnmaceutical community
engaged to find and seek answers together rather
than saying this is what we expect.

So, that is the fundanmental prenise on
whi ch our discussions have been focused on, and
clearly, | think industry has always argued for the

|l ast four years that it will increase the review
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cycle. It will increase the delay over approval
We don't know how we will use it.

One aspect of that argunment sinply says
either they don't know what they are doing, they
are afraid to hide that, or the concern is real
So, clearly, | think we understand that the
concerns could be real, and that is the reason why
I think we position the peer review process, but
nmoving towards a quality systemfor review
assessnent, and so forth.

But at the sane tine, | really think
havi ng the di verse disciplinary background that we
have in the reviewer is an asset, not a liability.
The challenge then is to construct the subm ssion
as a scientific subm ssion hypothesis based.

The key to that is without increasing the
burden, utilizing the existing evaluations that we
do, bioequival ence, stability, and others as part
of hypothesis testing. Suppose the hypothesis
testing is your science that says | understood
this, | expect this to happen, and here is the
proof a priori providing that information.

So, | think you have to think about that
as a basis for discussion, particularly this

nmor ni ng' s di scussi on, where we presented to you
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three exanples, and the three exanpl es essentially
try to address the paradox that we run into, is
trying to ascertain what is an acceptable
variability, and trying to resolve the issue of
whet her our test procedures, whether our questions
that we are asking are really reducing that
uncertainty to get to an acceptable variability.

Variability in the clinical, we are not
touching, but that is what really we want to be
|l ower or smaller than the clinical variability.
So, our test procedures, and so forth, quote,
unquote, | think gives us confort that they are
nmore di scrimnating, but the discrimnating aspect
of those test procedures is clearly an experience
rather than science driven.

So, how do you overcone the chall enge, |
think is the key issue. So, in terns of
formul ati on devel opnent, | really was fortunate in

terns of getting trained in pharnacokinetics, as
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wel | as fornulation and physical sciences, so that
was my benefit.

I can go across that and try to see both
sides of it, and fromny experience, | can see
easy--not easy--approaches to sort of connecting
those dots and aligning the current work that we do
into a scientific structure.

The chal | enge, the concern, a persona
concern seens that is always with ne is | think
peopl e who can connect all these dots are very few,
and unless we build a team approach to this, we
will be mssing a lot of things, and nmuch of the
chal | enge today organizationally are the turf
i ssues between different parts of the organization

We saw this very clearly with the biopharm
classification system For Jack Cook to get the
first subm ssion in, he had to connect the PK
Departnment, the Fornul ati on Departnment, and so
forth, and that was not easy, because each
departnent is set in their own ways of doing
busi ness, their own test procedures, and the

interfaces are difficult to nanage, and rmuch of the
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chal | enge today we have are dealing with the
i nterfaces.

So, the challenge is variability, what is
an acceptable variability? At the sane tine, the
ot her challenge that we have is that of what is
m ni mal expectation and what is optiona
expectation. That is the definition, and that is
the provision provided in | CH 8.

In sone ways, this table, in nmy opinion,
seenms to give us a direction for trying to tease
out what is the mnimal expectation, what is an
optional expectation. Now, if you are a conpany
with a generic or innovator, you will be nmaking a
tablet for the sake of argunent.

How rmuch informati on does FDA really need
to assess that quality was by design, and so forth?
Actual |y, depending on how sinple the dosage form
is, things could be different.

So, in the case of a conventional dosage
form what is the primary focus understanding the
materials especially the new material that you are

putting in existing nmaterials, that is the drug

file:/ll/[Tiffanie/c/storage/0504PHAR.TXT (187 of 285) [5/16/2005 3:31:57 PM]



filex////ITiffanie/c/storage/0504PHAR.TXT

substance into existing excipients, how well can
you characterize that and how well can you predict
the behavior in a set of mxtures of excipients

whi ch we have been using for about 150 years or so.

We have been manufacturing hundreds of
different formulations in the nanufacturing
process. How can we capture that know edge base
and bring that? So, if you bring that
predictability and are able to do that, that anount
of information that will be needed woul d be very
m ni mal , and not hi ng probably nore than what we
have, but presented differently, that provides a
way forward.

But then you nove towards nore conpl ex
dosage form | think where we don't have that, then
even there, a science of design concept where you
are testing hypothesis in a structured manner,
| eads you to a decision criteria.

So, in this case, for exanple, | think our
pharmaceutical quality characteristics of
phar maceuti cal equival ence, clearly, | think the

m nimal requirenents are listed in this table, sane
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active, identical anpbunts, sanme dosage form route
of adm nistration.

Sane active, | think again how well can
you characterize fromsinple to conplex, there is
an issue, identical amount, hopefully, that is not
a chal | enge

Sane dosage formrai ses many issues, and
this is the nonmenclature i ssue that we run into
because we are dealing with nonenclature that
started from Egypt--no, Egyptian based, no--our
nonencl ature, we have a lot of work to do in the
nonencl ature, because the description of our dosage
form and the performance and expectations, really
have a |l ot of challenges built into that, and that
is the source of constant |egal issues that cone
about .

That is the challenge to the pharnmacy
community, and just publishing the paper that C ndy
published, the initial reactions fromthe
reviewers, | was not surprised, but didn't see why
it was inportant, so the pharnmaceutical science
community is ignorant of sone of those issues.

It is unfortunate because these things
wap us up in legal battles, and so forth.

So, if you really look at this table, the
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acceptable variability that we have built into our
system are our materials, our nethods, and so
forth. That's the common cause variability that is
part of the system and sinply the design aspect is
how wel | you nanage that and how well you nake sure
you don't introduce special causes.

In terms of measurenment system for
bi oequi val ence, the key question is what is an
appropri ate measurenent system and how you bal ance
that with that of your sign that drives you to the
ri ght measurement systemis the key and the
goal post for that.

So, | think with that in nind, | think the
prem se that we had in putting this session
toget her was the quality-by-design approach by
phar maceuti cal devel opnment can potentially provide
an excellent neans to address a nunber of
chal | enges previously discussed and have been
previously discussing for years.

The topics of highly variable drugs, | did
not see the discussion that occurred, that focused
or was able to pinpoint a solution to that, and we
didn't expect that. That was not the purpose of
it. The purpose of the discussion was to get

started.
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If you go back to the sane old sol utions,
we will have the sanme old results. So, how can we
| everage this? |s analysis of nmeans, which the
Japanese seens to have noved forward towards, a
means to go forward?

Again, it's a point of view right now that
needs to be di scussed, debated, and so forth, and
how do we nake a case. Keep in mnd, the way I
| ook at bioequival ence, the way | | ook at stability
studi es that docunments the shelf life, is a
wonder ful , final conclusion of a devel opnent
report, which is a hypothesis test.

In the regulatory setting, you need that
| evel of clarity to nake a decision, so what the
phar maceuti cal devel opnment does is provides you a

means to conme to that clarity, at that sane tine
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provide the right test procedures to create your
hypot hesi s.

So, that was the prem se, and our hope was
to engage you to start the journey together to see
whet her we are on the right track in our thought
process, and the proposals or the discussion that
we presented, clearly, is sinply an initial thought
of how should we proceed in even thinking about
this.

Wth that in mnd, | will sort of pose the
three questions to you.

Hel p us structure our thought processes to
discuss this in a structured way, to seek sol utions
that have eluded us for the last 10 or 15 years.

DR. COONEY: Thank you, A az.

Questions and coments fromthe Conmittee?

Conmittee Di scussion and Recommendati ons

DR SI NGPURWALLA: Yes, Ajaz. There were
several things you said, and | started making
notes. | think you were trying to say that
hypot hesi s testing should be a basis for all forns

of approval and all forms of activity, is that
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correct?

DR. HUSSAIN: | think it gives the
structure--

DR, SI NGPURWALLA: No, answer yes or no.

DR. HUSSAI N  Yes.

DR SI NGPURWALLA:  No, | nean--

DR HUSSAI N:  Yes.

DR. SI NGPURWALLA: Good. A sinple

question to you. How nany statisticians do you
have in your division, in your group?

DR. HUSSAIN: W don't have any.

DR SI NGPURWALLA:  Well, the first
suggestion is go hire one, because what you are
really looking for is somebody who knows the art of
testing hypothesis, and that is what statisticians
do.

So, | would strongly suggest that if
that's the way you want to nove, you should at
| east have sone in-house experience.

DR. HUSSAIN: W have a whol e depart nent
of biostatisticians.

DR, SI NGPURWALLA: | know, but, you know,
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you ought to have your own | awyer and your own
doctor, too.

Now, you al so said industry |ooks up to
the FDA as to what to do. Well, as a |lay person,
not connected with the pharmaceutical industry in
any form ny sense is that the industry would
rat her wi sh you go away, but given that you are an
approvi ng organi zation, industry cones to you to
make sure that their chances of getting approva
succeed.

DR HUSSAIN:  True.

DR SINGPURWALLA: That is just a genera
comment, but as far as your three bullets are
concerned, | amvery synmpathetic to the
presentati on made by Lawr ence demandi ng nore
information, and | heard the cross fire fromny
col | eague, Paul Fackler, who was concerned, |
qui ckly understand. | fully support your thesis.
How can nore information hurt you?

The question is how are you going to use
that information judiciously. O herw se, you know,

you will be |l oaded with eight volunes instead of
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t he seven.

As far as your second bullet is concerned,
my suggestion is that is the whole prem se of
Bayesi an i nference, how to use data that is not
directly observable on a certain phenonenon, but is
auxiliary, to be able to nmake your tests of
hypot hesi s.

So, | can answer the second bullet by
sayi ng that pharmaceutical devel oprment information
shoul d be used and shoul d be incorporated in
what ever deci si onmaki ng procedures you use through
this particular inferential mechanism

That's all.

DR. HUSSAI N: Thank you

DR COONEY: Ken.

DR MORRIS: One point that | wanted to
bring up was that in talking to companies, to
generic conpanies, there will be acknow edgnent of
the sort of cycle of questions. Wen you talk to a
|l ot of the innovator conpanies, they all say that
they don't go through multiple CMC review cycl es.

DR. HUSSAI N:  Unh- huh.

DR MORRIS: So, in that sense, the
question that is often raised is so what do we get

for this. | know you have heard this, too. |
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guess in partly response to Nozer's observati on,
which | think is spot on, is that they--"they"
being the industry at large--wants FDA to

di sappear, in a sense, but not in reality.

But what they do rely on, | guess, is FDA
as a consultant as opposed to adopting the attitude
that you would adopt if you were witing a
scientific paper, which is here is ny thesis, if
you will, and here is nmy defense of it. Now, you
can judge whether ny defense is sufficient.

I think that is the nmentality that has to
shift, is that the industry has to say, now, | ook
I amnot |ooking for FDA to tell nme how to do this,
I amgoing to do what | think is appropriate to
make the case and defend the case scientifically,
and then, having done this in a way that nakes it
hopeful |y nore obvious to the reviewers, have them
comment on the sufficiency of the application

| don't knowif that is a comment or a
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guestion, but it's an observation in part.
DR. COONEY: Paul .
DR FACKLER: | guess | should put on the

record that we are not |ooking for FDA to

di sappear.

[ Laughter.]

DR. FACKLER: That's ny hypothesis. W
wi Il have to discuss working on that.

O course, | don't think we are looking to
FDA to help us devel op drugs. 7,000 drugs
approved, sonebody had on a slide over the past
many years. | think a | arge experience with those
7,000 products to suggest that they are generally
safe and efficacious. | amcertain there are
exceptions to that, not a lot | don't believe.

There is a handful of products for which
we know how to devel op what we consider to be
bi oequi val ent and pharnmaceutical |y equi val ent
products for which there doesn't seemto be a
mechanismto get FDA to approve them and those are
the ones that | think we are really |ooking to FDA

for guidance on, not how to devel op them mi nd you,
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how to document appropriately that they are
bi oequi val ent and pharmaceutical |y equival ent.

We have obviously, records on all the

phar maceuti cal devel opnent activities. They exi st,
soit is not as if we need to do nmore work to give

those to you, and they are available for the field

i nspectors that cone to our sites to do the

preapproval inspections, and they often go through

t hem

Real |y, the question in our mind is how
will it help you here at the Center eval uate our
applications, and how will you use those to help us

denonstrat e bi oequival ence for this small fraction

of products for which the standard anal ysis and

treat ment met hods don't work

So, highly variable drugs is one of those

cl asses. Topical products, we know how to get those

approved, we know how to devel op what are

bi oequi valent fornulations. | think the testing is

a bit onerous, and revisiting it | think is a great

i dea.

So, just some thoughts and | guess
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| eave it at that.

DR. COONEY: Marv.

DR. MEYER In sense, and in response to
Nozer, | think that, in a sense, the FDA is al nost
like the group | have to deal with, the IRB. |
think the FDA is kind of they put the blessing on
sonet hi ng, and now you have a shared marketing
responsibility, a sharing of the guilt, if there is
any to be shared.

The I RB woul d ask questions. They would
reject protocols or they would accept protocols.
You didn't like it when they were rejected, but
sooner or later, you would get it approved.

So, | think the industry probably enjoys
havi ng the partnership of FDA as |long as the
products ultimately get approved.

I mght rephrase your first bullet. How
can pharmaceutical devel opnent information hel p?
woul d be nore inclined to say what kind of
information is needed to help extend the
application, be it manufacturing, be it in vitro

perneability or oral water partition coefficient,
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or whatever, some physiol ogical, sone--just don't
restrict it to pharmaceutical devel opnent, because
I think there are sone other things we could put
into play as a neasurenment and extend that waiver
per haps.

Bul l et No. 2, how can pharnaceutica
devel opnment information be utilized? | would say
to nmake sure we have the best possible dosage form
that one could make within reason before you even
go to the clinic. So, make sure that your--one
exanpl e--nmake sure you don't have the six-vesse
di ssolution exanple. Mke sure that you understand
the solubility and the PKA, and all of those
physi cocheni cal paraneters

So, | think that kind of information, the
i dea being let's reduce the variability on the
pre-body side, so that when we got on the human,
all we have to do is worry about highly variable
human bei ngs.

No. 3, | amnot real sure how to tackle.

DR COONEY: Pat.

DR DeLUCA: | really comrend your effort
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on the quality-by-design approach. You know, this
is a systematic approach to research and product
devel opnment, and it nust be hypothesis driven. |
think you are going to get that by establishing the
decision tree, and this is going to be the plan.

I think, you know, | try to encourage ny
students when they are going to do sone research
is to map out what they are going to do and what
they expect to get, and what they expect they get,
they may get one thing they are expecting and one
thing that they are not, and what are they going to
do if they get that.

So, to spend a little bit of tinme, even if
it's a couple of days, planning, so that you have
got a pretty good idea what it is you are trying to
do.

I think by your suggesting this to the
industry, this quality by design, so you are
expecting themto kind of carry it out. So, |
think this quality-by-design approach is a two-way
street.

| understand and appreciate what Paul is
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saying, but | think it's a two-way street, and you

have got to be also available to be able to
conmuni cate to themwhat it is that you expect,
knowi ng that they are carrying it out.

But | think you can't just say, well,

know, you are doi ng the devel opnent, go ahead,

don't ask us what to do, | think they have got to

be able to ask, and you ought to be able to get

sonme response to this.

I think by carrying out the quality by
design, and the decision tree, that, first of all,
the variability in performance shoul d not be due to
the product. You have pointed that out. | think

by going through this process, you will be able to

assess the acceptable variability.

You know, you have a highly variable

product, maybe the limts can be wi dened. Probably

with a low variability product, you mght be able

to even tighten them So, those are the things.
The BCS systemis a very good tool. |

| ooked at that and | see it's a matter of

solubility here. That's all based on solubility.
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You have Il and IV that are | ow solubility drugs,
and | think in your formulation efforts, the goa
is totry to pronote availability and

bi oequi val ence.

Wth the | and Il11, the high solubility,
the goal is not to hinder availability or naybe to
prevent bio-in-equival ence.

So, | think the goal, the formulation
strategy is going to be different where those drugs
are in that classification, and I don't think you
can get away, for all but the Class I, with an in
vivo test. | don't see how you can waive that for
any of the other classes except I.

DR. COONEY: Art.

DR KIBBE: This has been a fun coupl e of
days, it always is. Perspective. To tell the
i ndustry that you do a really good scientific thing
and send it to us, and that will speed up the
process, | think mght fall on deaf ears.

The reason is that they have had
experience sending stuff to the agency that wasn't

exactly what the agency has been | ooking for, and
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it has taken iterations because part of the process
of sending that kind of data is that you have to
educate the people who are reading it to the val ue
of it.

So, when you get off of a guidance or a
docunent that fits exactly what the agency has
asked for, when you get off of that, no matter how
good the science is, you have guaranteed yourself
one nore round, because there is going to be
gquestions, and it is not that the agency is being
mean or pejorative, it's that the people who are
| ooking at it are going oh, wow, this looks really
good, and maybe it's good and naybe it is really
good, maybe it's not so good, boy, | would love to
get themin here and talk about this, let's bring
themin and let's talk about why they did that, and
let's see what sone of the background thinking is.

There is no conpany that can put down al
of that and wite a textbook for it, and expect to
do it on one time. So, you are asking the
conpanies to conme in and hel p you devel op what

woul d eventual |y be gui dances, and they are not
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really going to leap in there

I think this committee hel ps get us there

in some ways, but you are going to end up having to

write guidances for some of this stuff, and

especi ally when you say give us pharnmaceutica

devel opnment i nformati on, because dependi ng on the

conpany, you are going to get different kinds of

i nformation.

Di fferent conpani es have divided their
research and devel opnent efforts in different ways,
and they will name it differently, and one conpany
will give you a bunch of one kind of data and | eave
out alittle bit of sonething else, so you really
are going to, after we | eave, |eave you to your own
devices, you are really going to have to cone up
with sonmething that is a little bit nore concrete.

DR. HUSSAIN. If | may, it is not exactly
the way. We are planning our decision trees, and we

wi |l be devel oping the decision trees, and those

will be the questions that we, as consumer
advocates, will be asking.

The rest of the job is through the
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i ndustry, so we will provide a structure to this.

DR. KIBBE: The next part of where | was
trying to go is that sonetimes the questions that
are asked are dependent on what kinds of decisions
you are going to make. A conpany m ght have a
series of questions to ask if it wanted to design
in quality.

An academ cian mght |ook at it and
deci de, ooh, wouldn't it be nice to know the
mechani smrather than just know how to control it,
and regulation is really ained at know ng that
what ever you are controlling is going to get ne
consistent quality, and those are different kinds
of questions, and all worth asking and worth
know ng about .

I think we have another topic to come up
with, which is the research end of it, and that
kind of feeds into that. It would be really nice
to be able to have a coll aborative research effort
wi th academ a and industry and the agency on these
i ssues that is not going to necessarily be the
answer, but a place to ask really good questions.

Then, of course, the last thing | wanted
to say is it is inpossible to read people's m nds,

so you don't really know what they are thinking
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when they get to that point. You know, it's hard.

DR COONEY: Tom

DR LAYLOFF: As we were visiting earlier,
I think that there is enough know edge base in the
i ndustry and academ a for formul ati on and
manuf acturing to produce products which dissol ve
and which are uniformwi thout failure.

I think what we see in all of these,
especially No. 1 and 2, is westling with an
unknown, and how do you evol ve a wai ver around
things that are not well defined and unknown.
Certainly, highly variable drugs bel ong with drugs,
but they don't fit in the BCS, because they are not
under st ood wel | enough.

The BCS takes a rough cut at physica
properties of the substance, but not at the
transport mechani sns or the metabolic processes
that mght control sone of the properties of the
drug.

So, | think that the waiver is going to be
hard for broad-brush strokes, but naybe narrow
categories can be trivialized to a few physica
properties. The highly variable drugs are
startling, and | don't know where you go, but |

think they are the class that sort of makes you
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uncertain about the waivers and the BCS. They put
an uncertainty in there al so.

The | ast one, therapeutic equival ence of
topical products, | don't know what to do with
t hat .

DR HUSSAIN. There is an aspect, Tom
think, if | may, the dass IV drug inherently tends
to be nore variable, so there is a relationship
between variability and class, | think. Hopefully,
when Ranman's database is audited and ready, | think
you m ght see a pattern there, because | think
variability, physiologic variability--1 actually
was going to show a slide that we just finished,
our analysis of a Cass IV drug that Raman sent ne
over the weekend. You will shocked at the
variability that we see

But there is a nechanismto sort of start
identifying what is the source of variability with
the @ physiology, with its netabolism and so
forth, so you can actually start thinking about a
structure to say what characteristics nake the drug
nore vari abl e.

So, in some ways, | think the BCS
classification, and this is a proposal of Les

Benet, is to extend that. | nean he has sinply
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used that to extend and start predicting the class
of metabolism of those things.

So, | think we could consider sort of
characterizing the sources of variability and see
if we can start.

DR LAYLOFF: Have you ever tried to put
anot her columm on the box, the BCS box, like
pol ari zability of the nolecule or footprint of the
nmol ecul e, geonmetry?

DR HUSSAIN. No. Wat Lawrence actually
has done is actually went back to the structure and
predicted the bioavailability, so there is an

el ement of that. We recently published a paper on
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goi ng back and actually predicting the perneability
fromthe structure, so there is an element of that.

Prof essor Les Benet has now ext ended that
to actually a classification systemto include
met abolism So, that is a recent proposal. To
there is lots of progress in that area.

DR LAYLOFF: So, that will fit into the
possibility of going towards a wai ver business.

DR HUSSAIN. | have not studied sonme of
the | atest ones, so | just have seen the papers,
but not studied them so I can't say, but | think
there are sone positive signs there.

DR. COONEY: Ken.

DR. MORRIS: Tom nmade actually one of ny
points better than | would have probably, but to
that point, | think if you | ook at BCS-3, clearly,
fromthe data we saw, | was a little surprised that
that was the highest variability class, as we
tal ked about earlier, but if you include sone of
the work that Les has been doing, was that
editorial?

If you include some of the work that Les

file:/ll/[Tiffanie/c/storage/0504PHAR.TXT (210 of 285) [5/16/2005 3:31:57 PM]



filex////ITiffanie/c/storage/0504PHAR.TXT

has been doing, so that you coul d subdivide C ass

Il in particular into nechanistic subcategori es,

if youwill, it certainly seens |like there ought to
be something in Cass Ill, that is sone el enent or
some subcategory of Class IIl that should be ripe

for waiver.

I mean if their premise is valid, the

hypot hesis is valid, then, there ought to be a way

to do that.

The other thing with respect to what a | ot

of peopl e have tal ked about, Jerry before, and Paul

and Art to sone extent, when | was in industry,

which was adnmittedly a while ago, we used to

generate what in ny particular case we called |IDSC

initial drug substance characterization report.

As we were tal king about earlier, these

exi st already in nost places. The only question |

think, or only caveat | guess that needs to be

added to that would be that once you are to the

point of filing, in the light of what you know post

this initial drug substance characterization

report, you mght truncate what you provide only
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based on what is or isn't necessary. |It's not I|ike
you want to just provide everything.

But in many instances, and | have seen
this in consulting, these docunents al nbost exist in
pl ace already, and it is just really a question of
pulling the right things out or adding what is
relevant in. | think that is relatively conmon.

DR. HUSSAIN: Again, | do know they exist,
and that was the reason for starting this, because
I knew that was already there, but it was bringing
those into maki ng deci sions, because | think Mheb
menti oned we get volumes and vol unes and vol unes of
things that we have to sort through, which is not
val ue added.

We get suppl enents after suppl enents,
which is not value added. So, the whole idea is to
utilize that and make the deci sion, and then
wi thout having to get all of those things that we
have to sort through, and so forth. So, that is
one way of looking at it.

DR COONEY: M chael

DR KORCZYNSKI: Just a few generalized
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coments relative to communi cating to the industry.
As this unfolds and is described to industry,

think they ought to be renminded that | see the

qual i ty-by-design plan for pharnmaceutical s sonewhat
anal ogous to the Center for Radiol ogical Health and
Devi ces' devel opnmental design plan, and it is sort
of a simlar concept, and they ought to be nade
aware that indeed there is an anal ogous situation
her e.

The other thing is | think back when we
tal k about industry not knowi ng what the FDA wants,
well, there was a climate back in the 1980s
relative to sterilization technology of sterile
products, and a nunber of conpani es were concerned
when they were nmaki ng subm ssions and were
receiving sone rejections and questions, gee, what
does the FDA want.

Well, the FDA went on to draft a guideline
for sterilization technol ogy information when
submitted in NDAs, and actually went on severa
performances at different cities, about four in

all, and that was discussed openly with industry,
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and that becane very effective and really did a | ot

in terms of dispelling sone nisunderstandings.

a sinmlar approach could be undertaken here at sone

tine.

DR. COONEY: Any additional comments from

the Committee?

The request here for this topic cones,
well, as on the screen, these are our initial
t houghts, are we on the right track. As you can
see, there are three questions that have been
posed, | think sonewhat rhetorical questions in
that you are not |ooking for a vote on these

particul ar issues.

I have tried to capture what | think is

the consensus of what peopl e have been saying, and

if you will allowne to try and sunmarize this

point, and the question | want to ask the Conmittee

is does this--what | amgoing to say--does this

capture what we collectively have said.

I am | ooking for omssions in this sumrary
and | am al so | ooking for things that shouldn't be

there, so that is the input I amlooking fromthe
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Commttee, and then | will ask if we, in general,
agree that this is a consensus.

The platformhere is that there is a need
for a better understanding of the science of
formul ation design will lead to inproved product
quality with reduced variability. |In fact, this is
the foundation for quality by design

That the inplenentation of quality by
design will require additional information on the
product devel opnent process. This is what has been
generally referred to as the product devel opnent
report, and that the FDA wants to use this
i nformation, this product devel opnent report, which
is ill-defined at the moment, or |oosely defined at
the nmonent, to do three things, as you have
outlined in your earlier slides:

To extend the BCS-based waiver for
i medi ate rel ease products, to facilitate approva
of highly variable drugs, and to facilitate the
est abl i shnent of pharmaceutical equival ence of
topi cal products.

So, those are the three general goals, and
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fromthis conversation, there is a need that has
been di scussed to work with both the industry and
the reviewers, in other words, the systemneeds to
be receptive to receive and use effectively new
information, and that it is inmportant to add
clarity on what information is required, as well as
how that information will be used, for instance, to
establish a bi oequival ence, and that the genera
consensus seens to be to recommend that the FDA
continue down this path to address quality by
design and define its use to facilitate issues in
the regul atory approval of drug products.

DR HUSSAIN. A point of clarification.
DR COONEY: Pl ease.
DR HUSSAIN. One aspect also | think,
pl ease consider this, the CID Q B2 section has the
sections and everything defined. The ICH (B8
defines what information goes where, and so forth.
So, in that sense, it is already
structured, it is already part of the guideline,
and one of the aspects, the tinmng of this neeting

inrelation to ICH al so has to be consi dered here,
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because starting this Saturday/ Sunday, we are
movi ng towards putting together decision trees for
the dosage forns in QBA, so you will see the train
| eaving the station of how these decision trees
will evolve, and the goal is to get to Step 2 by
2006. So, that process is beginning next week.

Now, this neeting, one of the other
aspects is also is we focused this on the generic
side for one reason, also was we often have
hesitation as generics really do not have the |eve
of involvement there, because there are just
observers there.

So, | think is also a plea for the
generics to keep engaged with that process, because
that process is |eaving, and Europe al ready has
their decision trees for all of this, and we are
not fully happy with that. W want to make sure
the decision trees that evolve the next six, seven
months will be the science base.

DR. COONEY: | think that in the
presentation that you have made, Ajaz, the role of

decision trees at nmultiple points in this process
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was clarified, so | believe that that is clear

| would ask the Conmttee, did this

summary capture what you believe was the essence of

the conversation fromthis norning and this

af t er noon?

DR SINGPURWALLA: | think in ternms of

proper vocabulary, | think the word "hypot hesis"

was constantly used by A az.

DR COONEY: | noticed that it was used.
DR SI NGPURWALLA: | al so noticed that
was elimnated fromyour sumrary, and so | am just

trying to rem nd you whet her you want to endorse it

or not.

DR. COONEY: | did not |leave it out by

desi gn.
DR SI NGPURWALLA: It was because of

variability.

DR COONEY: It was a bit of variability.

DR, SI NGPURWALLA: | would try to give a

strengthening hand to Ajaz and Helen and all in
terns of endorsing what they want to do by

specifically including that in the vocabul ary,
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that it succinctly conveys the intention of what

they want to do.

I wouldn't say anything about the fact
they don't have any statisticians in their group

DR. COONEY: This will get witten up in
m nutes of the neeting, and | will see to it that

it is appropriately worded and we will check the

vocabul ary and the granmmar.

DR S| NGPURWALLA:  Spel i ng.

DR. COONEY: Does everyone--so, the train

is |leaving, you should be aboard the train and

rolling down the tracks, and | believe it is fair

to establish the expectation that probably at our

next meeting, we will hear sonething nore

definitive

DR. HUSSAIN. At |east on sone aspects of

t hat .

DR COONEY: Yes. It would be nice to
have all the problens solved by the next neeting.

I think this brings us to closure of this
topic. We are going to go to another topic which

deals with the research, and | woul d suggest that
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we take a five-minute stretch break and reconvene
at approximately 7 m nutes past 2:00.

[ Break. ]

DR COONEY: | realize that a five-mnute
stretch break is a very short period of time, but I
wanted to | ook around and see those who didn't get
up and stretch, and that | would go wake t hem up

DR. KIBBE: Just so that we keep
everything on point, stretch breaks are an
extrenely highly variable process. |If you say 5
percent in stretch breaks, that could nean anywhere
from10 to 40 m nutes.

DR COONEY: | said 5 nminutes, and there
has al ready been a 2-nminute variation on that, so
your point is well nade, Art. | wll take that
into account in the future.

The next topic is a very inportant one and
it revolves around the Criteria for Establishing a
Working Goup for Review and Assessment of OPS
Resear ch.

Criteria for Establishing a Working G oup for

Revi ew and Assessnent of OPS Research Prograns

DR. HUSSAIN: The topic is a request to
forma subcommittee and this advisory comrmittee to

have a peer review process for research. W
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al ready have a conmittee under CBER and we need to
mgrate that conmittee under this to have a process
in place for Ofice of Biotechnol ogy Research

Pr ogr am

But also | think we want to take this
opportunity to put in a place for a peer review for
all of our research prograns in one unbrella. Wth
that in mnd, all we seek today fromyou is an
endorsenment to forma subcommittee and define the
scope and charter as the conmttee gets forned, and
so forth.

But for you, we have just a presentation
of the background of what the current systemis,
and then Keith will cone back and ask the
questi ons.

DR COONEY: The first presentation wll

be by Kat hl een.

CBER Peer Revi ew Process for Researchers/ Revi ewers

DR. CLOQUSE: | have been asked to put
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together a sinple but concise summary of how we do
peer review for the OBP Research Program
Hopeful ly, you can follow al ong w thout nuch
conf usi on.

I have divided this up into four
di scussion topics. The first is an outline of the
Resear cher/ Revi ewer Mddel. Secondly, how
Resear cher/ Revi ewer Programis nonitored. The
process for external scientific review Then, the
pronotion and conversi on eval uati on or PCE
Conmittee through which the researcher/reviewers
are converted to permanent positions and pronoted
through the GS system

The Researcher/ Revi ewer Mddel is sonething
that has existed at CBER for a while. W do use it
in OBP. W have individuals who do both research
and review, and we al so have individuals that do
full-time review. So, before | describe the
program | would |like to enphasize the fact that
more than 75 to 80 percent of our full-tine
revi ewers have cone up through the

Researcher/ Revi ewer Program So, this is also in
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part a training programfor our reviewers.

The responsibility of a
researcher/reviewer, first of all, is to conduct
research that is relevant to the FDA mission, and
this research is generally dealing with specific
products, and that can be for nechanism of action,
for toxicity, or surrogate neasures of efficacy.

It can be related to product classes,
specific diseases, or therapeutic nodality, and it
can al so be associated with the devel opnent of
met hods and standards by which products can be
pr epar ed.

In addition to the research, the
researcher/reviewer perfornms regul atory review, and
this is at the level of investigational new drug
applications, as well as biologic license
applications, and they also are involved in
conducting inspections for specific BLAs.

They al so contribute to policy devel opnent
as they becone nore senior in the structure.

The funding of OBP research, the mpjority

of the funding is provided at the OBP | evel from
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our operating funds, and it is distributed on a per
capita basis. A portion of the allocation is held
asi de, and these additional funds are distributed
by OBP based on research prioritization.

The research prioritization is determ ned,
not just at the office level, but from gui dance at
the agency | evel and what the agency deens to be a
priority for that given year.

We al so have access to conpetitive funding
through the CDER Revi ew Sci ence and Research or RSR
pr ogr am

We have obtained conpetitive funds through
the Ofice of Whnen's Health granting program

We al so have access to conpetitive funding
through the NIH Intranural Grant Program These
are limted for the nost part for research dealing
with AIDS and, nore recently, for
counterbioterrorismefforts.

W al so have sone funds that is obtained
t hrough CRADAs and i nter-agency agreenents.

The program nonitoring is done at nmultiple

|l evels. The first tier of nmonitoring is done by the
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Lab Chief. Now, the Lab Chief generally has their
own research program and is responsible for severa
addi tional principal investigators.

The Lab Chi ef does not determi ne the
research focus, however, they do assess the
research productivity of the principa
i nvestigators and offer some guidance if they don't
appear to be productive enough, if they are spread
too thin, and so on.

But nore inportantly, the Lab Chief is
involved in the actual training of the principa
i nvestigators and any Staff Fell ows worki ng under
them on the regul atory review process, and the Lab
Chi ef evaluates the ability of the individuals to
performregul atory review.

The next tier for evaluation is the
Division Director, and the Division Director
di scusses the scientific productivity and
regulatory abilities at least twice a year, but
this is often done through the Lab Chief, because
they have the first tier of evaluation

The third level is at the Ofice Director

file:/ll/[Tiffanie/c/storage/0504PHAR.TXT (225 of 285) [5/16/2005 3:31:57 PM]



filex////ITiffanie/c/storage/0504PHAR.TXT

and Associate Director for Research level. Here,
the scientific productivity is assessed via
publications. Wat is taken into consideration is
not just the nunber of publications, but the type
of journals, the inpact factor, and al so the

rel evance to the FDA mi ssion.

Finally, we also have External Scientific
Review or site visits. The purpose of the Externa
Scientific Reviewis, first of all, to deternine
the rel evance of the research programto the FDA
m ssi on; secondly, to evaluate research
productivity; third, to assess the regulatory
contribution, and this is a portion of the Externa
Revi ew, and also to provide input regarding
resource allocations.

In general, the input is we should get
nmore resources, but there is usually not nuch the
agency can do about it.

The External Scientific Review ideally
occurs every four years. Now, the research group
that is reviewed, generally, it is all principa

investigators within a specific research lab, in
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ot her words, you have the Lab Chi ef and whi chever
principal investigator works in that particul ar
| ab.

On sone occasi ons, we have grouped site
visits based on expertise, so that the site visit
reviewers don't have to be duplicated or they can
overlap in their revi ew process.

The Site Visit Conmittee, and this is npst
i nportant and one reason that we need to bring up
the issue with this advisory committee today, the
Chair of the Site Visit Comrittee is generally a
menber of the parent advisory committee

Previously, this was the Biologica
Response Modifier Advisory Conmittee, however
since our transfer from CBER to CDER, they have
renaned the group and refocused the enphasis of the
committee menbers. That is currently known as the
Cell, Tissue, and Gene Therapy Advisory Conmittee.

So, what is happening is as individuals
with expertise in our area end their term they are
bei ng replaced by individuals with nore of a focus
on cell and gene therapies.

In addition to the Chair, there are one or
two external scientists with relevant research

experience or expertise for each principa
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i nvestigator under review. Wen possible, if there
is a menber of the Advisory Conmittee that has the
rel evant expertise, they also will be asked to
serve on the Site Visit Conmittee.

The format of the external scientific
review, first of all, the committee is assenbl ed,
they are given the revi ew package, and they revi ew
the scientific programin a formal setting.

At the conclusion of the site visit, a
summary is given to the Center and Ofice
Directors, so that they have a pretty good idea of
how the site visit went.

Several weeks later, a prelinmnary witten
report is sent to the Center for review, and then
that prelimnary report is presented by the Chair
of the Site Visit Comrittee to the Advisory
Conmittee, and the report is ratified by the
Advi sory Conmittee before it can be used by any of
the scientists.

A copy of the official report is then
provided to the Center and Office Directors, and
i ndi vidual reports are given to scientists under
revi ew.

The site visit report is used in the

following manner. Wthin two years of the site
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visit, a favorable report can be used for tenure or

conversion of the principal investigator to a

per manent position.

Wthin four years of the site visit, if

the individual is already tenured, it can be used

for pronotion to a GS-14 or 15, and these

pronotions are pernmanent. |t can also be used as

supporting documentation for internal grant

applications or external grant applications when

appl i cabl e.
Now t he Pronotion and Conversi on
Eval uation or PCE Commttee actually makes the

deci sions on the conversion and pronotion of

scientists. So, the purpose of the conmittee is

the conversion of Staff Fellows to tenured G vi

Service research and regul atory positions. They
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al so are involved in pronoting tenured G vi
Servi ce research and regul atory scientists to the
next grade level, as | nentioned before.

The conposition of the committee is as
follows. There are two tenured principa
investigators fromeach of the Research and Revi ew
Ofices, so we have our own two representatives
fromthe Ofice of Biotechnology Products. That is
mysel f and also Emily Shakter fromthe Division of
Ther apeutic Proteins.

In addition, there are nenbers fromthe
O fice of Blood Research and Review, the Ofice of
Cell, Tissue, and Gene Therapy, and the O fice of
Vacci nes at CBER. Each of those respective offices
has one full-tine ad hoc reviewer, so for any one
situation, one of those ad hoc full-tine reviewers
al so serves on the committee

There is a representative present fromthe
O fice of Personnel Managenment to make sure all the
procedures are foll owed, as needed, and as |egal,
and there is one representative fromthe CBER
Ofice of the Center Director

The gui dances that are used by the PCE
Commttee for Pronotion and Conversion, there is a

general CBER guide for the evaluation of research
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and regul atory scientists fromGS-13 to GS-15,
which is available on their website.

There is also a Research Grade Eval uation
Quide, and this is fromthe General Schedul e
Position O assification @Quide, which I think is
fromthe Ofice of Personnel Managenent.

General ly, through the use of these
gui dances, there is a scoring system and the
scoring for pronption and conversion is actually
docunented by the O fice of Personnel Mnagenent,
and that is maintained and brought back for
conpari son for each subsequent pronotion
opportunity.

There is additional information that is
requested by the PCE Conmittee. This includes a
publication sumary, as well as a presentation
summary, and these can be scientific presentations,
as well as regulatory presentations.

You have to include a summary of your
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regul atory work, as well as exanples of your
regul atory reviews. You have to have a copy of
your external scientific reviewreport, and you
al so need letters of recomendati on from experts
outside FDA that are famliar with the
i nvestigator's research

Now, the use of the site visit and the PCE
Conmittee systens has advantages and di sadvant ages,
and this is the slide | will end with.

The current advantages are that scientific
and technical positions are evaluated by scientists
who are actually familiar with the activities
performed, and the scientific comunity is expected
to have greater confidence in decisions nade by
peer scientists.

The current di sadvantages to the existing
system first of all, is the cost to OBP, OPS, and
CDER. Each site visit costs us not just for
bringing the scientists in, but also because the
adm nistrative office overseeing the site visit is
the CBER Division of Scientific Advisors and

Consultants, so we also pay for their tinme and the
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coordi nation of the site visits.

It is also difficult to coordinate site
visits across the two Centers at this point. As |
menti oned before, there is a change in expertise of
the Advisory Commttee. Menbers of the Advisory
Conmittee have been instrunmental in advising us
with regard to the scientific expertise that is
needed to review the biologic therapeutic
applications. W really would be remss if we
didn't have that input fromthe externa
scientists.

There is also a difference in the
regul atory workl oad anong the nenbers of the PCE
Conmittee, and this has to do with different
structures of the offices. One of the offices has
a structure simlar to ours, where the product
revi ewer does both research and regul atory.

Two of the other offices actually have a
structure where there is a separate division that
does the majority of the review, and the scientists
are viewed nore as consultants, so the workl oad
vari es.

There is also a difference in regulation
of BLAs versus INDs. Very often in the Ofice of

Vaccines and the Office of Cell, Tissue, and Gene
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Therapy, the majority of the applications are under
I ND, and they don't have the experience of dealing
with as many biologic |icense applications as we
do, so there is sone disconnect with evaluating the
actual armount of the work.

There are also differences--and this is ny
latter point--in the systems for performng review,
and that has to do with whether the
researcher/revi ewer has both the full product
review or CMC review responsibilities and
i nspecti ons.

DR. COONEY: Thank you

Sone questions? Tom

DR. LAYLOFF: How nmany peopl e are invol ved
in the review side of this group?

DR. CLOUSE: | think it is split about
50-50. Keith can answer that.

DR WEBBER Wthin the office, there is

about 14 full-tinme reviewers, and there is about 36
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or so who are research/revi ewers, who are supposed
to spend half their time doing review and hal f-tinme
research, but | think they spend nore tinme review.

DR. LAYLOFF: The | aboratory people, where
are they | ocated?

DR VWEBBER. They are all physically
| ocated down in Building 29A and B of N H campus.

DR LAYLOFF: And the full-time reviewers
are | ocated?

DR WEBBER  They are located in the sane
pl ace. They work together and share neetings.

DR LAYLOFF: So, there is 50 people
there. There is 36 and 14.

DR. WEBBER: Right, plus there are support
staff and technicians who work in the | aboratories
for the research program

DR. LAYLOFF: How nmany applications or
suppl enents do they revi ew per year?

DR WEBBER  Applications, we get
generally around four full field applications per
year, and that varies. Sonetinmes we have gotten up

to nine. W get about between 150 and 200
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suppl enents per year, sonewhere in that range, and
then annual reports. |NDs, we have approximtely a
little over 400 products in |IND.

DR. LAYLOFF: Thank you

DR. SELASSIE: | have a coupl e of
questions. You said the majority of the funding is
provided at the OBP level. Could you tell ne how
these funds are appropriated to each department, is
it a peer review process, do they wite proposals,
how t hose deci si ons are made?

DR. CLOUSE: No, it is divided, as
mentioned, on a per capita basis to each of the
progranms, a portion of the noney, and then there is
a portion that is held back for research
prioritization, which is awarded based on
productivity or the nature of the research and how
it fits inwith the current prioritization for FDA

DR SELASSIE: | suppose scientific nerit
cones in there somepl ace

DR. CLOUSE: The scientific nerit pretty
much cones in the site visit process and the annua

review of productivity. So, yes it does. W

file:/ll/[Tiffanie/c/storage/0504PHAR.TXT (236 of 285) [5/16/2005 3:31:57 PM]

236



filex////ITiffanie/c/storage/0504PHAR.TXT

237
haven't had an instance that | can recall where we
have had any | ack of productivity. | mean
general ly, the thought is the resources would
di mi ni sh for someone who is not productive, but we
haven't cone across that in the years that | have
been there.

DR SELASSIE: | assume that nost of the
Lab Chiefs basically supervise the |l abs, and they
don't do any research, they supervise the Pls under
t hen®
CLOUSE: No, we do research.

SELASSI E:  They do research, too?

3 3 3

CLOUSE: Yes.

DR. SELASSIE: So, how nuch of your tinme
is like spent during research and how nuch on
review activities?

DR. CLOUSE: | was asked that question at
a presentation at NIH | ast week, and ny Staff
Fel | ow said 200 percent was regulatory. | would
say nore than 90 percent of my time right nowis
spent on regulatory, and what | do researchwi se is
done at horme.

DR. SELASSIE: When you do this, the
reviews of your researchers/reviewers, and | guess

go to the various steps, to the advisory conmittee.
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At sonme point, | guess eventually, the reviewer

gets to see the individual report. At sone tinme can

they respond to issues that were raised in those

reports before they go on file as, you know, done?
DR. CLOUSE: Currently, that is a touchy

issue. |In general, what has happened in the past,

we get a draft report and if the report is not

consi stent with what happened at the summary

meeting, at the level of the Center Director, you

know, the individuals under review or their
i medi at e supervisors are not allowed to contact
the Advisory Comm ttee nmenbers

It is not considered appropriate. But
there is an issue, you know, potentially, at the

| evel of the Center or Ofice Director, they can

contact the Conmittee Chairperson, and they would

deal with it at that |evel

DR WEBBER. Generally, an effort has been

made to try to naintain, since we have a
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multi-tiered review process, to maintain a site
visit as independent as possible, so that there
isn't any--unless, as Kathleen said, if there is a
serious issue, serious problemwth the review that
comes fromthe Site Visit Committee, that they may
have been bi ased or sonething like that, we
generally try to avoid getting involved before the
report is made final.

But afterwards, certainly, if there are
i ssues or concerns or additional information, that
the Site Visit Commttee didn't have in hand at the
time, that can be added to the revi ew process.

DR SELASSIE: One other question. In
choosi ng outside reviewers, does the reviewer, the
person under consideration, do they have a choice
or do they give you a |list of outside reviewers,
and can you pick fromthen?

DR CLOUSE: Generally, the person from
the Scientific Advisers and Consultants Division
asks for a list of names. This list of nanes
cannot be anyone that you have coll aborated with or
a friend.

That list of names is provided to the
Chair, whoever has been identified as the Chair of

the Site Visit Conmittee. They are not obligated
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to choose anyone fromthose, however, once they do
choose your reviewer, they do | et you know or
contact the individual principal investigator and
ask if there is any conflict or problemw th who
has been chosen.

So, you have sone say in the process, but
you don't have the final decision

DR. SELASSIE: One last thing. You talked
about the cost to OPB of bringing in outside
reviewers. Have you ever thought of doing
vi deoconferenci ng? | know t he EPA does that.

DR CLOUSE: For site visits?

DR SELASSI E:  Yes.

DR. CLOUSE: W haven't pursued it at this
poi nt, but then again, we are in the process--

DR. WEBBER: It's sonething we can
consider, but oftentinmes it's an all day affair,
because you have a neeting in the norning with

presentations fromeach of the people under review,
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and then there is discussions within the conmttee,
and usually, it takes pretty nmuch all day.

We m ght save sone noney by bringing
people in by video as opposed to in person, but we
woul d probably |lose a great deal in terms of the
actual interaction.

DR CLOUSE: It is pretty nuch |ike you
have with the interaction of the Advisory
Conmittee. You would lose a lot if everybody
tel econferenced in consistently. It is just a
little nore fluid if you have the people there.

The one thing | did forget to enphasi ze,
and that is, for the researcher/revi ewer, when you
do get an application in, whether it's an I ND
original subm ssion or biologic |license
application, or supplenent, that's a priority, your
research stops.

So, very often when you | ook at someone's
productivity--and this is one reason why it's
difficult to assess productivity, let's say,
annual | y, your productivity can go like this

dependi ng on what your regul atory workl oad has been
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for any given year.

DR. SELASSIE: Thank you

DR COONEY: Carol

DR. GLOFF: Just a couple of quick
questions. So, there are 14 people who are
full-time reviewers, 36 who are half and hal f,
which we know it's not really 50-50. Are there
peopl e who just do research?

DR CLOUSE: Only technical staff, and if
we have funding for postdoctoral fellows, those
i ndividuals do full-tine research

In the majority of cases, if the
postdoctoral fellowis a citizen or has a green
card, and expresses an interest in doing the
regul atory, the next step for themis to becone a
staff fellow. Then, very often, lately, the
majority of our staff fell ows have gone on to
become full-tine reviewers

DR. GLOFF: Then, ny other question is--I
know we are going to have a presentation by Dr.
Collins--1 amjust curious. Setting aside the

Center for Biologics, and obviously your group now,
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but are there other review centers or sections in
the other review centers that have a process
simlar to what you just described?

DR CLOUSE: If | recall correctly, NCTR
is the other center that has a structure simlar to
ours.

DR GLOFF: | guess | don't think of them
as being a review center, but | may have that
W ong.

DR WEBBER | amnot sure if CVYMhas a
research review program | don't know about that,
but that will be sonmething to | ook into.

DR HUSSAIN: | think CDRX, CFSAN, they
have research programs. They are not, as Keith
said, reviewers, and they do have aspects of this,
but not in the formthat exists under CBER right
now.

DR. COONEY: Let's proceed on with Jerry
Collins and the next part of the presentation.

Then, we will have a chance to come back for nore
questi ons.
CDER Peer Revi ew Research

DR. COLLINS: Good afternoon. The

background docunent that | prepared focuses nore on

the review of research prograns than on revi ew of
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i ndi vi dual scientists, but when | realized that we

were going to be covering both topics, you wll

the copies that you have of ny slides, | tried to

cover both.

In nmy time at FDA, in addition to working

in CDER, | have been asked fromtime to time to
hel p other centers evaluate their research
scientists or their prograns, so, in general,

woul d say that the systens for peer review of

individuals in all centers have nore simlarities

than they have differences.

One of the nmentors, Bob Dedick, used to

say that biologists are always | ooking for

di fferences, and engi neers are al ways | ooking for

simlarities, so this nmay just reflect ny
engi neeri ng background.

Every enpl oyee at FDA has a sem annua

managenent review, so that is the baseline review

Everything else is built upon that. Wthin the
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Center for Drug Eval uati on and Resear ch,
non-| aboratory scientists, the people do full-time
review and policy work, have pronotion letters to
the 14 and 15 through things that we call expert
revi ewers or master reviewers

Those comittees are conposed of interna
FDA nmenbers and they are intended for non-nmanagers
to have a pronotion letter. Those pronotions,
unlike in our |laboratory side, are permanent, and
they are not periodically recertified.

We have a few additional personnel system
Title 42 and Title 38, that are used for non-lab
personnel and at least until recently they have not
been subject to comrittee review or
recertification.

Fi nally, Congress created the Senior
Bi omedi cal Research Service that | will be talking
about that at FDA, is inplenented to cover both
non-| aboratory and | aboratory scientists.

Wthin CDER, to go back to being a
bi ol ogi st and to highlight the differences between

the way the OBP Committee has been set up through
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the CBER system versus the CDER system we have

al ways had a requirenment of a m ni mum of 50 percent
to the voting nmenbers of our comrttees to be
scientists fromoutside our Center, not outside our
research program not outside our office, but they
have to be outside CDER

Most often, for conveni ence and for
compliance with some of the nuances of personnel
revi ew regul ati ons, we have used i ndivi dual
scientists fromNH and frequently from ot her
centers, and our staff has al so served on the
review conmttees of other centers.

Their purviewis the hiring or pronotion
of scientists to GS-14 or GS-15, and effectively,
they are three-year renewabl e pronotions, they are
not permanent. A survey of the record indicates
that very few people are not renewed, but
occasionally, it has been a | everage to use when a
person unexpectedly underperforns. W point out to
themthat at their next review, this will be noted.

The Seni or Bi onedi cal Research Service is

an agency-w de program W have an agency-wi de
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Credentials Committee suppl enented by externa
consultants, and it covers pronotions fromGS-15 to
essentially above the regular Civil Service pay
scale, and it clearly has a recertification
requirenent, so it is either four or five years
dependi ng on the center that the people cone from

That is a recertification with teeth, and
I can't discuss individual cases, but plenty of
di scussions are made, and it has provisions, for
exampl e, for a one-year renewal instead of a
four-year renewal to keep your feet to the fire if
necessary.

Sone | aboratory scientists are al so
covered by Title 42, and as | said, for the non-lab
folks, up until recently there have been no
conmittees or recertification associated with that.

Again, | think based on ny experience in
consulting for other centers, as well as ny
experience within CDER, | think there you could
nitpick sonme of the differences across the review
of individual scientists. | think generally, there

is alot nore simlarities, and it is a lot nore

file:/ll/[Tiffanie/c/storage/0504PHAR.TXT (247 of 285) [5/16/2005 3:31:57 PM]

247



filex////ITiffanie/c/storage/0504PHAR.TXT

248
ef fective, understood by all parties, and truly an
ongoi ng process.

But as | said in nmy backgrounder, the peer
revi ew of research prograns thensel ves has
consi derabl e polarity, and so as we just heard in
the di scussion after the previous speaker, CBER and
NCTR have | ab research prograns that are nmuch nore
like the academic or the NIH nodel, site visits
conduct ed by advisory comittees.

We have five other |aboratory-based
research units at the FDA: Center for Devices and
Radi ol ogi cal Health, Center for Food Safety and
Applied Nutrition, Center for Veterinary Medicine,
the field organization in CDER, and for lack of a
wel | -defined term | call that a corporate or a
management nodel, very sinilar to what a
phar maceuti cal conpany does for its research
prograns.

The primary eval uation of research
prograns is internal by the program managenent.

Wthin CDER, we have had occasi ona

epi sodic external review. They are not formally
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established, they are not regularly conduct ed.
Sonetimes they are conducted when a problemis
noted by center nmanagenent in their sem annua
review. Sonetines it's just we haven't done one
for a while, let's do it again.

I think what we are |ooking for today in
ternms of advice fromthe conmittee is whether that
is really the nost effective nodel

In terms of the ad hoc reviews that we
have had, the FDA Science Board, which is another
advi sory conmmittee |like this one, usually picks one
topic at a tine, and mght review the program for
exanpl e, in genetics or genom cs across all the
centers, rather than just a genom cs or genetics
program at CDER

The predecessor of this committee is
called the CGeneric Drug Advisory Conmittee, and it
started the tradition of at |east having sone site
visit-like character and certainly infornmation
bri efi ngs.

So, last Cctober | was here in front of

this commttee tal king about the OIR research
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programs. | did that also back in March of 2003
We have training sessions periodically. | think
those are very valuable in helping to orient you
folks and to prepare you to give advice to us, and
we do get feedback, but that is not the sane in any
stretch of the imgination as a fornally organi zed
peer revi ew process.

The ad hoc reviews from external folks of
CDER prograns usually are probl em sol ving
exercises. At one time, we had anot her advisory
committee called the Antiviral Drug Products
Advi sory Conmittee, still have it, and when we
created a | aboratory programon antiviral drug
products, we made it part of the charter of that
committee to conduct periodic reviews of that
| abor at ory.

Unfortunately, that |aboratory did not
flourish, and that | aboratory no | onger exists and
has been abol i shed. So, our review process does
have teeth, it is not just a friendly pass anong
col | eagues

W al so had, in the Center for Drug

file:/lll[Tiffanie/c/storage/0504PHAR.TXT (250 of 285) [5/16/2005 3:31:57 PM]



filex////ITiffanie/c/storage/0504PHAR.TXT

Eval uation, support of a cardiovascul ar

phar macol ogy | aboratory, and after an ad hoc
external review, that |aboratory was decided to be
no | onger funded.

So, again, reviews aren't as frequent and
regul ar, and don't capture the benefit of that, but
they do provide sort of a final chance to prove
your sel f when things are goi ng bad.

Internal reviews. | mentioned a little
bit about this at a training session earlier this
week. There is a tradition of annual presentations
to the Center Director, the Deputy Center Director
A year mght take longer than 12 nonths to call it
an annual review, but that has been a goal for a
| ong tine.

I think we have had a nunber of serious
efforts to have a Research Coordinating Comittee,
and it is always inportant when eval uati ng Center
for Drug Evaluation and Research, is that we are
not primarily about |aboratory programs. There is
at |l east as nuch, or perhaps nore, research that is
conduct ed outside the | aboratory.

Things like reviewing files to find common
class effects of drugs, things like creating

dat abases to inprove the revi ew process, thinking
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about | ooki ng at new standards for either safety or
ef ficacy.

So, all these prograns in a very |arge and
rambling center like ours is hard to keep track of,
so the Research Coordinating Commttee currently,
inits current form is chaired by the Deputy
Center Director, is an attenpt to try to pul
t oget her centerw de dat abases of research and to
hel p center managenent in a pretty tough decision
of resource allocation

Now, | made a comrent at the training
session that the good news is we have high | eve
visibility with the Deputy Center Director as our
chair. The bad news is because at that |evel, the
person is so busy, we get a |ot of cancellations.

Shortly after that, all our Blackberries
went off and another neeting was schedul ed. |
don't think there is any connection, but | am
nervous.

Wthin OPS, for exanple, one exanple of
the ki nds of non-laboratory research that is
conducted by the Informatics and Conput ati ona
Saf ety Analysis Staff, |ooking at
structure-activity relationships, and spinning off

vari ous databases in terns of different el ements of
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saf ety, carcinogenesis, reproductive genetox, and
the like.

El sewhere, the Biostatistical Bionetrics
Ofice, the Ofice of Drug Safety, Ofice of
I nf ormati on Managenent, and O fice of i nical
Phar macol ogy and Bi ophar maceuti cs have
wel | - establ i shed research prograns.

Fundi ng has come up in the question and
answer period. The prinmary sources of funding for
CDER research prograns, as with the tradition and
hi story of OBP when they were in CBER and now t hat
they are part of CDER, is primarily determ ne by
of fi ce managenent.

Managers shoul d be accountable for the way
they spend all their dollars, whether it is for

review, policy developnent, travel, or research,
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and that has been the policy in CDER as |ong as
have been here.

In addition, there is, as was nmentioned in
the OBP presentation, there is an opportunity to
get funds from outside your individual budget
t hrough the Revi ew Sci ence and Research program
but those funding areas are limted to certain
areas determ ned by CDER managenent .

There is an internal peer review by CDER
scientists. Al npbst always those funds are not
i ntended for |aboratory-based research, but they
are intended to foster primarily activities, such
as dat abase generation within review divisions. In
a sense, they are equivalent of a |aboratory.

Wthin the agency, we have a nunber
of fices, the Ofice of Health Sci ence Coordi nation
chaired by the Deputy Commi ssioner for Science, and
the O fice of Wonmen's Heal th, have had a certain
anount of noney set aside every year over the |ast
10 years, and conpetition agencyw de for these
funds is conducted. The priorities, again, the

categories that they are willing to fund are set in
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advance, so that is the managenent of the funding
of fice.

Proposal s are peer reviewed both for
quality and for relevance to the priorities that
have been set by the funding office. The peer
review is conducted only by internal FDA staff, but
both Iab and non-1lab proposal s are accept ed.

Wthin our Laboratory Research Program we
do have CRADAs, cooperative research and
devel opnment agreenents, which is a source of
out si de noney. W al so have had occasi ona
i nteragency agreenents with other federal agencies,
primarily N H

As you can imagi ne, those sources of funds
come with strings attached to them By |aw, they
can only be spent on the purpose defined in the
CRADA or in the interagency agreenent, so there is
a conprom se between what m ght be your primary
m ssion and the mission of your partner in those
agreenent s.

I would say, in sunmary, that | grew up

scientifically, nostly within the NIH system so
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amused to a systemof peer review, site visits. |
see a lot of strength in that.

| amalso a very strong proponent as a
part-tine nanager, part-time scientist, of holding
managenment accountable. | don't think it is
necessarily bad to nmake it a part of the review of
management on how well or how poorly they fund
research and how well or how poorly they eval uate
it.

I amvery strongly convinced of the nature
of applied research, rel evant research. | probably
have a reputation for pushing that angle too hard.
Whenever | do, | try to renmenber nmy own interview
when | was joining FDA, and | had a chance to
interview with Comm ssioner Frank Young.

He took ne in his office and he said,
well, Jerry, | see you conme froman applied
background and | amglad to see that because that
is what you should be doing in CDER So, | thought,
great, | can really depend on the Conm ssioner to
support this, whenever anybody is off doing blue

sky stuff, | will just tell themwhat the
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Commi ssi oner told mne.

But he didn't finish his sentence there.
He | ooked out his wi ndow and he said, "You see that
sky. | think your job description ought to include
an el enent that says you spend 20 percent of your
time | ooking out the wi ndow or at |east doing blue
sky research."

So, | think applied research, directed
regul atory relevance, is clearly doable, alittle
bit of flexibility in ternms of pursuing sonething
that may not quite be there froma regul atory
rel evance, but has at |east sone hope in the
future, not 80 percent, but | will take
Conmi ssi oner's Young's 20 percent.

I was asked by sone of the other nenbers
of the Ofice of Testing and Research to nention
that we do occasionally very short-term projects, a
little bit nore of a testing flavor than of
research. They are given by Ofice of New Drug
Chemistry of Ofice of Generic Drugs, or another
Ofice of Pediatrics, one of the other offices
wi t hi n CDER

They have a very short turnaround time,
and in a sense they are peer revi ewed, because the

offices are either pleased with our work product or
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they are not, and if they are not, they don't cone
to see us again.

That really is nmy view of how the CDER
research operation has worked up until the tine
that the merger occurred and OBP joi ned us.

Commi ttee Di scussion and Recomrmendati ons

DR COONEY: Thank you, Jerry.

Are there some questions fromthe
Conmittee? Cynthia.

DR. SELASSIE: Just one question. You
mentioned that the funds for research are usually
used for database generation at CDER?

DR. COLLINS: That is in the particular
category of review science and research, so the
primary applicants, in fact, the principa
i nvestigator for all those things has to be a
primary reviewer. Oher people can be
co-investigators. So, by its nature, the funds

that are available there tend to be used for
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creating databases.

At the training session earlier this week,
| tal ked about the project that we were
co-investigators on, |ooking at a revi ew of
neur ophar macol ogy NDAs over the |last 10 years.

That was an exanple of a project that was funded by
the Revi ew Sci ence and Research program

VWhat does it do? In theory, it gives a
little bit of release tine to the reviewers. |In
practice, they probably just do it on top of their
regular job. It gives us sone travel noney. The
poster that canme out of that neeting, it was
presented at a neeting in Florida. The travel
funds cane out of the RSR budget. Publication
expenses cone out of that budget.

DR SELASSIE: But could the Informatics
peopl e help you all with that?

DR COLLINS: The Informatics people are
sort of built into the process. |[|f you are going
to nake a dat abase generally available at FDA, you
have to start by talking to the people who run

either the OMor the AT, the Informtion
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Managenent | nformati on Technol ogy. All databases
have to fit the new corporate nodel, so that is
t here.

If in that process, they find out there is
some of f-the-shelf software that is available for
it, that's great. Qur Neuropharm project has used
M crosoft Access, it wasn't one of these
mega- dat abases. The hard part was extracting the
data from paper docunments that had cone in over the
last 10 to 25 years and putting themin electronic
format.

M5. WNKLE: Let ne make it clear, too,
these aren't large suns of nobney. They nmay be
$150, 000 that are put aside, or may be up to 250
dependi ng on what the budget allows each year, and
the anounts allotted are usually like in small
amounts, 5- or $10,000 just to keep a project
going. It is not enough to do any real bench
research on.

DR. LAYLOFF: How nany people are we
tal ki ng about, Jerry?

DR. COLLINS: The Ofice of Testing and
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Research has about 70 | aboratory-based persons.
That includes a handful of support staff. W don't
actually have a classification systemthat pernits
us to tease out the technical support staff from
the principal investigators.

So, when we were tal king about the nunbers
for OBP being 36 review based scientists, we
actually have, in all, 65 review based scientists
or sonething like that, but many of them would be
classified as technical support under a different
classification system So, we just lunp all our
fol ks together.

DR LAYLOFF: You don't have a review
function correspondi ng?

DR COLLINS: There are no line reviews
assigned. There are probably 10 of our staff who
spend nore than 25 percent of their tine doing
review and policy work. | chair several commttees
that are related to the witing of guidance
docunents, the FDA-wide Imaging Initiative, which
is primarily a non-lab operation

Up until this year when these other duties
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took me away, | did a tertiary review of every
singl e new nol ecular entity that was submitted to
the Center for Drug Eval uation and Research, an
average of about 30 a year.

O her scientists, |ike John Strong, work
in the Drug Metabolism Drug Interaction area,
pi cked up the slack as | have noved into other
areas. On the Chemistry side, we have fol ks who
are consultants to that process, but we don't have
signature authority on the review of any product
fromwithin--

DR LAYLOFF: There is no growth concept
| i ke people going fromresearch and nmoving into
doi ng some review, and then becom ng reviewers ful
time?

DR COLLINS: Well, Tom we call that a
"stealing away" phenormenon, not growth. Let's be
clear that Ajaz Hussain was the Director of our
Di vi sion of Product Quality, and Mheb Nasr was the
Director of our Division of Pharmaceutica
Anal ysis, and on and on, like that, so it is a

measure of quality and desirability, but you have
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to debate the idea that it's growh.

[ Laught er.]

DR COLLINS: Just kidding.

DR. COONEY: | think it is probably
appropriate as the next step, Keith, if you would
pose the question that you would |like to Commttee
to address.

DR. WEBBER: | think what we are | ooking
for here is not really a lot of discussion about
setting a peer review programor a site visit
program or the pluses or m nuses of the various
aspects of it, but really just to cone to the
Conmittee to | ook for an agreenent to support the
creation of a subcommittee that will help us to
develop the criteria and the processes within OPS
to evaluate the research prograns, the diverse
research prograns that we have within the office
now.

Certainly, you can ask questions in that
regard, | think hopefully, we can cone to an
agreenent that you would be interested in that,
because we are interested in that.

DR. COONEY: | would like to open up this
question for discussion. Qur charge this afternoon

is not to solve this problem but rather to ask if
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we concur in nmaking a recomendati on towards the
establishnent of this comittee.

Tonf?

DR. LAYLOFF: So, you would basically
create a subconmttee, which would cone back and
report to ACPS on the activities?

DR. VEBBER: That woul d probably be one
avenue or one aspect of devel oping a subcomittee,
and nost subcomm ttees do come back to report to
the Conmittee, so | would inmagi ne that woul d be how
it would work.

DR LAYLOFF: So, the ACPS then would be
provi di ng gui dance to the subcomrmittee on how to
proceed with this?

M5. WNKLE: Let nme point out, too, if you
determine to create a subconmittee, you would have
to have two menbers of the Advisory Committee that
woul d serve on this subcommittee, so not only would

you expect for the subconmrittee to cone back and
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report to the Cormittee, the Comrmittee would al so

have input into the subcommittee through those two

nenbers.

DR. COONEY: Marv.

DR. MEYER Well, | don't have any
fundanental objection to that approach. | just

wonder why it is necessary. You have severa
model s out there in different groups in FDA
al r eady.

It woul d seemlike you could use sone of
their expertise, as well as some of your own
peopl e, to develop your own criteria for pronotion
and for funding and research, and not have fol ks
like us sitting around the table and rmuck it all up
for you.

DR WEBBER | don't know that we are
necessarily looking for that rmuch in terns of
mucking with the process.

[ Laught er.]

DR. WEBBER: But | think that right now we
have a systemwithin OBP's site review system

which | think clearly needs to be replaced, and we
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have a systemwhich is nowwith OTR in the same
office, and I think if we can | ook at both aspects
of both research prograns, and try to cone up with
sonet hing that works for both, it doesn't
necessarily have to be the same, but has to be
sonething that will be consistent within the Ofice
of Pharmaceutical Science, and provide us with sone
ext ernal gui dance on the research prograns that we
have, sonething that we have al ways gotten from-or
at least with OBP, we have gotten that fromthe
CBER system but we need to nove forward.

DR COONEY: | would like to thank Marvin
for introducing technical term nology into the
m nut es.

Art.

DR KIBBE: | think it's a wonderful idea
that you have a review of research activities
within the agency, and if you need our help, then,
we should stand ready to do that. So, you lay it
out and we will populate the committee for you

DR DeLUCA: | agree. | think you have

certainly given this some thought, and you think it
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is inportant. | certainly think you do need sone
external input into this, into the research that is
bei ng perforned and the caliber of it.

You do, | guess, derive sone funding from
NlH, too, right, for this?

DR VWEBBER: Funding from NIH to establish
a peer review? No.

DR DeLUCA: No, no, for the research.

DR WEBBER. For the research, no, we get
money fromNH for the research. W get noney from
operating funds, we get noney, as you saw, from
ot her sources.

DR. DeLUCA: Maybe we ought to tap that
sour ce.

DR CLOUSE: There is noney from N H, but
only through Intramural NIH grants, so the noney we
can apply for is limted. | nmean we have a number
of investigators who have been funded through the
Intranural AIDS prograns, and received Al DS grants.

We have received nmoney for equi pnent
through that program and this year NIAI D has al so

started an Intramural Grant program for
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counterbioterrorismresearch, and we have people
who have applied for that.

So, we have been successful. That is
conpetitive with the other NIH institutes, and we
have received funding.

DR COONEY: | think the fact that there
are different nodels to | ook at, both nopdels that
exi st within the system now as a consequence of the
merger, as well as alternative nodels and practices
from ot her organizations, it would very interesting
and useful to | ook at.

Per haps--not perhaps--1 amsure there are
best practices fromalternative nodels, and | would
hope that this working group would be able to reach
outside and | ook at a nunber of alternatives and
conme up with reconmendati ons towards a systemt hat
is nost appropriate for the diverse activities that
are present here.

DR WEBBER | agree with that completely.
I don't think we need to reinvent the whee
entirely, but to | ook at what other systens are in
pl ace, and take the best practices fromthose.

DR. COONEY: | personally see this as an
important activity for a working group

If there are no further questions fromthe
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Commttee, what | would like to do is to pose this
as a reconmendation. | think it is appropriate for
us to vote onit, which | will go around the table
and ask for votes in just a nonent.

The alternative votings are yes, no, or
abstention. Wat we are voting, this would be a
recomrendation by this conmittee to the FDA to form
a working group of the ACPS to address the criteria
and processes for evaluating the OPS research
prograns.

We are now empowering the creating of a
conmittee, but we are recommendi ng that they go
forward with the formation of a subcommittee.

Mar v?

DR. MEYER A point of clarification. You
mean a subcommittee under ACPS with two nenbers
fromthis group, not nembers of this group.

DR COONEY: Yes, that is what | neant.
Thank you.

Since we began with Art yesterday on the
previous vote, we will begin with Tomtoday, and |
would Iike to go around and have a yes, no, or
abst enti on.

Tom

DR. LAYLCFF: Yes.
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DR COONEY: Cynthia?
DR. SELASSIE: Yes.
DR. SWADENER:  Yes.
DR COONEY: M ke.
DR. KORCZYNSKI :  Yes.
DR. COONEY: | think I heard yes from
bot h.
Morris?
MORRI S Yes.
DR COONEY: Pat?
DR, DeLUCA: Yes.
DR. COONEY: Carol ?
DR GLOFF:  Yes.
DR. SI NGPURWALLA:  Yes.
DR. KIBBE: Yes.
DR MEYER  Yes.
DR. COONEY: And yes for nyself. W have

a unani nmous 11 yes's, zero no's, zero abstentions,

and 11 yes's total to 11 votes.

Thank you very much, Keith. This brings

this topic to a close.

I would just Iike make two further
comrents before | believe we close for this
session. One, | appreciate very nuch the very

thoughtful contributions that each of the
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presenters have made in a very nice style. | like
the data-driven presentations, and the fact that
they were very conci se.

I would like to thank the Conmittee
menbers for their very, very thoughtful comrents on
all of the topics that allowed us to nove | think
reasonably efficiently through what was a very ful
and very important agenda.

This is an inportant committee to OPS as
it helps themas they go forward and craft an
aggr essi ve agenda bei ng proactive and changi ng some
of the paradigns with which they work.

I would certainly like to ask the
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question, if anyone on the comittee has thoughts
on things that we should be tal king about, should
be addressing that we haven't tal ked about before,
this is an open-ended question. W can deal with

t houghts that you m ght have now, but it is neant
to be a pernanent question on the table, that as we
have things that we think should be addressed by
this coomittee, | would hope that people would be
very forthright in bringing themup, so that we can
cone back to themin an ongoi ng manner.

Does anyone have any thoughts at the
present tine?

Nozer .

DR. SI NGPURWALLA: Not on the question you
asked, nanely, but | would |ike to nake sone
coments about the format of the nmeeting. | would
like to suggest that the nunber of presentations be
cut down and the length of each presentation be cut
down, and there be nmore tinme for discussion
i nst ead.

This puts not only | ess burden on the

committee, but it also puts | ess burden on the
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staff and yourselves. | know you work very, very
hard, and | know this is a stressful thing for you
to do, and it is not as stressful for us, but I
think cutting these down woul d be of sonme value to
us.

DR. COONEY: Any other coments or
thoughts fromthe Committee?

If there are no objections, | wll call
the neeting to a close and thank you all very
much--oh, | amsorry. Ajaz, Helen, please

Concl usi on and Summary Remar ks

DR HUSSAIN. Let ne quickly summarize
Just wanted to sort of encapsul ate sone highlights
that were, in ny opinion, | think the key
directives and recomendati ons we heard fromthe
Advi sory Conmittee.

First, | think I would like to acknow edge
and t hank our coll eagues from Heal th Canada who
have attended this session and have shared with us
their perspective as the meeting went al ong, and
al so shared their experience on the same issues.

think we share quite a bit in comon and we are
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col | aborating on nany fronts.

The neeting started with a di scussion on
believe an inportant topic where the tactical plan
that we proposed in some ways is a paradigmshift,
and that is the reason we proposed a tactical plan
i nstead of proposing putting forward a proposal to
you, because this will allow the community to go
back and debate and vigorously engage in this
topic, so that when we conme back with a proposal,
we hope the entire community will connect to that.

The acconplishnents there were, in a
sense, nothing new froma quality sense from
outside the pharma sector, but | think we
i ntroduced some of the tools and nethodol ogi es that
have been utilized and approaches that have been
utilized successfully in other industries to
attenpt to nove towards a nore probabilistic
approach to setting specifications that allow us to
be risk based and sci ence based, and bring a high
| evel of ability to nanage variability in
measur enent systens in the case of dissolution, but

more so | think start to focus on the product of
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interest and see how we can take that information
and nove towards a controlled philosophy that
all ows us to gauge the capability of a process and
al so the state of control

| believe that will be extrenely inportant
for our CMC reviewers and GVP inspection staff to
really connect, because establishnent of state of
control and ability to have confidence in that is
the part of continuous inprovenent, and that is one
way of reducing the need for supplenents, and so
forth.

So, that becomes a basis for noving
forward, but at the same time, dissolution is just
one of the physical performance attributes of
interest. This becomes a nodel for all other
specifications especially with respect to physica
attributes.

The chal |l enges are even greater on the
other fronts including particle size, and so forth.
So, | think the strong endorsenent of the Conmittee
really sends a strong signal and provides the

support that we needed to really push ahead with
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this, and the timng of this could not have been
better, because we start engaging with our European
and Japanese col | eagues on putting decision trees
starting next week, and we needed this |everage to
make the case of where we want to go and hopefully,
bring themalong with us, because all of us are in
the same boat right now

So, | think I really thank the Commrittee
for the discussion, as well as the strong support
they have given us on this front, and | hope the
pharmaceutical community will really engage and
debate this extensively, so that when we have a
proposal to this commttee next time, we actually
can build consensus and nove forward. O herw se,
this could be a | ong debate.

The topics for Day 2, today, clearly, |
think show the chall enge that we have with respect
to nove towards a tactical plan for the type of
questions, the conplexity of the questions that you
saw, but in many ways, what we have done is
addressed or attenpted to frame a question on

chal | enges that we have faced for the last 10, 15
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years.

I am hopeful that bringing a
know edge- based approach to tackling that problem
mght find a solution. It is not going to be easy,
and clearly, | think we tried to push the agenda in
terns of seeking to tackle a problemlike topica
t herapeuti ¢ equival ence, which will be one of the
nmost significant chall enges.

The challenge will not only be technical,
but al so educational, because we will have to
comruni cate that to the clinicians, the
dermat ol ogi sts, and the pharmaceutical community in
gener al

So, the challenges are not just technical,
but al so educational and consensus buil ding across
di sciplines to the stakehol ders.

Wth regard to | think highly variable
drugs and the Japanese in many ways have al ready
made that call. They are noving. They have
al ready applied what we were seeking to apply.

A re-exam nation of their decision

criteria and putting nore rigor to our approach
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m ght find a way, not only to seek harnonization
internationally, but also the chall enge has al ways
been that generics are not part of the
I nternational Conference of Harnonization, but
those do things do inpact the general decision
trees that we cone up with I CH

So, again, the reason for bringing topics
more focused on generic drug approval was also to
get the generic industry as part and parcel of the
| CH process as nuch as we could in this discussion

The key aspect | think I was hopi ng and
did get the general consensus on is to focus on a
scientific hypothesis driven process, and that is
i mportant because in a regul atory decision
criteria, you need the confort, as well as the
rigor of a hypothesis testing concept to nake
cl ear-cut deci sions.

In many ways, the bi oequival ence, although
t he goal posts we can argue are arbitrary, and so
forth, but it does give you a sense of decision
which is less arbitrary than it could have been,
and we have been through that transition.

So, in many ways, if you recast the
current requirenments that we have on the regulatory

side, like stability testing, bioequival ence, and
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all of those requirenments in the formof a
hypot hesi s, and your prior know edge | eading to
that hypothesis testing, that provides a way
f orwar d.

I think we will try to construct our
decision trees with that in mnd, so as not to add
nmore burden, but also be relevant in the questions
we ask, and not direct the devel opnent program

So, | think that hopefully, will provide a
common ground to lay out the decision trees.

Qur research programs, | think are
critical and thank you for endorsing our request to
have a subconmittee. | am hoping that the working
group or the subcommittee that we formw Il find
the best practices to lay and create a foundation
for our peer review

At some point, | think we are initiating
peer review on our review side, and Mdheb has

al ready noved forward in instituting that, that
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each review of CMC will--not all--but | think

sel ected reviews will be peer reviewed by their

peers, and at sone point |I think he will cone back

and share with you his thoughts.

Peer review for review is not new. In

fact, Jerry Collins, when | joined the agency years

ago, we had established a peer review for the
bi opharm and that bi opharm day now has really
becone a nice nodel, so | thank Jerry for
initiating some of that thought process, and |
think they are just trying to find the best
practi ces.

Wth that, | will stop and thank the

Commttee for the valuable informati on and feedback

that you have provided.

M5. WNKLE: It |ooks like every tinme we
meet, | amrecogni zing the same two nenbers of the

Advi sory Conmittee, but | do have beautiful plaques

today for Art and Marv for their services as

menbers of this Advisory Committee.

Qovi ously, we have enjoyed having them so

much that we haven't |let them go away, that we
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continue to bring them back, because | think they
contribute a whole lot to the conversations and the
di scussi ons we have had.

Anyway, | have sone really pretty plaques
for you this time, so | appreciate it. The |ast
were just certificates, but these are plaques for
advi sors and consul tants.

I just have a fewthings | want to say.
have enjoyed |listening to the conversations and
di scussi ons over the last two days. Both of these
topics are topics that | have wanted to di scuss for
a long period of tine.

For several years now, Ajaz and | have
bot h been di scussing sone of the issues over
di ssolution, many of the issues over pharnmaceutica
equi val ence in general, so | was really happy when
we decided to bring these to the Advisory Committee
this time, and to begin to open up our thinking in
t hese areas.

As Ajaz said earlier when he was talking,
we have actually been | earning howto do things for

the last 30 years, and now it is time to apply sone
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of things we have | earned, to changi ng sonme of the
way we do things.

I think today's and yesterday's
conversations were our good step forward in doing
that. | started off by tal king about the journey
that we were on here and changi ng the paradigm |
think that we took sone really significant steps.
They may have seened snall to sone people, but they
are very significant to us, | think, in OPS as we

nmove forward al ong that pathway.

So, | want to thank you all for your
input. One of the things, too, | wanted to nention
that up-front, in nmy opening, | nmentioned the fact

that | thought that, in ny nmind, one of the
initiatives that we have now been working on, the
Gws for the 21st Century, the Critical Path
Initiative, and the PAT are all leading to a shared
responsibility for product quality.

I think through the shared responsibility,
we need to do nore partnering. W need to partner
with industry, but we also need to partner wth

academia, and | think with working through this
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conmittee, it is a really good opportunity to
partner and get input from many people who know
things that are going to be beneficial to us as we
do nmove al ong our pathway.

So, with that, | want to thank Ajaz. Ajaz
spent a lot of time putting this together along
with everyone el se that gave presentations. | know
Nozer felt many of themwere long, but | think
there were a | ot of good points nade in these
presentations this time, and | think they were very
worthwhil e in hel ping us get a better understanding
of sonme of the issues that we had to tackle.

Al so, | want to thank Bob King, who herds
us all through this. It is just |like herding cats,
believe nme, and he really deserves a | ot of thanks
for that.

| appreciate, too, your input on the
subcommittee. | think this is very going to be very
val uable to OPS to take a | ook at the two research
progranms and see how we can better coordi nate and
set priorities, et cetera, so | appreciate that.

Wth that, | will close and turn it back
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over to Charlie.

DR. COONEY: Thank you. M apol ogi es.

Art?

DR KIBBE: Listening to the sunmary made
me think of one thing that | had witten down and
forgot to say. | think it would be well if the
agency coul d assure the industry that when they
provi de drug product devel opnent information, that
the reviewer who reviews it will have a working
know edge of drug product devel opnent and sone
hands-on experience with the equi pnrent and the
materials that are being used to do drug product
devel opnment, so that the reviewis worthwhile on
bot h ends of the thing.

Second, thanks for the plaque. It has
really been fun irritating Ajaz all these years,
and | continue to look forward to having an
opportunity to continue to do that.

DR COONEY: Thank you all very nuch and
think I can now cl ose the neeting w thout creating
yet another faux pas. Thank you

[ Wher eupon, at 3:30 p.m, the neeting was
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concl uded. ]
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