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PROCEEDI NGS
Call to Order

DR KIBBE: Ladies and gentlenen, | would
like to call the neeting to order. The first item
of business is the reading of the Conflict of
Interest Statenent.

Conflict of Interest Statemnent

M5. SCHAREN: Good morning. The foll ow ng
announcenent addresses the issue of conflict of
interest with respect to this neeting and is made a
part of the record to preclude even the appearance
of such.

Based on the agenda, it has been
determned that the topics of today's neeting are
i ssues of broad applicability and there are no
products being approved. Unlike issues before a
committee in which a particular product is
di scussed, issues of broader applicability involve
many industrial sponsors and academic institutions.

Al'l Special CGovernnent Enpl oyees have been
screened for their financial interests as they may

apply to the general topics at hand. To determ ne
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if any conflict of interest existed, the Agency has
reviewed the agenda and all rel evant financial
interests reported by the neeting participants.

The Food and Drug Administration has
granted general matters waivers to the Speci al
Gover nment Enpl oyees participating in this neeting
who require a waiver under Title 18, United States
Code, Section 208.

A copy of the waiver statenents may be
obtai ned by submitting a witten request to the
Agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Buil di ng.

Because general topics inmpact so nany
entities, it is not practical to recite all
potential conflicts of interest as they apply to
each menmber, consultant, and guest speaker.

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

Wth respect to FDA's invited industry

representative, we would |like to disclose that Dr.
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Paul Fackler and M. Gerald Mgliaccio are
participating in this meeting as non-voting

i ndustry representatives acting on behal f of

regul ated industry. Dr. Fackler's and M.
Mgliaccio' s role on this comrmittee is to represent
industry interests in general, and not any other
particul ar conpany.

Dr. Fackler is enployed by Teva
Phar maceuticals U S.A, and M. Mgliaccio is
enpl oyed by Pfizer, Inc.

In the event that the discussions involve
any other products or firns 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 nmay wi sh to coment
upon.

Thank you.

DR KIBBE: Thank you.
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Yest erday, we concluded with a suggestion
that we m ght want to continue our discussion about
the questions that the Agency has raised, and
think Dr. Meyer has asked Dr. Hussain to come up
with a straw man, and we have it ready, so | think
we should go there first and then go back to the
schedul ed agenda.

A az.

Conmi ttee Discussion (Continued)

DR HUSSAIN. Good norning. | think the
di scussions towards the end of yesterday started
honi ng down on sone of the key chall enges we face
in the designing of a Critical Path Initiative in
OPS.

I think, reflecting back on the discussion
yesterday, clearly, | think we have a w de range of
research capabilities and prograns already in
pl ace, and the challenge would be to sort of direct
these in a very focused way to help the Critica
Path Initiative, keeping in mnd that all of our
research will not be focused on critical path,

there are other aspects that we have to focus on
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I will sort of reflect back on the PAT
Initiative and how that sort of evolved. Cearly,
if you recall, the PAT Initiative led to the GW,

and there is a whole sequence of initiatives that

have occurred. The PAT Initiative was a nodel and

we can learn sonme things fromthat as a nodel also

I will sort of summarize ny thoughts here

with a hypothesis statement that Jerry proposed
yesterday, that Critical Path Initiative wll
i mprove the efficiency and effectiveness of drug
devel opment process. That is the hypothesis that
sort of really we are engaged in trying to fulfill
or trying to confirm

The chal | enge woul d be then how do we
nmeasure efficiency and effectiveness of drug
devel opnment. That is one of the keys, how do you
measur e drug devel opnent in ternms of the failure
rate, or the tine it takes, or the cost of drug

devel opment .

All of these are relevant netrics, but for

the purposes of a hypothesis, what and how shoul d

we approach and define that, because unless you can
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measur e sonet hing, you cannot inprove it. So,
measur enent and metrics would be a key factor of
t hat .

The second aspect then would be what are
the root causes of low efficiency and effectiveness
in all the three dinmensions. A nunber of factors
were put up looking at 1999 or 1991 or 2000, and so
forth.

They were indicators of what may be
happeni ng, but you have to keep in nmind that is
partial information, information available to FDA
and available in public is just limted because the
conpani es have far nore information about the root
causes, and so forth. So, you have to sort of
factor that into our decisionnaking.

The next question is who is in the best
position to address these root cause factors that
we identify, what is the role of FDA, what should
FDA do and what shoul d sone industry, academ a, and
ot her agenci es should be doing is the key there.

I think based on information and based on

experience at FDA, clearly, we are in a good

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (10 of 356) [11/3/2004 10:59:19 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

position to identify many of the problens, not al
of the problens, but many of the problens, and FDA
has the responsibility to comuni cate these
findings in some way or form

If you |l ook at John Simons' presentation,
he laid out, as a part of the critical path,
strategi c neeting points during the drug
devel opment process. That is one aspect,
conmuni cati on bet ween sponsors of applications and
our review scientists, if that is tinmely and in a
coordi nated manner, that is one effective means of
t hat .

So, comuni cation through nmeetings for
specific drug applications, broader conmunications
wi th wor kshops, and then eventual |y gui dance
docunents outlining FDA's current thinking on a
gi ven topic are the conmuni cation mechani sms t hat
we have.

For that, clearly, | think you have to
t hi nk about resources and how do you facilitate
that process. |If you want to sort of nobve towards

nmore neetings and nore interactions between
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revi ewers and sponsors, then, you have to build the
time for that, and so forth. That has to be
consi dered, too.

Wor kshops and gui dances al so take a
significant anmount of effort, and so forth, so as
we inprove our conmunication channels, where will
we find the resources and tine to do that, | think
that is al so a managenent aspect that has to be
di scussed.

FDA' s know edge base, | think was clearly
an asset in the sense we have a |l ot of information.
If we are able to create a know edge base that can
be useful, not only for identifying problens that
we see, but also for inproving of a predictive
ability in all three dinensions, safety, efficacy,
and industrializations, what are the practices that
|l ead to success, what are the practices that may
not be as efficient, and so forth.

So, this know edge base woul d be usefu
for that purpose, but again | will remind in the
sense we have to be cautious, there are limtations

of that know edge, because we don't always have al
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the information, so you have to factor that in.

But based on our know edge base and based
on comuni cation, and so forth, | think the
| aboratory and the research functions clearly have
to focus on inproving methodol ogies. There are
many aspects of |aboratory work that only FDAis in
a good position to do, and others either don't have
the interest or don't have the focus to sort of
address sone of the chall enges.

For exanple, in the case of regulatory
deci si onmaki ng, risk-based deci si onnaki ng, the
deci sion process itself often needs support of
science, and so forth, so that is where the
research really could focus on.

Al so for devel opnent and validation of new
met hodol ogi es, standards devel opnent, met hodol ogy,
val idation, say, from biomarker to any new
technol ogy, unless FDA has a role in achieving
that, it may not be fully appreciated within the
Agency, and sonme of the Agency concerns woul d not
be addressed if it is done totally outside, so

there has to be sone neans of |inking our
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| aboratory work to standards devel opnent,
val i dati on of new methods, and so forth.

Qur postnmarketing experience again is
uni que because that is where | think we have a | ot
of information, how do we capture that as | essons
| earned and how do we use that. You saw sone
exanpl es of how we were learning fromthat and
goi ng retrospectively and said how coul d we have
i nproved the process. Those experinents would be
very val uabl e.

One aspect is in terns of innovation, in
terns of new technol ogi es, what is an inportant
aspect of standard setting? Standard setting and
gui dances are slightly different in my opinion
For exanple, in the PAT Initiative, we opted to
nmove towards ASTM I nternational as the body for
standard setting.

What that does is allows industry,
acadeni a, every stakehol der to be part of that, and
actually identify what standards are needed, and
actual |y devel op those as quickly as possi bl e.

That relieves the burden on FDA, and FDA
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sinmply adapt or adopt those standards after

eval uation, so that mght be an option that seens

to be noving forward in the PAT Initiative for new
technol ogi es, new nethods, and so forth. So, that
could be considered at the sanme tine.

But at the same tinme, | think as we | ook
at FDA's role, what is the role of industry and
what is the role of other agencies and academ a
really have to sort of cone together

The role of industry | think is know edge
sharing. Cearly, it has far nore information, and
reluctance to share knowl edge will inhibit the
progress, and how do you do that is a key
chal | enge

At the sane time, | think in order to
bring all of us together, focused on a given goal,
we really | think have to define clearly the
metrics, the desired state, and so forth, and come
on the sane page, so that we can coordinate all of
these activities.

In sone ways, FDA could play that role of

coordi nation, as Viad decl ared yesterday, not only
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fromthe prospective of we are not conpeting in
this arena, eventually, we have to be involved, so
coordi nation function for FDA would be an inportant
function for all these activities.

If we have a clear understandi ng of what
are the issues and what are we trying to achieve,
then, the coordination and synergy would sort of
evol ve naturally.

So, those are the sort of thought process
that | could capture.

DR. KIBBE: Anybody? Marvin? You asked
for the straw, you got the straw man.

DR MEYER  The virus, are you talking
about that later?

DR HUSSAIN. No, that is a very specific
exanpl e.

DR. MEYER | thought | had nore time to
think then, since | was waiting for the virus.

DR. KIBBE: Does sonebody el se want to--

DR. MEYER No, no, | have something to
say.

DR. KOCH. Marvin, just before you--I
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think I need a point of clarification because sone
of what came out yesterday was the desire to have
either shorter devel opnent tinme, nore conpounds
com ng out that could be effective, new
pharmaceuticals, and it seenms to be a push towards
industry to try to becone nore effective, et
cetera, but | saw a couple tinmes yesterday where
thi ngs devel oped within the Agency to inprove the
ability to go after materials through sone of the
dat abases and things were certainly ways to help
that process.

The other thing, though, is that when you
| ooked at that chart that showed an increase in
cost of materials and a few other things, toxicity,
you know, is sonething that shows up there, and
think something a little bit insidious over time
has been with inproved technol ogi es and i ncreased
concerns over pharnmaceuticals, there are new tests
that conme in that prolong the evaluation, that
anything the Agency can do to pull things together
to nmake those things, imunogenicity or other

things that have, you know, you go back two
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generations ago and if you cone up with a new
material, would you put it through all of the sane
tests, so anything that can be done to sinplify and
do nmore predictive studies in that regard, | think
woul d hel p.

DR HUSSAIN. Definitely, that is an
i nportant point. For exanple, | think as we nove
towards nore conplex materials, the material cost
is, as you saw, is already showi ng up, and so
forth.

I ntroduction of new excipients or new
adj uvants, and so forth, is a significant
chal l enge, and as we go towards nanomaterial s,
nanodevi ces, and so forth, if we still have to rely
on the traditional pharnmaceutical excipients, it
woul d be a very limting aspect, so | think that
that is clearly on our agenda.

One aspect that | do want to nention, as
we think about this, the patient has to be forenost
in our mnds, what are the unmet needs, and as we
sort of develop this, |I think clearly, the patient

needs have to be kept in mnd as we nove forward,
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because there are many di seases, nany aspects where
we don't have effective drugs, and so forth, so we
shouldn't forget that aspect.

DR KIBBE: Marvin, are you ready now?

DR. MEYER Yes. | was just thinking of a
si mpl e exanpl e where the Agency | think played a
maj or role and really expedited drug approval, and
that was back when we were battling over assay
nmet hod val i dati on.

The hypothesis was if we had a better way
of validating assays or a uniformway of validating
assays, things would get approved w thout recycling
and redoing, and, in fact, FDA then, and APS and
ot hers, convened several workshops, had white
papers, ultimately put out a guidance, and
suspect that hypothesis has been tested, that there
are much fewer problenms in the |ocal nethodol ogy,
so | think that is a good nodel, and you alluded to
t hat .

DR. KIBBE: Anybody else would like to
make a comment ?

DR SI NGPURWALLA: Yes. | repeatedly hear
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fromindividuals |ike yourself asking industry to
share nore information with you. What is the
incentive to the industry to do so, because there
is a penalty to do so? Recently, those of us who
read the Washi ngton Post can see the number of
pages devoted to the Merck and also to Pfizer
having a simlar drug going to be tested, and
things like that.

So, unless the | egal pressures that are on
i ndustry are defused or renpved, industry is going
to be foolish to share all the information with
you. | wouldn't. It's like me going to the IRS and
saying |l ook, this is how | have cheated, catch ne.
It doesn't make sense, does it?

DR HUSSAIN: No, | think it is not in the
context of sort of cheating, and so forth. This is
in the context of how much we know and how nmuch we
don't know, to start filling the gaps where the
know edge exists. Cearly, that is the aspect, and
it is complicated by the fact that the way it gets
entrenched into the I egal and political scenarios,

those are significance challenges, no doubt about
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t hat .

DR. SI NGPURWALLA: What is the industry's
response to this?

DR MGIACCIO Wll, it is conplicated
by obviously, intellectual property rights, which
is the life blood of a conmercial business, but it
is also conplicated by--you just used the word
“trust."

I will give an anecdote here. | went to
an internal FDA neeting to provide training, and
during that training, provided know edge about
products, which normally, would not have been nade
avai | abl e.

The reaction was the traditiona
predi ctabl e reaction, not the forward thinking
reaction, by certain elenents of the audience. So,
that was a risk, that was a poorly thought-through
risk on nmy part.

W have to reduce the risk associated with
sharing know edge. That is the fundanental issue
is if we share know edge and expose ourselves to

conpliance action where that know edge is
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essentially reflecting what is the scientific
truth, and we can now nmeasure that, we can now see
that where we couldn't before, and if you divul ge
that know edge and ri sk conpliance action versus
scientific discussion, then, the know edge will not
be transferred.

DR KIBBE: Ajaz, anything?

DR HUSSAI N:  No.

DR KIBBE: Anybody else? Let ne just put
three things on the table and perhaps you can think
about them as how they respond to the questions we
were |left with yesterday.

One is that | think I heard from around
the roomthat the Agency has a limted resource
base, and it truly should focus on those aspects of
the critical path that only the Agency can do, that
no one el se has the wherewithal or the capability
or the infornation to do that.

Secondly, that we try to get others who
are even nore capable of responding to certain
aspects of the critical path to take on that

burden. | amthinking primarily of industry and
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per haps i ndustry/academ a together |ooking at those
aspects of it.

But the third thing that | think that the
Agency and both the industry will have to | ook
forward to is that the rate of technol ogica
advance is such that 10 years from now, the
questions that you are trying to answer now wll be
anci ent history, and the questions that you are
running into are going to be dramatic and clearly
different, and | really look forward to a paradi gm
shift in the way we approach therapy, and | woul d
recomrend to the industry that they change their
nane from drug conpani es to conpani es that provide
t herapeuti c agents and processes, because they
could be caught up in the same systemthat the
railroads did. They were railroad conpanies, and
not transportation companies.

I don't know how the Agency can respond
effectively w thout having some type of interna
comrmittee that is constantly |ooking at four or
five years out and the technol ogy that they are

going to have to deal with then
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So, that is where | think the critica
path kind of initiative ought to be | ooking.

DR DeLUCA: Let me just comment. | nmade
sonme notes here fromyesterday, and | think that
this is based on collaboration, I think I am going
to really focus on that, and as Jerry nentioned,
think trust. Certainly, trust is essential in
col l aboration, and as we get into tal king about the
sci ence-based approach here and research, research
is a search for the truth.

I would l'ike also to comend the Agency in
their research efforts. | nean yesterday was, |
think, I would say overwhelning to learn the type
of research that is going on and the coll aboration
with NIH, so | really have to comend the Agency
for this.

I would like to al so tal k about the
presentati on by Monsoor Khan where he tal ked about
critical path research and some of their efforts,
and | think Gerry Mgliaccio had responded t hat
i ndustry takes this approach

| have to say that that is true fromnmny
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experience to an extent. | know, | aminvolved in

the novel drug delivery area and the research in
that area, and working with a conpany that was

scaling up or transferring sone technol ogy, that

that approach was taken, the critical path approach

was taken, and worked with them and they did solve

the problem at hand, but there were other things

that still needed to be done to define sone of the

process variables, that once the probl em was
sol ved, they went on, they didn't want to go any

further with that.

So, | think thereis alimt to where they

go and | think this is where collaboration is

important, and | think there is a need to continue

on and to search those things out, and probably the

pl ace for that is in acadene.
I don't knowif it was Jerry Collins,

he tal ked about the science-based approach to

critical path issues and the research, that it is

probably essential that the research that is going

on, that it is going to be hypothesis driven.

think this is sonething that many tines the
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research that takes place, and if it is in an
industrial setting, may |ack the hypothesis driven
type of research, and that probably | think is

i mportant.

I guess ny feeling is in hearing all the
things, and | think what Art had said, FDA can't
really overreach, | nean there is a limt
resourcew se, but | think nmore inportantly is the
idea that they can't do it alone, so | think that
col l aboration is inportant.

The FDA has been col | aborating nmore with
NIH, and | think translational research issues,
taking the drug product devel opnent, that portion
of it along, but | think there is a gap there with
the critical path, in the fornmulation and taking it
and the manufacturing science, and | guess | think
that the collaboration has to be there between
acadene, industry, and FDA, and FDA could really
set the stage for this. | think there is a very
i mportant role.

Just to bring out nmy experience with the

journal, the APS on-line Pharmaceutical Science
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Technol ogy Journal, that the subm ssions, we get
about 50-50 from abroad and the United States, but
about 90 percent of the subm ssions--now, this is
in the Pharnmaceutical Technol ogy Journal, and you
woul d really think that you would get more from

i ndustry--but about 90 percent of the subm ssions
cone from acadene.

I have to acknow edge that probably in
about 40 percent of those, there is a coll aboration
bet ween acadenme and industry, so that there is a
tie-in and that it is all those being submtted
fromthe acadenmic institution, the industry is
involved init.

But | think that this kind of sends a
message, and | have tried to encourage nore, nore
submi ssions fromindustry, and there is
intellectual property situations involved in that,
but | think there is a need.

I know, being in acadene and graduati ng
Ph.D.'s, the majority of themw Il go into the
i ndustry, few of them publish after they are in

industry. Before they left, they had ei ght or nine
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publications, and then they went in and stopped
publishing, so, | amnot sure that is a good thing.

What | wanted to enphasize here is that
there is an essential need for collaboration. |
think the whol e sci ence-based approach to the
regul atory arena is great, and | have to comend
the Agency in this, but they just can't do it
alone, and | think there is an essential need that
this collaboration occur

It may be that with that type of
col | aboration, you know, for a long tine in
acadene, we have tal ked about the NIH and trying to
get theminvolved with supporting drug product
research and devel opnent to little avail, so maybe
now is the tine.

Certainly, | think it is essential that
this type of approach be taken in the manufacturing
sci ences, because it certainly will benefit, I
thi nk, our society, so | think it is in the
interests of the country, so that hopefully, the
NIHwi Il look alittle bit nore favorably on

supporting this type of research. | think the
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col | aborati on between FDA and NIH nay hel p in doing
just this.

DR KIBBE: Thank you

Ken, go ahead.

DR. MORRI'S: Thanks, Art. Welcome to your
| ast day.

A couple of things | wanted to say first
to Nozer's point. 1In the face of the data that |
think Merck generated or was generated and then
shown to Merck, | don't think they would need the
Agency to tell themthat they needed to pull the
drug or to nodify it. They are really very
responsi bl e about that sort of thing. | understand
your point.

DR SI NGPURWALLA: The | awyers nade them
do it.

DR MORRIS: Wll, the | awers nade them
do it, but the drug conpanies in general, the
i nnovators of generics, when they see problens |ike
that, are still | think honor bound and have
hi storically done a good job of nonitoring

thenselves with respect to public health when there
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is a clear and present public health injury issue.

But beyond that, let ne just comrent, if I
can, | have just five points here, relatively
short.

The first is, is that the unique
opportunity afforded by the FDA nassive dat abase,
think is absolutely invaluable and needs to be
exploited to the maximum | mean that, in ny mnd,
is perhaps the nunber one initiative in terns of
getting down the critical pathway with all due
deference to proprietary data, of course, as we saw
yest er day.

There are sone issues | think, for
i nstance, tox, where the database woul d probably
not be nearly as good as even the sanpling of the
Bi g Pharnma conpani es' dat abases on tox, because you
don't have the tox information on compounds t hat
never made it to filing, so they may actually have
a bi gger database there, which would really help in
the really interesting work we saw yesterday on
nodel i ng.

The second point is it look froma
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nonbi ol ogi cal and obvi ously blue collar tabl et
smasher, that there is a fairly large disparity

bet ween the anmpbunt of internal biological research
versus product devel opnment research. | am not
really in a position to judge what the priorities
in the biologicals should be. It is all obviously,
very high-caliber research.

I amnot in any way comenting on that,
nor am| capable of it, but | think it does point
out the fact that there are devel opnental research
agendas that probably would be better handl ed in
part at least, or at |east adm nistered through the
Agency, that aren't being, and we can tal k about
speci fics, and have with John and you and ot hers,
of course

But | think that points out an opportunity
if you were on the critical path, and that is the
prioritization that | was aski ng about yesterday,
is that given the breadth of projects and the
dearth of resources, | think the prioritization,
particularly the internal research projects,

becones your biggest challenge and one that | think
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could be hel ped by the conmittee, and | think has
been in part, hopefully, in these days.

It also points out, to reinforce Pat's
point, and this is a little bit self-serving, but
the amobunt of research that doesn't or is not as
| ogically done within the Agency, needs to find
federal support in terns of public health
initiatives, as well as the obvious advance of just
basi ¢ sci ence.

To address a question that Gerry had
raised with respect to the possible putative
consequences of sharing information, there is a
mechani smthat we have been sort of devel oping,
which is to, through blinded internediates, to be
abl e to discuss general topics without filtering.

I am not tal king about filtering data or
hi di ng data, but to bring data to light to the
Agency in a blinded manner to say, you know, is
this the sort of data that would be useful, or is
this the sort of data that would give you cause to
think that there was no particular reason to review

it, and it would just be a waste of the Agency's

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (32 of 356) [11/3/2004 10:59:19 AM]

32



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

tinme.

So, | think there are mechanisns to do
that. They are not formal mechani sns, but through
consul tants and whatnot, | think you have al ready
got that as an opportunity, so you can't be too
specific, of course, because once you are too
specific, then, you have already reveal ed what it
is you are asking about.

Finally, with a question of netrics, |
think the suggestions you nade yesterday, the
multiple review cycles | think is a great metric.
That was what the Manufacturing Subcommttee, at
Judy's last neeting, we tal ked about the idea that
in the new or the desired state, instead of having
m nimal data that the reviewers have to try to
pi ece together into sonme sort of Frankenstein
rationale, if you get the rationale in a piece from
the conpanies with summari zed supporting data to
make it a conpelling argunent, then, the reviewers
just have to assess the sufficiency of the
rational e as opposed to trying to piece together

one on their own.
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So, | think the review cycles are an
excellent metric. The tinme to approval, of course,
is alowhanging fruit there in terms of a netric
although it is not independent, and for generics,
of course, that is conmpounded by the workl oad
itself.

Maybe you could normalize it by
normalizing the time to approval to the number of
pre-filing and pre-approval neetings, the off-line
meetings that John tal ked about yesterday, John
Si nmons t al ked about yesterday.

The other one--and | don't know if we have
tal ked about this before--is to track FDA personne
turnover. | think it is not a bad netric to | ook
at retention of the FDA reviewers thenselves. |
mean it is a very high-pressure job, it is not al
that celebrated a position, but obviously of key
i mport ance.

I think that does two things. One is it
gives us a netric of how effectively the program
works, and the other is that it gives an interna

metric for the personnel nanagenent, so you don't
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burn out your best and brightest.

DR. HUSSAIN: Ken, the whol e aspect of the
critical path was in a sense that review cycles
have really conme down, so that review cycle is not
the rate-limting step in the critical path. So,
there are different netrics for that purpose.

DR KIBBE: Marvin, do you have sonethi ng
el se?

DR. MEYER A quick comment. Hel en was
saying | ast night that on the ANDA side, that the
generics are now, or shortly going to be, required
to submt all studies they did, not just the 1 out
of 12, the test.

Maybe, and this is terribly naive because
I don't know all of the conplications, but maybe
there is some way down the line of having the NDAs
be acconpani ed by a synopsis, at |east, of what
they tried and what failed, a one-pager perhaps.

We tried doing virus filtration this way,
and it failed because, we think it because, and
this mght be attached with the NDA, but revi ewed

i ndependent of the NDA. There mi ght be a group at
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FDA that evaluates failures, if you will. So, sone
way of getting the data to the Agency that woul dn't
i mpact on the NDA and yet woul d provide the Agency
with | think sonme val uabl e infornation.

DR KIBBE: | amconcerned that as nuch as
we in academ a value getting all the information,

i ndustry val ues having information that their
competitors don't have, and if they have a | ot of
failures they corrected, and they know what

nm st akes not to make, they generally think they
have an edge on doing it right, and they are not
really excited about turning that over to sonmeone
el se, let them nmake their own nistakes and figure
it out.

I think the tine that we will actually be
able to share all the information about all the
drugs that have ever been approved is when d axo
fini shes buying everybody or Pfizer has nmerged with
whoever is left, and there nowis Internationa
Ther apy Devel oprment Conpany.

DR KIBBE: A az, anything to wap up

with? Okay.
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DR SI NGPURWALLA: M. Chairman, | have a
few thoughts. A az, back.

[ Laughter.]

DR KIBBE: |It's okay, Ajaz, you can
escape if you would Iike.

DR SI NGPURWALLA: Aj az, you asked three
questions here. To be quite honest with you,
yesterday, | couldn't focus on these because
couldn't get nmy mind straight as to what we are up
to and what is happeni ng.

But subsequently, | think I can answer
some of your questions very directly.

| looked at TR Critical Path Initiative
Chal | enges docunent, and to be quite honest with
you, | think you are on the right track, and
think you are thinking along the proper lines.

Two, three things come to ny mnd. Your
mention or at |east the nention of design of
experinments that was discussed is one of the right
ways to go about things.

You al so nentioned the use of bayesian

ideas. That 1is the best way to reduce tine cycles
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because you are taking advantage of all other
sources of information, but you don't want to use
that only for clinical trials, but you want to use
it throughout the entire process. Again, you have
highlighted it, so | think again you are on the
right track.

The one thing is you cited exanples from
manuf acturing. That is fine, but | seriously
consi der you also | ook at the area of weapons
devel opment. They face problens very simlar to
yours and you may want to see what they are doing
and how they are devel oping their particul ar
processes, and the weapon devel opnent process has
much in parallel. The two communities are very
alien to each other, but | urge you to |l ook into
what they are doing, and | think | can say that you
are on the right track. You are focusing on the
i ssues that | would focus about, that is all. |
wanted to reaffirmit.

DR. HUSSAI N: Thank you

DR KIBBE: Paul

DR. FACKLER: Let ne just offer a couple
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of thoughts to those questions, you know, are you
on the right track. O course, | am speaking for
the generic industry, but it is difficult to give
peopl e hel p when they haven't asked for any, and
can't speak for PhRMA, and | don't know if PhRVA
has conme to the Agency and said, help, we can't
devel op new drugs.

So, | think you face a very difficult
chal l enge trying to assist a process that maybe the
peopl e actually doing it don't feel is broken. The
econom cs of drug devel opnent in 2004 is
significantly different than it was in 1994.

You know, if you have a conpany selling
$50 billion in drugs a year, and they want to grow
by, say, 5 percent, which isn't acceptable by any
nmeans, they need to get an additional $2 1/2
billion in revenue out of the new drugs that they
are devel opi ng.

So, you know, a product that has sone
mar gi nal val ue, say, 50- or $100 mllion that would
benefit society probably just gets put in an

envel ope somewhere, and not brought out. It is a
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problemw th the situation in industry, but | am
not sure FDA is going to be able to do anything to
assi st that.

Let ne speak to the generics because there
was a presentation yesterday, and speaking for the
generic industry, we have communi cated with FDA
where we think we need help. W have asked about
topi cal products, we have asked about i nhal ed
products, biologics, of course, are an issue, and
time to approval is a real issue for us.

So, the question was are you on the right
track, and at least fromthe generic perspective,
the answer is yes. | think you are trying to
overcone the hurdles that we face, that would
assist us in bringing products to the narket
earlier.

I know it is not really the main thrust of
the Critical Path Initiative, but for our portion
of it, the answer is yes.

DR. KIBBE: Thank you, Paul

DR HUSSAIN. | think just the point

generics are equally inportant for us, so they are
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part of the critical path froman OPS perspective

DR KIBBE: Gary.

MR, BUEHLER  Well, we have had a nunber
of mentions of our workload. It is significant.
We did receive 563 applications | believe the |ast
fiscal year, 449 the year before, and 361 the year
before, so we are increasing by about 100 a year.

It is a bit scary, but we are dealing with
it, and we are communi cating with the industry
significantly on what we can do to nake their
applications better and to nmake our responses to
them nore predictable, so that they know what we
want .

As part of the critical path, and we are
trying to work in providing the information that
the industry needs to develop their products, and
this is through the dissolution nethods and the
bi oequi val ence nethods that we get tons of letters.

We got over 1,000 correspondence | ast
year, over half of themrequesting what is the
bi oequi val ence nethod for a particular drug, what

is the dissolution nmethod for a particular drug, so
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we can begin to devel op our products.

We are trying to get that up as a
web-based program so that they can actually access
these nethods. W have people working full tinme in
our office to research this information, so we can
make it available to the firm

Now, this isn't revolutionary stuff. This
is stuff that we have al ways provided them W
just want to provide it to themfaster. W want to
make it easier for themto access this information,
and we don't want to get as many letters. The
letters that we get obviously take up our resource
time, and we want those resources to be put toward
application review

We hope to be able to get these up soon
I know | prom sed them | think six nonths ago to
the industry. Things are never as easy as you
would Iike themto be in the Agency. A lot of
peopl e have to sign off and nake sure that we are
not giving away the farm and we don't want to give
away the farm but we do want to give away

informati on that is needed by the generic industry.
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The generic industry is a very viable,
very robust industry right now A lot of new
pl ayers are getting into it, a lot of people want
to put applications in as evidenced by our
wor kl oad. We wel cone that workl oad, we are gl ad.
This country needs generic products. A |lot of
peopl e out there can't afford prescription drugs
out there.
So, we wel come the work and we wel cone the
chal | enge
DR. KIBBE: Anybody el se? kay.
We have an opportunity now to hear from an
absol ute genius. They asked nme to give a talk on
vi sionary overview, and | will get up there, then,
I will pontificate for half an hour, and |I hope you
all enjoy it.
Science in Regulation - Visionary Overview
DR KIBBE: | need a soapbox. | have six
slides. This is to reduce sone of the slide
overload that we are suffering from You all have
copies of these slides. You can tell that the

slides are really informative because they are
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filled with words. | ook at slides and | say,
hey, there are 22 slides and each one has 180
words, how am | going to get through it, so | put
up a couple of sinple slides.

First, the title was given to me by the
Agency. | looked at it and | said Visionary
Overview, | guess they think | ama visionary, why
woul d they think that. So, | thought |ong and hard
about why they think | ama visionary, and
realized it was because | live in Pennsylvania,
which is the home of the world' s most well known
and renown visionary, the seer or all seers, the
procrastinator for all good things, Punxsutawney
Phil, who comes out and tells you whether you are
going to have winter for another six weeks or not.

| also would like to nmake a disclainer, we
do lots of disclaimers. All the ideas that |
express today are strictly ny ideas, and | woul d
not saddl e anyone in the scientific comunity and
i ndustry over the Agency with any of these
cockamam e ideas. So, they are all mne and

hopefully, they will stimulate your thinking
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wi t hout putting you conpletely to sleep.

So, what has the FDA and we been doing for
the last few years? | actually went out and got a
copy of the agenda for the first nmeeting | was at,
and there wasn't PAT nmentioned in the agenda, but
when you | ooked through the agenda, you saw t he
begi nni ngs of what was | think a wonderful three-
or four-year push in an area that can significantly
i mpact industry's bottomline, and hopefully, the
industry will be in a nood of generosity and have
that bottomline, some of those savings reflected
in the cost of goods produced.

The effort | think was an opportunity for
me to view the way that scientists fromindustry,
both the generic and i nnovator conpanies,
scientists within the FDA, and scientists from
academi a, and those consultants who serve all of
us, could get together, |look at a problem devel op
a reasonabl e approach to it, sonething that woul d
work in the community that we work in, and really
come up with sonething worthwhile.

I could go on about the successes we have
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had, but they don't nake great news, and the news
medi a al ways wants failures and disasters to report
on, and so | will nove directly into those.

First, is it the Agency's role to apply
science to regulation? O course, we all agree it
is. The application of the scientific nmethod to
goal post generation for the industry is extrenely
important, and | amgoing to try to | ook at what we
have done and where we are goi ng, and perhaps make
some projections out.

If we are going to regulate a
sci ence-based industry with science, then, we need
to use a scientific approach to where we are going.

We all are famliar with |inear
regression, and we know that there is a certain
amount of error associated with it, but in order to
proj ect beyond the data that we al ready have, we
have to have a significant anpbunt of data going
backwards to draw a |ine through, so that as we go
out in the future, we get closer to the truth.

We know that the further out in the future

we can project, the less reliable the answer is,
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but we do it anyhow, and | amgoing to do that.

So, where have we been in ternms of
regulating the quality of drug products and
therapies in the United States? O course, we start
in 1817 with Dr. Spalding, and he decided that we
ought to get the physicians together and say why
can't we have quality products to give to our
patients, let's set up sone standards, and the USP
was forned.

So, we started the regulation of the
quality of how we treat our patients by getting the
health care providers who treated patients together
to decide what quality was and howto arrive at it.

After the Cvil War, the pharnmacists got
toget her and decided that while the USP had
standards for individual ingredients, it really
didn't have standards for how to m x them together
and nake them useful, so they decided to publish
the National Fornulary, and | was instrumental in
the first edition, and | brought nmy copy with mne.

This is the sumtotal of how to make

pharmaceuticals in 1888, and conpare it with what
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we know today and how many shelves it takes up, and
how controversial each little, tiny issue is. O
course, we also know that you have to learn Latin
to use this, soit's dead along with the dead

| anguage that it is witten in.

At the same time, the industry actually
regul ated itself. There was a conment nade here a
little while ago, which said that | awers make them
do things. | would argue that in the current
litigious society, conpanies act slower to renove
drugs fromthe market when they have worri some data
than they would if there wasn't a litigious
soci ety.

I think they worry nore about what it
means to their future class action suits to
actually admit that there is a problemuntil they
have all their |lawers lined up, so they know how
to defend thenselves, and if they weren't worried
about the fact that the American public has an
exaggerated ni sconception of what drugs do and
wor k, they would act quicker.

I think the American public in genera
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expects drugs to be safe and effective, and they
don't recognize that drugs can be safe and
effective if used correctly, but in the wong way,
are dangerous and shouldn't be used, and they don't
get that. They just don't get it.

I put E.R Squi bb down because | know a
little bit about E.R Squibb as an exanple of the
| eadership that the industry had back in the 19th
century. Dr. Squibb, a physician, wanted a hi gher
quality ether for anesthesia. This was an
extrenely inportant drug in those days, and so he
founded a conpany for the express purposes of
maki ng sure he had high quality ether.

He built it in Brooklyn, and then his
conpany started maki ng other things and then he
noticed that there were other conpanies that were
copyi ng his products, calling themthe same thing
and putting themout there | ess expensively, and he
said the public mght be at risk if they aren't
made correctly.

So, he did sonething unique which | don't

think any of the conpanies would do today. He got
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all his formul as together, how he nade everything,
and he published themin the Journal of the
Ameri can Pharmaceutical Association with the
proviso that if anybody wanted to nmake a product
that E.R Squi bb sold, they should make it the way
we nake it, so it would be of the sane quality, so
at least the public woul d have a good quality
product, and if they could make it |ess expensively
than we could, good luck to them

Well, | wonder how nmany conpani es are
ready to junp into that game. At that sane tine,
of course, Eli Lilly was producing well over 100
generic products. It was the |argest generic
manuf acturer in the United States. It produced
everything that could be made that was listed in
the USP or NF, extracts, and what have you. It was
an interesting tine.

Now we get into government regul ation
Now, why did the governnent get into regul ation?
Well, it bought quinine that wasn't quinine and it
got upset. So, in 1848, with the troops attacking

Mexico City, their quinine didn't work like it was
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supposed to, they said what's in here, it wasn't
qui nine, it was sonmething else, | don't know what
it was.

They said that's terrible, terrible,
terrible, and so we needed to find a way to make
sure that when sonething was | abeled quinine, it
really was indeed quinine. That was the first shot
out of the cannon.

We finally had the Food and Drug Act of
1906, which really just said that if you are going
to sell something and call it a drug, and nane it,
it ought to be what you call it. Right about that
time we got into the concept of nisbrandi ng, which
was putting sonmething in something and calling it
sonething that it wasn't, and that is basically
what m sbranding is.

We have a | ot of meetings for msbranding
now, but the bottomline is that it is not what it
i s supposed to have been

The Agency wasn't really founded then, but
the governnment said that if we wanted to take

action agai nst the conpany that m sbranded a drug,
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that it was incunbent upon the governnent to prove
that the drug was indeed not what it said it was,
and that there was intent to defraud. |f you do
that to the governnment, we can't enforce any
quality on anybody, because we don't have any
information to use for it.

But | want you to renenber that concept
that came about in the early 1900s, because when we
get to the end of the 1900s, we have another | aw
that brought us right back to that place

So, 1938, we killed a bunch of kids in the
New York City area with antifreeze as a sweetening
agent in a sulfa drug preparation. That was the
end of a conpany's reputation, and well it should
have been, and everybody was in an uproar, so we
now have a new regulation. You will notice the
trend here - disaster, new regul ation, disaster,
new regulation. |It's kind of a recurring thene.

So, we know said, okay, it has to be what
it says it is, it has to contain what it says it
contains, and it has to be safe, but it doesn't

have to work
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Honeopat hi c renedi es are exactly that.
They are 1 to 100 dilutions of something done 1,000
times. You end up with a bottle of water, which
they claimcontains the essence of the power of
what ever drug was in the first bottle of 1,000
dilutions before. Al right. So, we can claimit
works, and it contains a diluted, diluted, diluted,
fine, that is what it really contains. You can't
find a nol ecul e because you have diluted nore than
Avar gordo's number, so we have products on the
mar ket .

By the way, the Food, Drug, and Cosnetic
Act says specifically that drugs are things that
are contained in the homeopat hi c pharmacopei a,
whi ch neans that they are precluded fromacting
agai nst products that are in the honeopathic
phar macopei a even t hough we know they don't work.

We are still working with things that are
just safe, but at |east they are branded right, you
know. Nowadays we have people who claimthat water
sol ves nedi cal conditions. Wat the heck, you

know, 1938, that woul d have worked, put a | abel on
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water, say, if you will bottle water and pay for it
at a rate higher than you pay for gasoline, then,
it is better for you than the water you get for

free out of the tap, and you will do better.

Vell, | don't know, | wonder about things
like that. | have a problem ny students al ways
conpl ain about. | have one of those m nds that

ki nd of wanders, and so | do that.

Let's get back to misspelled words and
regul ation. So, in 1951, two pharnaci sts got
together, a guy nanmed Carl Durham and a guy naned
Hubert Horatio Hunphrey--1 |ove his name. They
were pharmaci sts. One was in Congress and one was
in the Senate. Hubert canme from M nnesota. He
ultimately becane vice president, ran for
president, didn't make it.

I often wonder what woul d happen if the
president of the United States was really a
physi ci an or a pharnmacist, a health care worker,
what difference that would make in their approach
to the health care problens.

So, they got together and they said, you

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (54 of 356) [11/3/2004 10:59:19 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

know, there is a |ot of drugs out there that are
pretty dangerous, that the average person really
can't understand, and naybe we ought to have
sonmebody help them figure out what to take, so they
established two criteria, prescription drugs and
over-the-counter drugs. W still, by the way,

don't have to have themwork. You know, God
forbid, they actually should work.

We are a unique country anong the
devel oped nations of the world. W only have two
categories of drugs. Mst of them have many nore
categories of different levels, and, in fact, |
like the Australian system They are listed in the
group of things they call poisons, so we clearly
know where they belong, right? They are the poison
list.

In 1962, we finally got around to hoping
that we could figure out that the drugs were both
safe and effective, so in 1962, we said, okay, new
drugs have to be safe and effective. The Agency
was kind of curious. It said, but you can't tel

people that this is an approved drug, because that
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gi ves you a narketing advantage over the drugs that
haven't been approved by us, and then we don't know
are effective. Hmm that's interesting.

Then, Congress, inits infinite wi sdom
junped right in there with DSHEA, and DSHEA says
that if you aren't really a drug, but kind of inply
that you are a drug, then, you can go back to the
1906 regul ation which says that it only has to be
what it says it is, and it doesn't have to be
proven to be safe or effective, and if there is any
problems with it, the Agency has to conpile the
data before they can make you take it off the
market. | just love that, you know, retrograde
regul ation, | just wonder about the wi sdom of that.
| amsure it has to do with the need that the
public has for unsubstantiated clai ned herba
renedi es.

Al right. Here is where we really get to
where the rubber neets the road, and that is the
cost of drugs. | grewup in a pharnmacy famly. M
father was a pharnmacist, nmy uncle was a pharnaci st,

| became a pharnaci st because | didn't know
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anyt hi ng el se.

| grew up in a drugstore, and when | was
at a young age, | worked in ny father's drugstore
as a soda jerk. Sone people think that | have never
gotten over the second half of that.

But in those days, the average cost of
drugs that ny father filled--he has a wonderfu
| edger, handwitten in ink pen where he wote down
the nane of the patient, the prescription, the
physi cian, and then the cost--and if you | ook at
it, you will find that the average charge to his
pati ent was $1.75.

| asked hi mone day, being a nosy
t eenager, how do we nmeke money to live on at the
store here, and he says, "Well, | charge $1.75, but
it costs ne about 25 cents of goods." So, | said
t hought that was pretty good.

O course, nowadays, the average charge of
a prescription can be in the $50 or $60 range, and
the pharmacy gets $3.50. There has been a shift
here sonmewhere.

At that tinme, Tetracycline cane out. It
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was about 50 cents a capsule. The price of
Tetracycline has gone down dramatically, but we
keep bringing out new drugs, and | think each tine
we bring out a new drug, we say what was the price
that we charged for the | ast new drug, and we
multiply by 1.5.

You al so understand that there is
absolutely no rel ati onship between the charge for
the drug and the cost of actually manufacturing it,
and that they factor in all of the other costs to
mai ntain the corporate entity that creates new
drugs. So, they need to have this huge inflow of
money in order to float all of the research and the
mar keting, and all the other efforts that go on,
and so that there is some disconnect.

Waxman and Hatch got together. W
recogni zed back in the 1980s that the cost of
heal th care was going up quickly. Uwe Rei nhardt
has a wonderful graph that he puts up, a Princeton
econom st, that shows the gross national product
and its rate of increase and the cost of health

care and its rate of increase, and then he predicts
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sone date in the future where the two will meet.

Then, he has a cartoon where he has two
physicians lying in beds in the hospital together,
prescribing for each other, and he said that is
going to be the entire productivity of the United
States is going to be this.

So, we know that there is a disaster in
the future and what are we going to do about it,
and we have a culture in the United States where we
don't regulate the price of drugs. W are again
uni que. Very few devel oped countries have that
conmpunction. So, we try to regulate it through
competition.

So, the Waxman-Hatch Act or the
Hat ch- Waxman Act, dependi ng on whet her you are a
Republican or a Denocrat, cane into being, and it
was a conprom se that was supposed to benefit the
i nnovat or conpani es by ensuring them a reasonabl e
pat ent extension or exclusivity time frame in order
to recoup the investnment to bring the new drug to
the market, and established rules and regul ati ons

for the devel opnent of generic drugs.
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It seens to work in sone areas and we hope

for the best. However, it is not going to be the

end of the issue, and if we start to nmeke

projections out in the future, we are going to have

to do nore than that in terns of cost, but it was

the first tine that the FDA was an active
participant in controlling costs.

I think I see that as something goi ng

forward. W have a problem of course, with other
i ssues associated with cost, and, of course, here

comes re-inmportation, and we are going to get into

that inalittle bit, but | don't want to beat a

dead horse

My wife is Canadian and nmy inlaws are in

Canada, and they see the U S. news cone across that

says that Canadi an drugs are bad for Anerican

citizens, and they say, oh, and they call their

son-in-law, the expert, and they say, "Wat's wong
wi th Canadi an drugs?" O course, i amhard pressed

to say anything about it, because there is nothing

wong with Canadi an drugs. So, that nakes an

interesting argument. | think we can go down t hat
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road as | ong as we want.

I think the next level of regulation is
going to be the line on top. People are going to
want information that shows that the next new drug
is not only safe and effective, but better. |
don't know how long it is going to take for
Congress to do that, but that is what is com ng.

We have a history of producing lots of
drugs that might be different, but not necessarily
an i nprovenent, where are we going to go, and
think both the industry and the Agency shoul d be
prepared to think about how they woul d handl e that
si tuati on.

Renenber that we are trying to regul ate
according to best science, and sonetinmes we | ose
track of best science. There are sone classic
equations that we use that we depend upon to help
us decide what is good science. One is the
Noyes- Whi t ney expression. The Noyes- Wit ney
expressi on describes dissolution profile, and it
was devel oped by these gentlenen using a very

interesting standard material. It was a fused
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cylinder of material

So, their apparatus and how they did it
wer e standardi zed based on one solid hunk of an
i ndi vidual chemical in the cylindrical form so
they could accurately determ ne the area exposed to
the fluid and therefore, fromit, deternmne all of
the equations. Nowadays we use a standardized
compressed tablet. | would argue that the
di ssolution apparatus is probably |less variable
than an individual tablet coming off a tablet run.

If you wanted to standardi ze an appar at us,
you ought to standardize it with something which is
| ess variable than the apparatus you are
standardi zing. | wonder about that. | guess we
coul d ask our coll eagues down the street what they
think about that, but let's go back to the basic
sci ence and figure out what is going on

The other one |I like to tal k about
occasionally is Arrhenius. Arrhenius devel oped a
rel ati onship between tenperature and rate of
reaction that was devel oped for reactions that

happened in dilute solutions.

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (62 of 356) [11/3/2004 10:59:19 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

We apply them same rules, too, tablets,
ointnments, creams, and lotions. W put things
aside for three nonths at el evated tenperature, and
we say this is going to predict what is going on in
two years. We will give you two years, just send
us the real data later. | would argue that if we
went through the data that the Agency has, that we
woul d be hard pressed to get a correlation
coefficient nmuch over 0.3 for that data.

The other thing is what is the rule and
regul ation. Wen a rule or regulation gets out
there and purports to be doing sonething, and it
doesn't, it nmakes you wonder. W have a regul ation
that says you have to do accelerated stability at
40 degrees and 75 percent relative humdity, but
you can take the hunmidity and tenperature chanber
and you can put init a tablet container that is
sealed with a descant in it and do the study.

That is kind of like saying let's see how
fast ice creamcan nelt in the kitchen, but you are
allowed to put it in the freezer. | wonder, you

know, | just wonder. | amjust kind of curious
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about those kinds of things. You sit around in an
academ c office, you are a tenured full professor,
what are they going to do. You wonder about those
t hi ngs.

I think that there is going to be a | ot of
international regulation. | think that we are at
the stage where the conpanies are truly
international. The |argest provider of generic
drugs in the United States is in Tel Aviv. Most of
the bi g devel opnental innovator companies are
really housed everywhere

In fact, the nunbers of workers at
pharmaceutical plants in the world has shifted from
the United States out. If that is true, then, we
really have to have cooperative control on quality.
I am sure that England and Gerrmany and France want
the sane high quality of drugs as we do, as the
Canadi an Health Protection Branch insists that they
do.

So, we need to go in the direction of what
is truly a harnonized or internationalized

regul ation of quality. W need to sonehow contro

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (64 of 356) [11/3/2004 10:59:19 AM]

64



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

the cost to the consunmer, and if we don't find a
way to do that, it will be inmposed on us.

One of the problens | have with all of
this is that drug costs to consuner seens to nake
the news way nore than the cost of a bed in the
hospital. Now, | wll just ask you, how nuch does
it cost to be in a hospital bed. Does anyone know?
No, but you sure know how nuch it costs for a
bottl e of Viagra--oh, excuse ne.

DR, SI NGPURWALLA: | don't.

DR KIBBE: OCh, there is a man with
confi dence.

[ Laught er.]

DR KIBBE: The reason is that nost of us
in the public are covered by some insurance plan
that covers the cost of the hospital bed, but we
aren't covered by drugs, and drugs represent 8 to
10 percent of the total cost of health care in the
United States, and if you look at it, it is nuch
cheaper to give reasonably expensive drugs to
patients than to put themin a hospital. But the

patients don't pay for it out of pocket.
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I wonder why the huge | obbying efforts of
t he pharnmaceutical conpany isn't applied to getting
drugs covered by Medicare and Medicaid i nstead of
anything else. If they could ever do that, they
coul d forget about the argunents in the newspaper
about the cost of drugs.

| amsure there is lots of econonic issues
associ ated with that.

The last three things | have are
continuous quality inprovenent, PAT, and
federal |l y-funded efficacy testing. | don't know
whet her we are going to get the right to demand
that you do an efficacy test against seven or eight
of your conpetitors in order to get approval, but I
think that the world deserves a chance to | ook at
what is those relative efficacies in an abstract or
at least inpartial way.

PAT has been fun for nme. | think it's a
wonderful initiative, it has its own journal now,
those of you who are interested init. It has got
a forward witten by--oh, ny heavens--Ajaz. It has

some beautiful pictures in here.
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I went through it imediately and wanted
to see if | knew anybody that actually was invol ved
in PAT, and there is a whole bunch of really pretty
pictures of all sorts of people that were actually
on the conmttee with it, if anybody is interested
init. | thought that was pretty neat.

I think that there are things in the
hori zon that really threaten the way we do busi ness
both at the industrial level and at the regul atory
level. One of themis the devel opnment of
nanot echnol ogy and comnput ati onal power.

We are |l ooking forward to a singularity in
conput ati onal power, a point beyond which we cannot
predi ct or even understand the future. In
approxi mately 2014 or 15, the conputer on your desk
wi Il have not only digital conputational power, but
paral |l el processing, and will be able to think
better than you can. W will be able to process
data, corme up with new ideas, and, in fact, at sone
point intime, it will be the nost intelligent
bei ng on the planet, and we humans will rel egate

ourselves to second pl ace.
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When t hat happens, what do we do about
health care? And let's | ook at nanobots and what
they can do. |If aging is truly a degradation of
the DNA strand within people, if we can inject
nanobots who know how to count DNA strands and
repair them how are we going to age?

If we have the capacity to scan individua
mol ecul es and relationship in the neural net, can
we then scan down a person's entire know edge base
and personality, and shift it froma carbon-based,
short term to a silicon-based, |ong term holding
facility?

How many of us would be willing at the
ends of our days to becone virtual us in a virtua
envi ronnent ?

Where are we going? Challenges to the
FDA. In our experience over the |ast severa
m |l ennium an ever- increasing rate of new
technol ogi cal devel opnent. It was 20,000 years
fromthe tinme we devel oped hand-held rock until we
actually nade a bow and arrow with a processed

rock, and the rate at which we devel op things now
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i s astrononi cal

We need to have inproved productivity in
the industry, but that needs to be related to an
i nprovenent in the cost of goods sold to the
Anmeri can public, and the Agency needs to maintain
public confidence. It needs to not say things that
are clearly difficult to defend in the public
environment. It needs to be responsive to the
public needs and realistic, so that the public
under st ands the expectations of drugs.

If there was any advertising that the
Agency could do, that | think would help in the
long run, it is to get the Anerican public to
understand that drugs are not safe, that they can
be used safely.

The American public has an unrealistic
expectation for their nedications and an
unreal istic expectation of how they should feel as
they go through life, and they expect that these
little pills will do it for them and it won't, and
we need to get themto stop thinking that way.

W need to mmintain and inprove
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i nternational cooperation in both regulation and
har moni zati on, and we need to, in the fina

anal ysis, decrimnalize G andma. Wen she crosses
the border to pick up drugs, she needs to
understand that we don't think that she is
conmitting a heinous crine against society, that we
understand that the econom cs are driving her to
it, and we need to find a way of nmaking it happen
for her, so that she can get the drugs she needs at
the price she can afford.

Does anybody have any questions?

[ Appl ause. ]

DR KIBBE: Thank you, Dr. Kibbe, for that
exhilarating presentation. | amsorry, | just |ove
those kinds of things.

Now, we are going to get into sonme serious
stuff here, because Ajaz is going to get up to the
podi um

DR HUSSAIN: Could we just take a break
now and then start after the break?

DR KIBBE: | amstill fired up, you know,

what ever you want to do. You know the energy |eve
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after nmaking a presentation. | really want to
compl ai n about the | ack of a soapbox. | asked for
a soapbox up there because | knew | was going to
get on ny soapbox.

Ajaz wants to take a break. Let's try to
get back and get back to work at two minutes to
10: 00.

[ Recess. ]

DR KIBBE: W have comments on ny tal k
that sone nenbers would |like to make, and then | am
going to be nore than happy to add to ny talk a few
ot her issues, so we mght have a |l ot of fun today.

As is the tradition with this year's
conmittee, Nozer has a comment.

DR SI NGCPURWALLA: | don't have a comment,
I have a question for you. The question is what
woul d your reaction be to the idea of nationalizing
the drug industry?

DR KIBBE: That is a wonderful question
and | think the answer to it resides with our
col | eagues over there. | know that if they ever

did that, I would volunteer to be drug czar. There
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are a couple of issues that | didn't hit on in ny
thing. One of themis direct-to-consumer
advertising. | think the issue of why the public
has the ni sconception that drugs are not safe can
be tied directly to direct-to-consumer adverti sing.

Many years ago, in my one opportunity to
appear on the Today Show, | was interviewed by
Debra Norville on the topic, and | was debating an
i ndustry representative, and | said that it would
conpl etely change the dynamics of prescribing and
using of drugs in the United States, and |I think it
has.

Two days ago, | was sitting at home
wat ching TV, and for an hour and a half, every
single ad on TV, every single ad was for a
prescription drug, and it just has to have a
dramatic effect on the way patients interact with
their physician and how they get health care. |
think it was a mistake, but we can conment on that,
t 0o.

Does anybody want to throw a few cents'

worth in while we are prognosticating?
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MR. CLARK: You nentioned sonething about
E. R Squi bb challenging the world to nmeet his
efficiency in his products that he nanufactured.
was just trying to point out that while he
chal  enged the worl d, that chall enge could prove
fatal today, because today, M. Squibb or Dr.
Squi bb woul d be required to freeze his
manuf acturi ng techni que, whatever it may have been,
and that while his challengers came in with new
t echni ques, he woul d be burdened with an approva
process that would sl ow down his ability to
conpete, and we should be able to create a
regul atory environnent that protects the public as
it still encourages innovation, and not just
encourages the innovation for innovation's sake,
but encourages applying it to the products and to
i nprove the entire environnent.

DR KIBBE: Cearly, he couldn't do what
he did then now, because the Federal Government is
in his business now.

MR CLARK: Exactly.

DR KIBBE: And that has happened after
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VWrld War 11. Before Wrld War |1, the Federa
CGovernment stayed out of everybody's business, and
that is a dramatic change in the way we do busi ness
in the United States.

We need to get to the desired state--I
recomend Pennsylvania, far |ess hurricanes--the
desired state, however, is going to be defined by
A az.

The "Desired State" of Science and
Ri sk- based Regul atory Policies

DR. HUSSAIN.: | will do it fromhere. In
a sense, what we wanted to do, sort of build on the
Manuf acturing Committee di scussion that was
reported quite el aborately by Judy Boehlert, the
chair of that commttee, but to sort of now do a
gap analysis, what we see as gaps between the
current state and the desired state from an
i nternal FDA perspective, what are the chall enges
we face internally, and get your feedback on that.

So, what we have are three presentations,
one, Helen will sort of |ook at the organi zati ona

issues, | will try to identify sonme of the

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (74 of 356) [11/3/2004 10:59:19 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

scientific gaps, and Jon will identify sonme of the
policy gaps and how we intend to sort of fill those
gaps.

If you could sort of give us feedback on
are we mssing in our gap analysis, it is a
prelimnary gap analysis right now, and then how we
proceed, and then this will be foll owed by
di scussi ons and presentations by PhRVA and GPhA
perspective on how they see the progress we have
made and sone of the challenges that remain.

So, that is the discussion for this
nor ni ng.

DR KIBBE: That neans you are passing the
ball to Hel en.

DR HUSSAI N Yes.

DR KIBBE: Let's see how you follow ny

act .
Organi zational Gap Anal ysis
M5. WNKLE: Believe ne, in 100 years, nhot
only could I not only follow your act, | wouldn't

know where to begin, and ny topic is so boring

anyway.
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I amgoing to tal k about organizationa
gap in the Agency right now as far as the desired
state is concerned, and as Ajaz said, this is sort
of a followup to sonme of the things we tal ked
about at the Manufacturing Subcommttee, and
think it is really inportant that we | ook at these
gaps and tal k nore about them and sort of discuss
how we can possibly fill some of them

I have sone ideas on filling on sone of
them but | think there is a lot nore that we wll
need.

DR KIBBE: There appears to be a gap in
the conputational problem too

[ Pause. ]

DR KIBBE: W are passing around a
transportation note for people who need help to get
to the airport.

M5. WNKLE: |Is everybody | eaving now?
CGosh, you could at |east have given nme a chance

[ Laught er.]

M5. WNKLE: As | said, | amgoing to talk

about the organi zati onal gaps and reaching the
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desired state, and | wanted to start off wth, just
a second, show ng you the organizational chart of
OPS, because | think as | tal k about organizationa
gaps, you need to know a little bit about what the
organi zation | ooks like, and | think you have a
good idea, but | just wanted to point out we do
have four offices.

You actually heard fromall four of those
of fices yesterday, but you say, in yellow, where
the CMC is done in all four offices, so al nost
every part of the organization in some way is
af fected by the changes that are being made by the
new paradi gm and what we are trying to acconplish
with the desired gap, which complicates the issues
sonewhat .

It is very inportant as we | ook at the
organi zational gaps that it is multi-dinmensional,
it goes across all of the organization. It is
bet ween organi zations and it is within
organi zations. There is lots of gaps here and we
need to |l ook at all of these gaps and figure out

how we are going to handle them
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It is outside of OPS and ot her parts of
CDER. W really do a lot of work with products
with devices with CBER, so we need to be sure that
those gaps are closed as we nove forward in trying
to acconplish the desired state.

So, basically, what | amgoing to be
tal ki ng about here is what we need to consider and
resolve in our process or processes before we can
adequately inplenment regulatory direction and
support through applications process and revi ew of
what we are calling the desired state.

I also want to point out as |I talk, and
you will see this a lot, that the organizationa
gaps that | amgoing to point out really intersect
with the science gaps that Ajaz is going to talk
about and the policy gaps that Jon is going to talk
about, and you probably can't really address any of
these separately although that is what we are
maki ng an attenpt to do here. But again as | go
through the organi zati onal gaps, you will see a | ot
of the intersections.

What constitutes the gap in OPS and what
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are actually the process issues for inplenenting
the desired state, and how we will review at
different levels? This is really sone of what we
need to tal k about.

One of the big problenms here is the
appropriate utilization and focus of avail able
resources. | amreading it wong. This is why |
am having problems. It is the resources. W have
a |l ot of human resources. You have already heard
sone of the issues that we have had with how to use
our best resources and how to focus those resources
on those issues that are nost inportant. So, that
is really one of the things that we have as part of
t he gap.

We are not always focused on those issues
whi ch are the nost inportant, and we don't al ways
have the science expertise available to focus on
the gaps or focus on the issues correctly. So,
this is a big gap that we have across the entire
organi zati on.

There is a difference in products and

regul atory requirenments and revi ew processes. W
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are regul ati ng ANDAs, NDAs, and BLAs, and BLAs even
fall under a different act than the ANDAs and the
NDAs. So, there are sone conplications and sone
gaps there that we are going to have to | ook at and
det ermi ne how best to handl e.

The organi zational structure, the way it
is set up really creates a really large gap in how
we are going to nove forward

I think we have made it clear in the past
that in ONDC, | know Moheb has tal ked about this at
different tinmes, Dr. Nasr has tal ked about this at
different tines, that we have chem sts fromthe
Ofice of New Drug Chemistry that are located in
the different clinical divisions, so that we |ack
consi stency in how they nmake deci sions often,
because it is done outside of the whole chemistry
structure, so to speak. It is done within the
Clinical Division, and we also lack the flexibility
of being able to use our staff and to utilize the
science and the staff because of these
col | ocati ons.

Actual ly, we have chemi sts in 18 different
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teans across the Cinical Divisions, and they very
rarely interact with each other, so it really
causes a lot of conplications in how we do our
work, and it will cause even nore conplications
when we get into the new paradi gm

I think one of the main gaps is that we
are very process driven, not science driven. This
goes back to the earlier comrent by Dr. Kibbe. W
are regulating a science industry. It is a science
i ndustry that we are regul ating through process.

Sone of the things that contribute to this
is PDUFA in generic drugs, first in, first
reviewed. W have a tiered approach to our
reviews. W have heavy backlogs. | think that
Gary has made that point several tinmes to this
conmittee. The workloads are big, the backlogs are
big. So, that is really driving us, too, to focus
nore on process than science. So, this is causing
us to really have to rethink how we want to do
t hi ngs.

Part of what is adding to that workl oad

and to the backlog is that we get too many
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suppl enents. W require supplenments on little
changes that really have no significance in the
manuf act uri ng process.

Al so, part of the gap is the interaction
with inspection. W have a |ack of appropriate
revi ewer involvenent, and we get no feedback. W
do not get copies of 483s. Once they have been in
to the industry with the observations, we don't
even have any correspondence in nost cases with the
i nspection people on things that they find when
they go out on inspections.

So, how you are supposed to really have
know edge about the products that you are review ng
in the future or where you can use that know edge
that has been gathered and incorporate that into
your thinking about reviews and products, you can't
do, so that really creates a | ot of gaps

One of the things that is going to create
a gap in the future is the possibility of having a
two-tiered system As we tal k about the desired
state, as we talk about the things that are

required under the desired state, we don't have
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regul ations that are going to require nmanufacturers
to subnmit pharmaceutical devel opnent information

We don't have regulations that are going to require
themto do this thing or that thing, and in sone

pl aces, | amnot even sure we have the carrot to
encourage themto do that.

So, you are going to have sone conpanies
that are naturally going to submit this stuff, or
naturally going to nove toward PAT and toward other
aspects of inproving on their nmanufacture, but you
are going to have compani es that don't, so what we
are looking at is the possibility of having a
two-tiered systemwhich is going to create a gap
even within one revi ewer.

He is going to have to be able to | ook at
both tiers and nake decisions, and this is going to
complicate issues a | ot when we nove ahead.

We use gui dances to acconplish
consi stency, and those gui dances are sonetines very
prescriptive, and this adds to the whol e gap, and
al so not only are we using gui dances for

consi stency, they are also up for interpretation
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Unl ess they are prescriptive, they are interpreted
differently by different people, so obviously, we
have sone concerns about this.

Organi zati onal conponents are too
reactive, and not proactive. Now, this is caused
by workl oad, and the workl oad continues to
per petuate the problem

You have to be reactive because you have
so much work piled up in your In box that that is
what you have to focus on, and it is very hard to
be creative and innovative and think about those
i ssues and problens that you are going to have down
the road, think about, as Dr. Kibbe was tal king,
new t herapeutics that are coning al ong or new novel
delivery systens or different things like that, too
busy nmoving the freight fromday to day.

Use of available scientific expertise and
scientific collaboration. Oten within especially
in ONDC, because they are broken up according to
the clinical divisions, you may not have the
necessary scientific expertise to | ook at an issue,

to look at a problem to know really what the right
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direction is for naking a decision on a product.

Al so, we do not go out and use a | ot of
scientific collaboration. | mean we have a | ot of
SGEs, we have several in this roomthat are hel ping
us on different scientific issues of a broader
nature, but we could be taking advantage of sone of
those and calling and getting nore information in
the future.

There is a challenge in focusing on the
appropri ate questions or what are the right
questions. Reviewers have a tendency--and this is
not any ki nd of negative agai nst reviewers--but
they do have a tendency to |look at all the data
that is provided, and we have not focused down on
what the appropriate data is, and, therefore, the
appropri ate questions that we need to have
answer ed.

We have a lack of utilization of
appropriate tools. W could be using statistics
more, all of us, to get better answers to sone of
the questions that we have around review. There

are other tools, as well, that we could be using
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that we are not. One of the big areas | think that
causes a gap is the lack of conmunication between
disciplines, but | do want to add to this, there is
al so a | ack of comuni cati on between organi zations
or conponents of the organization, and this is one
of the things that we need to focus on to help
cl ose the gap.

So, | did take a | ook at what we had done
so far for closing the gap, because | think it is
i nportant to enphasize some of the stuff, because
we do realize that we have sone big gaps here

I do want to upfront say, though, that
these are not all of things that we need to do.
know that there is a lot nore down the road that is
going to cone along, and | amreally |ooking for
advice fromthe Advisory Conmittee as to sone of
the things that we need to be thinking nore
carefully about, or mmke suggestions for sone of
the things that we could be doing to help cl ose
this organi zati onal gap.

One of the things we have been doing is

maki ng sonme structural changes in the organi zation
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In the Ofice of New Drug Chenistry, which Judy

tal ked about yesterday for the Manufacturing

Subcommittee, we are reorganizing the Ofice of New

Drug Chenistry. W are actually doing away with

the collocation and maki ng one O fice of Chem stry

when we nove to Wite QOak.

We feel that this is going to give us a

| ot of consistency or at |east nore consistency,
and give us the opportunity to have nore

flexibility as to how we | ook at the review

process. W feel that this is going to have some

real advantages to us.
We are also, in our Ofice of Generic

Drugs, we have set up a third division for doing

chemi stry. The workload is so heavy in the office
that we felt like if we had nore divisions where we

could spend nore tine and focus nore on sonme of the

i ssues, that we could help in sone of the gap
probl ens, having reviewers on inspections or as
consultants to inspection, so have conplete
know edge on products and the results of

i nspecti ons.
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This is sonmething that we have been
wor king on. W have been working with our Ofice
of Conpliance and with our field conponent. W
feel like we would like to have reviewers on
inspection. We think it is very inmportant for them
to go out and provide sone of the scientific
know edge to the inspectors as the inspections are
bei ng done, but | don't think that part of the
question even cane up yesterday on resources to do
t hi s.

This is a resource issue. You are taking
peopl e away fromtheir desk to go and--we have
al ready tal ked about the workl oad being
hi gh--taki ng people away fromthe desk to go out on
i nspections and spend tine away fromtheir desks,
but also this is costly, and like it or not, we are
not flush with noney, so we won't be able to do
this in every inspection.

But | do think it is inportant that before
the inspections are done, even though the reviewers
can't go out, that they provide consultation to the

i nspectors and tal k about some of the issues that
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they have seen in the reviews of these particular
compani es and gi ve them some advi ce on what they
may want to focus on nore in the inspections.

One of the big things that is really
necessary, in nmy mnd, to closing the gaps, and
again this sort of goes across the whol e concept of
the science gap and the gui dance gap, and our
policy gap, as well, is that we have a | ot of
questions we still need to answer and address.

This is only a few of them but | think
there is a lot of things that we have not cone to
grips with on manufacturing science and how that is
going to affect our review and what our review
process is going to be to handl e these things in
the future - things like quality overall summaries

Dr. Nasr tal ks about incorporating this
into the process of ONDC. W have not cone to any
conclusions on this. W are still in the proposa
stage. W need to decide, if this is the direction
we want to go, what is the benefit of it to us, to
the industry, and what we really need to see in

that Q0S. So, that is a question that we need to
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| ook at.

VWhat we need in the way of pharnmaceutica
devel opnment information. There is a |ot of
i nformati on that these conpanies have in the
phar maceuti cal devel opnment arena, and do we want
all of that information. [If we get that
i nformati on, what are we supposed to | ook at, what
woul d we focus on. W need to answer those
questions, it is very inportant, before we start
asking for this information.

We have to have addressed that before, |
think, conpanies are going to feel confortable in
providing it. | think nany conpani es see this as
just nore information they are sending us to | ook
at and nore questions they are going to get from
us, so we really have to devel op our processes.

We al so need to | ook at things |ike how
industry will determne critical attributes, so as
we | ook toward the desired state, that we are able
to regul ate that and include those in our process,
and we need to know in all these cases what we wil |

do as far as review ng these.
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This is just a small part of the
questions, | think, that we need to be addressing.

Al so, as far as closing the gap, we need
to have a better understandi ng of what constitutes
the design space across all products, and once we
have a good feel about that, or understand that, we
need to know when notification to FDA is necessary
for change in manufacturing.

We have not reached these concl usions yet,
and we need to have working groups, whatever it
takes, to really devel op our own internal thinking
on this and work with industry to make sure that
the direction we are going is going to be useful to
t hem

We need to have a better understandi ng of
what risk for a product is and develop a systematic
ri sk approach to review processes. | keep seeing
time and tine again, people talk about risk
managenment or risk processes, and stuff |ike that.

I think when you tal k about risk managenent, you
are tal king about something different for every

per son.
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I nmean what is in ny mnd, what is in
everybody else's nind in this roomcould be
entirely different, and we at the Agency need to
narrow down as far as review is concerned, decide
what that means, how we are going to use it, and
have a very, very concise programfor ensuring that
we do look at this in a fair and equitable way.

Gui dances. Again, Jon is going to talk
about gui dances, but it is really necessary for us
to go back. This will help us close the gap, but we
need to go back and | ook at our gui dance. W have
many gui dances out there that are outdated, many
gui dances that are overly prescriptive, nmany
gui dances that don't fit into the new paradi gm at
all.

Jon is in the process, he and his staff,
of going through the gui dances, renoving sone,
redoi ng sonme, and | ooki ng at what gui dances we wl |l
need for the future in order to incorporate sone of
t he changes.

Training. This goes to the question Ml

asked, training, training, training i s necessary
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here. W have so nuch to train. W are doing sone
training, and I will talk about sone of that, but I
think it is really inportant and part of what we
need to do to close the gap, is determ ne what
really training our reviewers need and what
training is necessary for the industry, and | don't
think we have cone to those concl usions yet.

We need to determ ne how we are going to
work under a two-tiered systemif, in fact, that is
the direction that we go, and we need to have
devel oped the processes for doing that. W need to
develop an internal systemfor handling differences
in Review Divisions.

I nmet a couple of nonths ago with PhRVA on
a RAC Committee on a dial ogue session, and this was
one of the things that cane up was the need for a
di spute resolution process, sone kind of mechani sm
where, when there are differences in review, that
we are able to handl e those decisions and get
informati on out as to how these issues are
resol ved.

The last thing | have on here--and
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actually, | wote this slide before we even had
some of the conversations yesterday--was what is
really inportant is we need to have appropriate
metrics for measuring things.

Today, in the review, we neasure by what
we acconplish, how many suppl enents we get. Well,
let ne tell you when you are mneasuring suppl enents,
and that is an indication of how good you are doing
your job, you are going to want nore suppl enents.

We have got to really back off of the
metrics that we currently have and | ook for those
appropriate netrics to help close these gaps.

So, sone of the current steps we have
across OPS, we mentioned before that we are setting
up a working group under the Manufacturing
Subcommittee of the Advisory Comrmittee to begin to
address many of these questions that we have. W
are also setting up sone CRADAs to get sone case
studies to help us, too, in getting a better
under st andi ng of these issues and how we are going
to handle themin our processes.

ICH, too, is going to be an inportant part
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of hel pi ng us handl e sone of our organi zati ona
decisions especially B as it |ooks at the desired
state and i npl enment sone guidelines on it.

We are doing sonme workshops. W have a
Wor kshop of Specification Setting and | ooking at
how we need to have a nechani stic understandi ng of
setting specifications in line with the direction
that we are going.

That particular workshop is set up in
March, but | will be upfront with the fact that |
think there is still going to be issues that cone
out of that workshop where we are going to have to
| ook nmore specifically at sone of the specification
areas and really dig deeper into them so | really
antici pate nore workshops than this just in the
area of specifications, but | think a nunber of
wor kshops are on the horizon in order for us to be
abl e to address many of these questions.

| actually think, too, one of the things
that we are probably | ooking at having a workshop
onis quality overall sumaries. |If that is the

direction we want to go, | think we need input from
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the industry and others, so that we have a better
under st andi ng of what we need for using that type
of process and what it nmeans to us in the industry
when we do

We al ready have sonme col | aboration with
academics. As | said, we are involved in severa
CRADAs or in the devel opnent of several CRADAs.
think these are going to be very hel pful for us in
getting a better understanding of some of the areas
that we need to, or some of the questions we need
to, answer, so that we can fill sone of those gaps,
and we have been doing sonme work with the Product
Quality Research Institute.

As | already said, we have an interna
revi ew of our current guidances, which is very
i mportant to hel ping us have the appropriate
gui dances out there. W are devel oping a program
for teaminteractions for inspections.

We are sort of basing this on how we have
handl ed PAT and t he team approach, and we are
working with Conpliance in the field to develop a

better way of handling inspections and including
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the Review folks in those inspections, and al so a
better way of getting the findings fromthose
i nspecti ons.

Training for reviewers. W have already
had a nunber of scientific sem nars. W have
started that, especially, OG has one every six
mont hs or so, and those sem nars have been very
beneficial to our staff in hel ping us have a better
under st andi ng of where we need to go, but we need
nmore sem nars and we need, again, really a set
training programfor all of our reviewers

We did forman OPS Coordinating Commttee
within the i mediate office, and actually, Keith
Webber and Gary Buehler are the chairs of that
committee, and we will be looking at all the issues
that cone into OPSto try to ensure that we have
consi stency throughout all of OPS on handling
t hese.

One of the other things that we are in the
process, | think, that will help with the gap is
finalizing the gui dance on conparability protocol

Also, in ONDC, as | said, we are really
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changi ng the organizational structure, but much
nmore than changi ng the organi zational structure, we
are changing froma review programto an assessnent
program and that assessnment programw || focus on
quality attributes of the manufacturing including
chem stry, pharmaceutical formulation, and the
manuf act uri ng process.

So, the significant thing here is that we
will be looking at nuch nore the chem stry, the
CMC, and that is where the assessnent programis
f ocused.

We have the proposed Q0S. W have al so
i npl emented a team approach. W are establishing a
peer review process. W have already done this on
alimted basis to provide nore scientific input to
our scientists in their review processes, and
hel pi ng everyone have a better understandi ng and
sharing the know edge that they learn fromthe
revi ews.

We are inplementing a Quality Systens
approach. One of the things, too, that ONDC is

doing, is they are devel oping a nock NDA under the
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new paradi gm under the desired state paradigm so
that they will have a better feel for sone of the
questions and issues that can cone up, and they are
| ooki ng at reduci ng suppl enent requirenents.

OGD has reorgani zed, as well. As |
menti oned, they have an additional Chemistry
Division. They are |ooking at changes in the
suppl enent review and evaluation to determne if
sone of the supplenents can be elim nated.

They have al so taken on the team approach
on sone applications, so that they have better
utilization of scientific expertise and ensure
consi stency across simlar product areas, and they
are also looking at efficiencies in reviewto
el im nate redundant or non-essential review
activities. So, they are very much invol ved, too,
in some of the things that we need to be focused on
in order to elimnate the gap.

OBP, which is, of course, our newest
revi ew organi zation, is |ooking at suppl enent
requirenents to determ ne where we can elininate or

reduce suppl enments.
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Sone additional steps. | think we need to
i nvol ve stakeholders in the review of guidances.
Maybe under the Manufacturing Subconmittee we need
a group that | ooks at sone of the guidances. |
don't know how we need to do this, but | think it
is a step we need to do.

W need to deternine how to handl e the
two-tiered approach, if we do it at all. | have
mentioned this before, and | think it is going to
be inmportant to involve industry and others in
doi ng that.

We need to have external workshops,
devel op a dispute resolution process. One of the
things, too, besides |ooking at regular GW
i nspections, we really need to | ook at better ways
to handl e pre-approval inspection process.

I would really like to see reviewers nore
i nvol ved i n maki ng sone of the decisions on whether
to do pre-approval inspections and to set better
criteria for getting those done plus participate on
the inspections if we feel they are necessary, and

devel op appropriate nmetrics. These are things we
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haven't started on, but are obviously necessary,
and | am sure there is others.

Just to finish up, observations and
conclusions. | think we need to continue to
address and anal yze the organi zati onal gap issues.

I think they are going to be really inportant to
us, to have determ ned what they are and to resol ve
how we are going to handle themin the future in
order to nove in the direction that we need to do
to be able to regul ate under the desired state.

One of the things | think that is very
important that we need to think about is culture.
When | tal k about culture, | amtalking about the
culture within FDA, and | amtal king about the
culture outside of FDA

There are a | ot of changes that need to be
here. | realize that the culture is always a
different area of thing to handle. | thought
Jerry's exanpl e was an excel l ent exanple of how the
culture is a problemin some of the things that we
are trying to do, and this is one of the things

that we have got to manage and figure out how best
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to handl e.

Al of this, all of this, the changes in
the organi zational gap will take time, and we need
to be dedicating the time to nake it happen

Also, as | said, a lot of this depends on
resol ving sone of the science gaps that we have.

W need to include stakehol ders in making sonme of
the deci si ons and devel opi ng sonme of the
procedures. W need to work closely, | think, with
the stakehol ders or we are really not going to have
the answers that we need.

The training of reviewers is inportant,
and the thing | think that is going to be sonething
that we have got to be open to is that as we nove
forward, we are going to see other gaps that we
haven't anticipated, and we are going to have to be
ready to fill those

That is all | have. Thank you

DR. KIBBE: Thank you, Helen

Shoul d we take questions or you want to
nove to the--

M5. WNKLE: Let's go through all of it,
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yes.

DR. KIBBE: | will hold my really tough
and incisive questions until later.

Scientific Gap Anal ysis

DR. HUSSAIN: Last night | had a phone
call and | couldn't answer that, but this norning,
at 7:00, | had another phone call froma conpany
whi ch recently got an approval for an inhalation
product, and they were ecstatic. They had subnmitted
a conpl ete devel opnent pharnaceutics report, and
that process went extrenely well. This was a
one-cycl e review approval for an inportant product
including all the devel opnent report.

So, | think that is a wonderful exanple
that shows ONDC has al ready noved and things are
moving in this direction already. W probably wll

make a case study out of it, and so forth.

Anyway, | would like to sort of focus on
the scientific gaps. | will use sone background
information. | know a nunber of nenbers on this

conmmittee who are new, so | thought I wll spend

sonme starting with the basics.
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I think, as Dr. Wodcock had conme to the
Manuf acturing Conmittee, her articulation of what
is quality has really cone to alnost fruition, and
she is publishing this article soon. The
definition of quality is fundanental as we nove
forward, and there are sonme chal | enges as we nove
f or war d.

Good pharmaceutical quality essentially
means an acceptably low risk of failing to achieve
the desired clinical attributes. That is the goa
of achieving quality.

The chal | enge has al ways been, and you
heard many of the di scussions yesterday, saying the
weakest |ink--and the weakest link is what we have
to strengthen and address--how do we |ink
nmeasurenents and risk?

I think what we believe quality by design
approach that we are developing under ICH @B is a
way to help that. It is a nultivariate nodel. It
is characterized during devel opment. You have to
t hi nk about, when you think about quality by

design, the clinical is a confirmation of that.
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That is the fundanental aspect that | think is
going to be a significant challenge in how we
achi eve that.

At the same time, you have to renenber
that devel opment is only one part of it. You
essentially have to make sure you have a quality
system

The final |ink between product and
custoner-driven quality attributes really nmeans you
have a good quality system for nanufacture that
brought us consistently also, that requires
i ntegrated product and process know edge on an
ongoi ng basis, because you don't stop |earning at
the tinme of approval. |In fact, you learn quite
significantly after manufacturing status.

You have to assure ongoi ng control, and
you have to enabl e continuous inprovenent.

In summary, | think Dr. Wodcock
articulated this at our ONDC scientific rounds on
Cctober 6th. The future definition of quality
shoul d be probabilistic in nature. That is the

fundanmental aspect, and we are not there yet.
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Sci ence managenent, risk nmanagenent, and
qual ity managenent are critical aspects, and
think we really would Iike to be |leaders in this,
and | personally believe that we are.

But let ne take a | ook backwards from
beginning with the end in mnd. Since we started
the PAT Initiative, the cGW Initiative, our focus
has been on |l ooking at the entire system and we
have been | ooki ng backwards from a manufacturing
end to the entire discovery devel opnent product,
and it is what do we learn fromthat.

But before you | ook, before you neasure,
it is always good to nmake sure your neasurenent
systemis good, so you get your eyes checked. That
is the synbol there.

The reason | was so sensitive to that is
think the dissolution variability froma
manuf acturing end, we really fully appreciate it
when we are putting that white paper together, that
today, companies don't have the ability to docunent
| ower variability than that of the calibrated

tablet, and which is nade with the conventi ona
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met hod, and so forth. So, that was | think a stark
reality that a ot of us fully understood during
this process. Art nentioned that, and so forth.

So, what are the chall enges here in the
sense the chall enge is organi zati ona
conmmuni cati on, and know edge sharing and
information sharing. |If you work in silos, the
boundari es between organi zation, which | cal
interface, the quality of the interface between
functional unit, that means the effectiveness and
efficiency of the process, the interface can be
handoffs between functions, and often is in need
for better coordination, and that is what we
| earned through our GW Initiative.

The rapi d and broad novenent of
i nformati on and know edge sharing is necessary for
process optim zati on between organi zations, within
any organi zation itself, so we have to nove from
technol ogy transfer to know edge transfer

But just toward the stage, reliability is
a phrase that we often don't use in

pharmaceuticals, but reliability has a very
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di stinct body of information, body of know edge
associ ated with that.

So, if you look at this figure, you have
performance, you have life, shelf life, and you
have a desired specification on both sides, on the
per f or mance.

The first, Figure A is good perfornmance,
but poor reliability because the performance
changes significantly over tinme, and the
variability of the spec changes, too.

The second one i s good performance and
good reliability over the life.

The third is poor perfornmance bel ow spec.

So, | think the key is when we think about
performance, we are thinking about perfornmance of
the shelf life, the bioavailability, and so forth,
remai ni ng unchanged t hroughout the shelf life.

Just to keep that in mnd.

In the current state, today, chemistry,
manuf acturing, controls, design information
available in applications is limted and vari ed.

Qur reviewers have a high degree of uncertainty
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with respect to what is critical and what sort of
process controls are necessary.

Qur reviewers have significant doubt on
the |l evel of process validation and process
under st andi ng. So, they have no option but to
focus on in-process and product testing. So, in
t he pharmaceutical manufacturing from an
engi neering sense, testing is control, but in an
engi neering sense, control is very different. It
is a dynami c nethod. We don't do that.

Ri sk coverage post-approval is a
chal | enge, and suppl enents are a neans for risk
mtigation. That is the way we have approached it.

Traditional use of market standards--these
are the pharnmacopei al standards--as rel ease tests
are not effective for process understandi ng and
continuous inproverment. 1In fact, by definition, if
you have attribute data or so-called zero
tol erance, continuous inprovenent is inpossible by
definition. That is the definition in QS 9000,
because we can only have continuous i nprovenent

when the product is already in spec.
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If you have zero tolerance criteria, by
definition, the product is not in spec. So, that
is the fundanental thing. Also, we understood and
wote about that in our Manufacturing Science white
paper.

We have variable test nmethods for physica
characteristics, less than optinmal systens
perspective and approach, |ow efficiency and high
cost of drug devel opment and manufacturing, and
continuous inprovenent is difficult, | would dare
to say not possible.

So, the success of the cGW Initiative was
to get a consensus desired state statenment, so | am
not using the exact words that we devel oped. They
are nodified and the desired state statenents
adopted by ICH, these are the ones. Product quality
and performance are achi eved and assured by design
of effective and efficient manufacturing processes.

Since we are | ooking back fromthe
manuf act uri ng side, nmanufacturing goals are kept
first.

Product specifications based on
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mechani sti ¢ understandi ng of how fornul ati on and
process factors inpact product performance, and an
ability to effect continuous inprovenent and
continuous "real time" assurance of quality.

Now, let's start looking at this in the
sense what are the gaps and how do you fill those
gaps.

I nformati on and know edge for regul atory
assessnent and deci si on process based on the
desired state is information related to quality and
performance and how t he design inpacts that. So,
we need to know i npact of fornmulation and process
factors on performance.

We need information to judge and devel op
speci fications based on nechani stic understandi ng.
We need information to evaluate and facilitate
conti nuous inprovenent, and continuous "real time"
assurance of quality.

The focus is on design, and if you are a
fornmul ator, especially one trained a few years ago,
or if you have been in the design business, this is

sinmply | ogical extension, so this is nothing new
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about this, but if you are not, then, you have to
think differently the design process.

Desi gn i s about doing things consciously,
and not because they have al ways been done in a
certain way. It is about comparing alternatives to
sel ect the best possible solution. It is about
expl oring and experinmenting in a structured way.
So, that is what design vocabulary brings to us.

So, in the context of drug product
devel opment, design is about doing things
consciously, so you start with the intended use.
That is the fundanental issue. You cannot forget
the clinical use of the product that you are
designing. That includes route of adm nistration,
patient popul ation, and all other things that
i npact on the intended use.

That intended use defines for you what the
product design should be. You have options to
sel ect, and you sel ect a product design. That
design | eads you to design specifications, and
those design specifications define the

manuf acturi ng process and its control necessary to
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devel op those design specifications back to deliver
the intended use.

So, you have product performance, design
specification that reliably and consistently
deliver the therapeutic objective, and you have
manuf acturing capability, ability to reliably and
consistently deliver the target for a design. This
is straightforward, |ogical, no rocket science, and
we have been nmaking and doing this for 100 years.

So, that was the basis that we said we
will develop the ICH B, and ICH 8B docunent, which
will go to Step 2 in Yokohama, | am confident about
that, will essentially bring this type of
i nformati on.

It will not deal with the drug substance
manuf acturing part of it, but it will start with
drug substance characterization

So, it will bring in characterization of
components of drug product. It will bring in
aspects of manufacturing conpatibility, and so
forth. Mich of this information is sort of mssing

or varied in the current subm ssion, and we are
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hopi ng, al though the sections in CTD-Q (P2) are not
i deal, we have to live with that because that is
how everything goes in green, we felt that the
sections provide enough roomfor bringing all the
informati on to bear on that.

So, we have nmade significant progress, and
I think the draft 4 we are working on has captured
most of this.

What is the inportance of design thinking?
Desi gn thi nki ng nakes the user paranmount, ensuring
that services we end up will do the job they are
supposed to, as well as delighting the custoner.

Desi gn thi nki ng and nmet hods provi de new
routes to better public services that neet people's
needs and deliver value for nobney. That is the
key.

We have been naking tablets for 100 years
or nore. It is a design problem W essentially
have not used the vocabul ary, we haven't brought
that in. Tools, such as pre-fornul ation
characterization, and so forth, literally have

becone [inaudible], but that information often is
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m ssing in our assessnent.

So, if | distinguish between conventiona
and novel design for the sake of distinction in
terns of how we use prior know edge, the key aspect
of this design and quality relationship is utility
of prior know edge. For simlar drug products, you
have probably nore prior know edge, and for nove
designs, you have to rely nore on the experiments
you generate, but prior know edge is the key.

If you are going to come with a new tabl et
formul ati on, and you have 300 sinilar tablet
formul ati ons on the market, how nuch nore
informati on do we need? |If you |everage the prior
know edge correctly and characterize your drug
substance in a way to say all right, this is the
way it is, you can |everage that know edge.

Level of mechanistic understanding wll
depend, will vary. Pre-fornulation prograns, nany
good pre-formul ati on prograns get to the mechani sm
of degradation, get to the nechani sm of absorption
i ncluding BioformC assification System

characterization, that is the fundamental. That
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defines literally every aspect of the nmanufacturing
process and ot her things.

So, if you have that information, if you
wi Il not be mechanistic conpletely, but you have
val uabl e information, that noves forward

The challenge | think is to think about
design during drug devel opnent. As you devel op
your characterization and your devel opment program
you have to keep in nmind the ability to reliably
predi ct performance, confirmas you progress.

Every experiment you do next, say, a scale-up, is
addi ng to your know edge base, is a neans to

eval uate the predictability of your prior

know edge, and so forth.

So, if you think about designing the
entire devel opnent project froma design
prospective, and capturing your predictability, you
actual |y have an opportunity to nove forward very
quickly in terns of regulatory aspects, as well

So, level of understanding increases over
time, and | think we have to recogni ze that.

Structured enpirical approach is often necessary
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because you often are not nechanistic.

Use of prior know edge to identify and
sel ect a design space for characterization is
fundanmental, and | think Ken Mrris nmentioned this
yesterday. People often junp into design of
experinments w thout know ng what design space they
want to expl ore.

If you mss the prior know edge, you
actual |y increase your workload, you increase your
cost by not being intelligent enough to say what
are the critical variables upfront, and sort of
expl oring the design space. You cannot approach
this in a blinded fashion.

For exanple, now, if you have multiple
nunber of variables that you have to study,
obvi ously, you cannot study all of them That is
where risk cones in. Prior know edge and ri sk
assessnent is the way to address that, for exanple,
failure node effect analysis would be a neans to
say all right, these are the critical variables, at
| east these are potential critical variables, these

are the ones we will select and nove forward.
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So, initial conditions for screening
experinents and then experinental conditions are
then dependent on this prior know edge and ri sk
assessnent.

I mpact of fornulation and process factors
on perfornmance, why can't we | everage and be nore
intelligent about our clinical trial material
itself, and how do we design clinical trials,
because that is where the connection between
quality and clinical conmes together, and | will
show you an exanple as we go

Simlarly, with shelf life. |If you are
getting nmechanistic understanding, and so forth,
prior know edge and shelf life, | think is a
wonder ful opportunity which we don't utilize today.

Just to give you an exanple, these are
standard procedures in industry. Here, is a work
from Angen in a sense how do they address the |arge
nunber of variables as they go through process
characterization, pre-characterization experinents,
is to bring the prior know edge to bear on this.

So, process characterization studies start
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with pre-characterizati on work, screening
experinents, interactions, and conbi nati ons of key
paraneters | eading to process redundancy.

They sort of covered that with a formal
risk analysis. So, these are standard procedures,
and in many, many aspects, the formulation
devel opnment process has built in robust approaches,
but it is not formalized, it is not well
under st ood.

What is a robust design? A robust design
is not renoving the source of variability, but
designing a process or product to reduce the
variability.

A very simple exanple that in
pharmaceutical s we have, is we know nagnesi um
stearate is a wonderful lubricant, but it has a
drawback of affecting dissolution, we know that.

Hal f of the formulations that we have in
our submissions actually have a robust design built
in. They will use a smaller nodel on sodiumlauryl
sul fate. That negates the negative effect of

magnesi um stearate. W have known that as
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pharmaci sts, formulators, and so forth, a |ong
period of tine, but we never captured that as a
know edge base.

If you are making a tablet, you are
compacti ng. Conpaction has an effect on
dissolution. |If you have right anmount of
di sintegrating agent, you renove the effect of
compaction force. |It's as sinple as that. That is
what a robust design principle brings to bear on
t hat .

VWhat is troubling often is, if you | ook at
t he SUPAC gui dance, and if you | ook at the way we
have regul ated, the way we have done experinments
often is to define our input or independent
variables in terns of equipnment. Say, for exanple,
if you | ook at the SUPAC gui dance, we say equi pnent
of same design and operating principles, you can do
this, and so forth.

That is not a quantifiable. It is an
identifier. So, we know that performance of a unit
operation depends on material characteristics,

particle attributes, equi prent design, and

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (120 of 356) [11/3/2004 10:59:19 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

121
operating conditions.

I nstead of sort of defining of input as
equi pnent A, equi pnent B, and equi pnent C, and then
doi ng a design experinment, if you are smarter, you
will say all right, what are the forces acting on
the particle irrespective of the equi pnent design
That renmpbves that and inproves your ability to
generalize. So these principles have been there
for 60 years.

Let me explain, in a sense, | think the
key aspect here is risk-based specifications.

Here, is an | CH BA decision tree. Let ne walk you
through this.

What specific test conditions and
acceptance criteria are appropriate for a
conventional or imediate rel ease dosage forn®?

Now, Professor Nozer corrected ne before,
so | will correct nyself again. He said this is
not a decision tree, this is an event tree.

Question 1 is: Dissolution significantly
affects bioavailability? That is the Question 1.

If the answer is yes, develop test
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condi tions and acceptance criteria to distinguish
bet ween unaccept abl e bi oavail ability.

But if the answer is no, you go down. Do
changes in fornulati on or manufacturing variabl es
af fect dissolution?

If the answer is no, go down. Adopt
appropriate test conditions and acceptance criteria
wi t hout regard to discrininating power, to pass
clinically acceptabl e batches.

The first question is how do you know
dissolution significantly affects viability. Most
NDAs, not all, have a sinple test that they do. It
is called a "Related bioavailability study." They
will conpare a solution with a solid dosage form
and often you see they are superinposable. That
means dissolution is not rate limting. So,
dissolution is not likely to affect that.

Do changes in formul ati on variabl es affect
di ssolution? Yes, all of themdo, nost of them do.

If the answer is no, for heaven's sake, if
you can find a fornulation that doesn't have that,

but you still put a dissolution test. The question
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shoul d be why, why do you need that dissolution
test?

So, sone of the questions, how, why, and
what really have not been addressed adequately, and
our dissolution specification setting is one, two,
three, these were your three batches, this is your
specification. COten, it is linmted to that.

I want to remind you that variability is
inherent, and | did include a paper in your packet.
Thi s was published recently from Canbri dge
Uni versity and Pfizer.

It said if you don't account for
variability and you assune that neeting
speci fication neans you are bioequival ent, that may
not always be true. |In fact, if you do this
anal ysis, if your specifications are not set right,
you have a 50-50 chance whet her you are
bi oequi val ent or not, or whether you neet
speci fication or not.

So specifications for dissolution are not
likely to be the ones ensuring bioequivalence. It

is the entire control process that does that, but
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we focus so nuch attention on just one test, we
m ss the whol e point.

Let me cone back to this decision tree. |
think in a quality by design thinking, this is what
are ny questions. So, dissolution significantly
af fect bioavailability is a product design issue.
You start with your pre-fornulation, your biopharm
classification, the solubility, perneability, and
all that aspect, and you have an anticipation
whether it will be affected or not, so when you do
your related bioavailability study, you are
conform ng your past prior know edge.

So, postul ate-confirned based on nechani sm
or enpirically, and that can apply to the question
dissolution significantly affect bioavailability or
do changes in fornulation affect dissolution or
not .

But Jurgen points out, the key question is
we have a mind-set 80 to 125, and that is the magic
nunber. \Where did that magi ¢ nunber conme fron? |
think this is where the clinical relevance cones

in, what is a relevant acceptance criteria to judge
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whet her an acceptabl e bioavailability is there or
not, and that is a clinical pharmacol ogy question
That is where we link to the clinic.

If you have a good PK/PD assessnment, and
so forth, you have far nore information avail able
to nmake a nore rational judgnent, and that is the
question there.

So, design of manufacturing and controls,
and the question is howreliable those are, do
changes in fornulati on and manufacturing vari abl es
af fect dissolution? If the answer is yes, Are these
changes control |l ed by anot her procedure and
acceptance criteria?

If the answer is yes, we come back and put
a dissolution test. M question is why? |If the
dissolution test itself is variable, and so forth,
why woul d you want to put another test? You have a
series of tests, and so forth, your chances of
failure keeps increasing.

So, the questions that we need to ask are:
How good or how reliable are your design and

controls that you have put in place for particle
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size, norphic form and so forth, to address these
condi tions?

So, overall risk-based CMC woul d ask why
for these questions, but also, so what? |If
dissolution is not rate-limting, the question
shoul d be so what, why do we need a dissolution
test, and so forth.

So, this is howit all sort of cones out.
So, quality by design thinking brings an overal
CMC systens approach, for exanple, link to norphic
form particle size, stability failure nechanisns,
and so forth, to address this in a systematic way.

Conti nuous inprovenment is not possible
t oday, because any novenent is a change. This is a
direct cut-and-paste from our SUPAC gui dance
Level 1 change, definition of change is this
category includes process changes includi ng changes
such as mixing tines and operating speeds within
application/validation ranges.

If you need to have validated those
ranges, any novenent within that is a change today.

So, it requires to be reported. |If you change
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out si de those ranges, you not only have to report
it, but then you have to do a Case B dissol ution,
which is a profile conparison, and the suppl enent,
and the stability, and so forth, so today, it is
not possi bl e.

Qur | aw and our regul ati ons provide
provi sions for those approaches, and this is a
Section 506A of the Act and 314.70 that we issued.
We are required to nmake deci sions based on
potential to have an adverse effect on identity,
strength, quality, purity, or potency of the drug
product .

We have used the phrases "substantial,h"
"noderate,” and "minimal." They are not very
useful, they are not probabilistic, and | think
that is where we have to work at.

But also, if you |look at CFR 314.70, there
is a provision no change neans no reporting beyond
the variations already provided in the application,
and that is where the design space comes in.

So, what is this design space? The design

space is sinply a space of know edge or information
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where you know you will not affect your

bi oavail ability, you will not affect your

stability, and you will be in specification, but
you are inproving the manufacturing efficiency, you
are inproving the manufacturing process through new
equi pnent, better controls through process

adj ustnent in response to inconing input variables,
and so forth.

So, that is what continuous inprovenent
is, and Box defined this years ago as evol utionary
operati ons.

So, that is how ICH B information that
brings reliability to your deliver design
information, 1CH @, which will develop the failure
node effect analysis and ri sk comunication, too,
all of themcone together to define a design space
for continuous inprovenent, and that design space
wi || depend on the conpany's information that sort
of comes about.

You will know which area is the change,
which area is not a change, and that is the map of

Maryl and, a weather map, so you shouldn't be in the
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red area. That's about it.

Yest erday, Steve showed this slide that |
had devel oped for thinking about the entire system
how do you connect the dots. | amnot going to get
into that, but | think the key aspect there is the
know edge space, and the know edge space in
relation to the clinical know edge space and in
relation to the manufacturing know edge space all
have to cone together to sort of address this.

A personal learning that | had going
through the GW process is a better appreciation
for quality system | amstill an acadenmi c at
heart, and when you put me into a docunentation
mode, | get nervous, and great nounds of paper is
sonmething | want to avoid.

The quality systemthat we have worked out
inthe GW Initiative is actually quite nice and
sinmple. It says say what you do, do what you say,
prove it, and inprove it. Those are the fundanental
princi pl es.

So, say what you do to FDA, is your

phar maceuti cal devel opnent information that you
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share with us? |If you say this is all | know, so
that is what you are going to get. |If you say this
is how much I know, and so forth, you get benefits
fromthat, but then you have to do what you say
consistently. You have to prove it, and if you are
unable to prove it, you have to ask why, and you
have corrective actions.

If you are unable to ask why, unable to
answer why, then, there is a risk profile that
increases. And prove it is nore optional, there is
continuous inprovement in innovation sort of cones
in there.

The challenges, | think in pharmacy, in
phar maceuti cal educati on, we have been doing this
all along. What has been nissing is a fornal
structure and conmuni cation t ool

| draw sonme simlarity here. |If | |ook at
what has happened in chem cal engineering, and now
I think chem cal engineering is going through
soul -searching activities to redefine themsel ves,
but this is how chem cal engi neering evol ved.

It started with industrial chemistry, unit
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operations, material and energy bal ance, chenica
engi neering thernodynanics and control, applied
ki netics, process design, transport phenonena,
process dynam cs, process engi neering. Now, they
are in molecular transformation, multi-scale
anal ysis, and systens vi ew.

So, they went fromindustrial chemstry to
unit operations, to chenical engineering science,
to system engi neering.

I ndustrial pharmacy is still industria
pharmacy in the U.S., not as well in Japan, China,
Europe, it's a pharnmaceutical engi neering degree
literally. So, we are still in that, and | think
we can catch up on that, going to bring sone of
those principles.

It is inportant to do that, it is
inmportant to bring a systems engi neering
perspective because not only we have to deal with
the traditional goals of quality, the GW
Initiative offered new, non-traditional goals, that
is, risk-based, flexibility, robustness,

scal ability, continuous inprovenent, innovation,
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and efficiency. These are typically
non-traditional goals.

The characteristics of these goals are
conplexity and uncertainty associated with that. The
rel ati onshi p between goals and characteristics
that we are seeking is know edge and information
centric rel ationshi ps.

There are fundamental issues there,
because if you don't get to this, our quality
systemw || continue to be a paper chase exerci se,
and not really get to the heart of it, because we
don't want to be lurching fromfact to fact, from
one quality systemto another. Unless this process
is in the sane sciences there, this will not
happen.

I will skip that and focus on where we
are. M assessment is this. This is not rocket
science, this is straightforward and sinple for
those who have been in this area for quite sone
time. For those who are not, there is a need for
education training.

There are signs that | see. The phone
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call this norning froma nmgjor conpany, and, in
fact, | should have asked that | can share the nane
or not. Their positive experience with the
devel opnment report already in a four-cycle review
is a good exampl e that our fol ks can manage this
process well, but consistency and nmaking sure it
happens consistently is a challenge.

So, the immedi ate education need that |
see going through the PAT training, and so forth.
Now, for a broader training is introduction to
statistical quality control. That is fundanental
We are missing that, and | enphasize it is not
bi ostatistics. There is a distinction between
statistical quality control and biostatistics,
hypot hesi s testing, and where we keep m ssing that.

I neet with the PhRVA Statistics G oup,
and so forth. It comes back we are mssing the
qual ity dinmension here. W have to understand
variability. W have to focus and put training
progranms on nol ecul ar pharmaceutics and
bi ophar maceuti cs.

We have gone to the nol ecular level in

file:////ITiffanie/C/Dummy/1020PHAR.TXT (133 of 356) [11/3/2004 10:59:20 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

134
nmost of those areas. Engineering principles is a
key aspect. Risk assessment and conmuni cati on
woul d be a program Al of this will come together
quite nicely with the ICH @B/ training program
itself, but I think we would like to add sone
addi tional training.

I know Ken has been working with us quite
constantly on focusing on what the right questions
are for the review process, but | think we can put
a nore formal training programon all of these
aspects.

I would Iike to say systens approach and
thinking is inportant. Unfortunately, nost of the
training prograns that we go through, our BS/ M5/ BA
prograns actually takes us away from systens
thinking to focus as narrowWy as possible, and so
forth, but in an applied area in the regul atory
setting like this, systens thinking is inportant.

Unfortunately, | go and tal k about Demi ng,
many people in the industry have never heard of the
nane Deming. | think we need to introduce people to

Dem ng and ot hers.
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Team bui | di ng and communi cation will be
the key.

I will end nmy talk saying that com ng
together is a beginning, keeping together is
progress, working together is success.

The GWP Initiative brought us together. |
think the PAT Initiative took us further, and a
smal l er group is actually maki ng progress.

I amfairly positive. | went through a
quite depressive cycle in some of the chall enges,
and so forth, but I amfairly positive that | think
we are on the right track, and we will achieve this
rat her quickly.

Policy Gap Analysis

MR CLARK: | amgoing to deliver a talk
about sonething of the policy gap, but what | will
really be tal king about is a guidance devel opnent
process and sonme changes that we have done there.
My talk will be quite pedestrian and quite short,
which | hope to be sone relief.

I noticed in the agenda, at 10:30 we were

supposed to break, but nowit's after 11:00, and
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were this agenda an application, we would be found

in violation of an agreenent, and if we showed a

pattern of being late, well, we mght just be under
a consent decree. So, | think we are at some risk
so |l will nmove us along and try to get us back on

the path of righteousness, and such

| want to point out that sonebody
mentioned earlier today about failure, about
failure data, | amsorry | didn't quite catal og who
it was that brought it up, but the failure of data
to point stayed in ny nind.

One of the things that we will be talking
about in Yokohama in @B is what role that plays in
an application, and to help define a design space,
is there a place for us to use that in an
eval uation of an application, and if you have
det erm ned where your systemfails, can that offer
you sone relief as to where you operate. | wanted
to just bring that point up as | start in this
speech.

In the Gws for the 21st Century, sonme CMC

gui dance docunents are out of synchronization with
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that rollout that you all have seen by now, but the
gui dance process that devel oped these docunments has
strong and weak points, and one of the nmain
strengths of this is the technical input from our
staff, fromour review staff.

One of our weaknesses is in the
deci si onmaki ng process for actually noving the
docunents fromstep to step and getting them out,
which causes it to be very slow.

I would Iike to really dwell on the
strength. One of the things that we need to take
away from our previous guidance devel opnent process
is that these deliberative processes are well
meani ng, and these people are highly trained, and
they are experts at what they do. At every step,
they are trying to articulate the things that are
on their mnds and how to get applications approved
in the best way.

They nmay have becone proscriptive and
prescriptive, but that is not a failure in their
attenpts to articulate the best way to get an

appl i cation approved.
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We believe that there may be a better way
to articulate that point, and obviously, with the
rollout, and you conpare the rollout to the
docunents that we have on our gui dance page, there
is the gap, and nost people know that, that are
famliar with the two sets of documents, so | wll
nmove on fromthere.

The draft cycling that was the weak point,
I will point out this is the old draft cycling, and
you will see that there was a CMCCC wor ki ng group
assigned froma CMCCC conmittee body. That CMCCC
woul d define a group to work, and we will call that
the body for now, to devel op a docunent.

They woul d go ahead and devel op a
docunent, and this mght take six nonths, and it
m ght take two years, and it might take five years,
but they woul d devel op an articul ation of the areas
of interest for that docunent.

They woul d then proceed to take that and
go through each review team through some kind of a
hi erarchical structure in the organization. Those

revi ew teans woul d then have conmments, not unlike
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the public conment system and those coments would
go back to that review group, and they woul d
redraft the docunent, which m ght take another year
or two.

Because t hese people are not dedicated to
that task, they are also review ng drugs, they are
also involved in a lot of other efforts |ike ACPS,
and they are also involved in guidance devel opnent.

So, they go back to the review teans, goes
back to that CMCCC body, and then it goes back up
to the working group or back up to the committee
for review, and then from the commttee, it goes
to an OPS editor.

Now, that process, those steps m ght take
as nmuch as six nmonths, it mght be a year. The OPS
editors then have a go at nmeking sure that the
| egal |anguage is current with the desires of our
| egal staff, and they might pass it on to the |l ega
edit if their suggestions are niniml, and so on

If not, if the suggestions are strong and
get into the body of the docunent to a large

degree, it mght actually go right back up to the
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body and have to go all through all that stuff |
just nentioned all over again, and were |
mean-spirited, | could go through it a second tine,
but | won't.

Well, you go to the legal edit, then, it
goes out to public comment. Then, you have public
comment s dockets cone back. You m ght have 1,000
comrents if you are lucky. It mght be a couple
inches thick if you are lucky, and it mght be a
foot high if you are not so |ucky.

If that happens, well, it will happen,
then, you have to catalog all those comments,
address each of them sonehow, address them by
groups or individually, and then if you have to
make substantial changes to the docunment in order
to address those conments, go back up to the top,
and if | were extra nmean-spirited, we could go
through this whol e thing again.

I think you can understand that that could
be a | aborious process, and that is ny excuse for
why gui dances take so long to get out of the

Agency.
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When sonebody says that a guidance will be
avai l abl e soon, they may think it is going to be
avai | abl e soon, because they think they are near
the end of the process, or what they don't maybe
not understand is that there is an iteration that
they hadn't predicted. So, that is something we
have been dealing with over the years.

This is a slide that puts into words some
of what we just discussed, but it also points out
that there is a rapid change in FDA thinking over
the last couple of years. It |eaves slower efforts
to catch up. The guidance devel opnent is, in fact,
a sl ower process.

There is an investnent of tinme, and the
docunents nmay be slow, but they have a | ot of
momentum  You have that many peopl e working that
hard, that many smart people working that hard over
that many years, and the docunent gets nonentum

The gui dance content and the new direction
are managed actually by two different groups. W
have this OPS policy direction setting group, which

had sone invol venment fromthe reviewers and staff,
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but the guidance content was bei ng nanaged by the
review staff directly with reciprocal input from
the higher end, the OPS | evel

We have taken sone actions to try to
renmedy the situation. W have noved coordi nating
and deci si onmaki ng fromthe CMCCC working group to
an OPS office | evel group, and have created the OPS
CC. Helen nmentioned that a little earlier. They
have a | ot of tasks, one of which will be to help
us coordi nate these gui dance docunents.

It will nove guidance content managenent
up to OPS with sone | ookback down to the review
| evel when we need that expertise that is at the
review | evel .

W di shanded the CMCCC as such, as words.
O course, we have the sane people wearing hats
with new letters on them OPS CC, but it has a
different function, and I will show you that in the
next slide.

The mandate through OPS CCis to recruit
technical input fromscientists when we need it.

The new process | ooks sonething |ike what
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I have on the board now, where you have OPS CC
actual | y managi ng the creation of the docunents,
getting science input fromselected teans, getting
i nput back to OPS CC. Then, you have a snoot her
process on the high end of that docunent formation
process. So, we hope that that will shorten things
up a bit up there. It night take 10 or so years
of f the process, which should inprove things.

The OPS edit and the legal edit have never
really been hugely timnme-consuni ng except that they
can cause reiterations, but it is that iteration
that we have tried to smooth out. O course, the
public coment isn't changing. W still have the
dockets and dockets managenent.

We are trying to synchronize the effort,
but there are a nunber of techniques we intend to
use to synchronize the effort of guidances with the
rollout of the two-year effort in the GWs for the
21st Century.

One is, of course, obviously, a revision
of drafts. W have drafts out there. W have

public comments that are avail able for many of
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those drafts, bring those in, and we night actually
put out for a second draft some of these docunents,
because we may incorporate public conment, we nmay
i ncorporate sone of the new thinking, and if the
docunent is substantially changed, we nmay not go
fromdraft to final. W may go fromdraft to
public draft to get nobre coment.

Anot her option is the w thdrawal of
docunents. | would see that option mainly for
finalized guidance docunents that just have becone
obsol ete, and perhaps no | onger do any good for us,
so we may actually consider w thdraw ng sone of
them W have done this in the past, and we nay
seek to do it in the future.

Anot her effort is enforcenent discretion
We may actually use guidance to bring into |ine
more of our practice where sonetines a practice has
found its way into regul ation, where the regul ation
will require you to do sonething that we really
don't necessarily believe is constructive at this
poi nt anynore, and we may use guidance to iterate

an enforcenent discretion over sone terns to
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address sone of the regulation requirenents. That
woul d pretty nuch be viewed as a precursor to
actually revising the regulation itself.

There is also a consideration of options
in OTG ot her than guidance. The question and
answer format where we have a sinple question and
we want to answer it with a paragraph and
hopefully, it doesn't turn into a chapter, we post
it on public Internet, try to keep it sinple.

It would go through our guidance
procedure, but hopefully, be much quicker, and not
try to address a |l arge range of things, but just to
keep it to one topic, keep it sinple.

We al so want to | ook into a Manual of
Policy Procedures, to expand that. | don't believe
that we have actually expl oited our Manual s of
Pol i cy and Procedures enough to articul ate what we
woul d Iike our internal staff to be doing, have it
inan if/then format, directed toward OPS staff.

VWhat is nice about the Manual s of Policies
and Procedures is that they are publicly avail abl e

once we are done, and they are rapid. They can be
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rapid to get out, and we have nore flexibility in
what we say in them

Back to guidances in particular. W
really would Iike to have a nore risk-based
approach expressed in the gui dance, reverse recent
tendency toward proscription and prescription,
which | think that if anyone has read sone of the
recent drafts, you can see there is a difference
bet ween what was published in 1987 and what we have
been publishing in recent tines, and that they tend
to be much nore detailed and nuch nore instructive
as to exactly what you shoul d be doing.

We try to get up to a higher level and try
to rely nore on the science for the specific issues
to drive the decisions that are nade

The manufacturer should choose the
technol ogy and the approach to probl em sol ving
where we shoul d be evaluating nore of the science
behi nd whet her or not the quality, the ongoing
quality is short, and as Ajaz put up there earlier,
what is the acceptably | ow probability of not

meeting the clinical intent.
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Focus efforts on assurance of reliable
product quality, and not on technol ogy.
I nput into our processes is one of the

things | would like to propose here, is for this

body to seriously consider, creating a fact-finding

group to help us with guidance processes.

Is there a potential gain fromformation

of this fact-finding group to help us determ ne how

we nove forward to the desired state?

Some of the questions that fact-finding
group woul d be asking or asking and answering woul d
be: Do we need all the guidances that we have now?

Where are they incongruent? Provide advice as to

what gui dance industry needs as we work toward a

new regul atory paradi gm and what should be the

prioritization of those docunents if we have any of

themat all.

So, | would like to propose that this body

be engaged in that effort at sone |evel to be

deci di ng who woul d be on that body and, of course,

it would be within the rules of the advisory

conmittee system
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That is the end of ny talk. Since I am
the last of the three, | guess | will stay at the
podi um and be the target for the questions.

DR KIBBE: It depends on how nuch time
the other two speakers will need and how rmuch time
we allow for questions. W can always conme back to
the topic after the lunch break, but if there are
some qui ck questions, we can handl e, Nozer?

DR, SI NGPURWALLA: Not quick. | have lots
of questions for Ajaz, and | am sure he expects
those. So, perhaps we shoul d postpone them unti
anot her avenue, or | can privately comrunicate.

DR KIBBE: No, we will get to them
want themon the record

Go ahead.

DR. MEYER  Just one quick comrent. |
like the idea of a question and answer format in a
public Internet, frequently asked question kind of
thing. | think that would save the Agency sone
time. It will be easy for the sponsors. You won't
have to deal with repeat questions, so | think that

woul d be a step forward to have that.
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MR. CLARK: Thank you, Committee, thank
you, Dr. Kibbe.

DR KIBBE: Meryl, go ahead.

DR. KAROL: | have heard throughout this
mor ni ng about the risk-based approach towards your
changes, and | wondered what do you have in mnd
for training and education of the personnel in
order to nake them know edgeabl e about ri sk-based
approaches?

MR CLARK: The training of the personne
is really an ongoing thing. It isn't really a here
it starts and here it ends. W have the people
i nvol ved. W have a peer review systemthat Mheb
has set up where they conme together after they have
finished a review, and they present it to their
col | eagues

We, fromthe Policy Groups, we go in and
we listen. W have comments. W steer them we
try to steer themtoward the things that have been
done well, and to bring that out. A lot of the
practices that are involved in a review of an

application are, in fact, risk-based practices, and
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sonetines a reviewer just doesn't bring that up to
the surface and nake that well known.

Part of our role in that particul ar venue
is to point that out, to say, well, you took a
ri sk-based decision here, we would just like you to
bring that up to the surface and nake it the thene
of the docunent as opposed to going down into the
technol ogy and meki ng that the backbone.

So, it isn't really a big stretch for
these people to grasp onto it. They are all very
hi ghly trained

We do have training progranms in mnd. W
haven't really inplenmented a | ot of them upfront
yet, but the goal is to have a top-down approach.
Dr. Mrris has been involved at sone | evel at
hel ping us train managers into the thinking and to
wor k that down through the managenent | evels.

We have gotten down to the team | eader
| evel at their last presentation, but the rollout
did take up all our resources up until just now
So, we will be re-initiating that effort.

DR KIBBE: Jurgen
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DR VENI TZ: A few coments, one nore
fundamental comrent to Jon's presentation that has
to do with ny favorite word, and that is risk. You
tal k about how risk is being assessed, and you have
enphasi zed primarily the probabilistic component,
that you have tried to predict the likelihood of
somet hi ng happens.

Well, risk has a second conponent, and
that is a judgnment, how bad is what you nmeasure, or
how potentially bad can it be. | think one of the
things that you will face is within the Agency, is
this culture of always assum ng the worst, anything
t hat happens we can assess whet her that happens
often or not is bad.

Well, risk really requires you to nake a
judgrment as to how bad or how not as bad it m ght
be. So, | amjust pointing that out, risk is not
just neasuring probabilities, but it is also
assigning utility values to those probabilities.

Two small comments to Helen's
presentation. | would encourage, especially with

all the changes that are occurring, that your staff
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participate in all those industry neetings,
particularly the pre-1ND and the end of Phase |
nmeetings, because | ampretty sure that is where a
| ot of things are being discussed that are rel evant
to the change in GW and PAT, and what have you

As far as the briefings are concerned, you
m ght consider sonething |ike a question-based
review where not the entire material gets revi ewed,
but you are actually focusing in on things |ike
source variability on things that are potentially
at risk.

DR KIBBE: Thank you, Jurgen. Wat we
really were hoping for is if you had a quick
question, because | want to get the next two things
out. If you have got a long discussion, we will do
it right after lunch.

Let's go ahead and get M. Ahnmed to talk
about the FDA Critical Path Initiative, a generic
i ndustry perspective.

Generi c Pharmaceutical Association Perspective

MR. AHMED: Good norning, everybody.

Sorry for this delayed presentation. |
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know a | ot of you nust be |ooking for a break, but
just bear with ne. |It's not that bad. It wll be
fairly short because | am presenting froma generic
perspective, and clearly, the Critical Path
Initiative does not really | ook into the generic
i ndustry the way other presentations or the
Internet on the FDA web site.

First of all, I would like to thank Hel en
and everybody at the Agency for providing GPhA the
opportunity to present their view regarding the
Critical Path Initiative.

Gordon actually asked nme to do this
presentation on behalf of GPhA. | amfrom Anerican
Phar maceuti cal Partners, which is a direct
i njectabl e manufacturer. W have a proprietary
drug under review right now at the FDA.

VWhat | amgoing to talk about, first, is
what is the overview of generic industry, what part
the generic industry really plays in the health
care systemin the United States, the Critical Path
Initiative concept, the benefits of the Critica

Path Initiative to both the generic industry, as
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wel | as the innovator conpani es.

I think one of the nmpbst inportant
conmponent of the U S. health care systemis generic
i ndustry, as you can see. Fifty-one percent of the
prescriptions dispensed in the United States were
generic drugs. This data is based on the 2003 | M5
data. | amsure the utilization of drugs wll
increase as tinme goes by.

About 8 percent of overall cost of
prescription drugs is contributed by the generics.
There are several off-patent products which stil
don't have any generic conpetition, and that is
really hurting the consuner in a |ot of respects,
because these products have been off patent for a
while, and | will elaborate on those as | go on.

When we reviewed the Critical Path
Initiative, we found that it really provides
significantly inproved tools for evaluating
basically safety, efficacy, and characterization of
the drug substance |ike the product/manufacturing,
because | think this is a very bold concept

proposed by the Agency, because over the |ast
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15-plus years | have been dealing with the Agency,
this is really a breath of fresh air, because

still hear that titration is a better nethod than
is HPLC, because it's in the USP, so this is really
very good thinking on the part of the Agency.

We have got to get out of that node,
because, on the one hand, we hear from FDA good
sci ence, good science, good science. W file an
application and provide a better nmethod to the
Agency. There is now we |ike potential metric
titration because in the USP, your HPLC nethod or
LCVs nethod is not good.

So, | think this is a good shift. At
| east fromour standpoint, we think that science
really holds a | ot nore prom se and can hoe a | ot
nmore ground than regul ati ons.

We |i ke FDA' s approach. We like the
col l aborative approach. | think it is inportant
that we involve the acadenics, the patient groups,
the industry, as well as the regul atory bodi es,
because really at the end of the day, all of us

have the same function, which is to protect the

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (155 of 356) [11/3/2004 10:59:20 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

156
Anerican public and to provide a service, because
the drugs used by folks is really for people who
are unfortunate, because they have to use those
drugs, so we have to make sure that we provide the
hi ghest quality product, which is the nost
efficacious and has the | owest side effect.

The desired outcone neani ng yes, faster
approvals. Again, a little bit of a m snomer
because just to give an exanple, we filed for a
CB30 to extend expiration dating for a very
critical product.

It took FDA 60 days to first acknow edge
that we filed the CB30, and then it will be another
si x nonths before we make a decision, so what is
the point in filing a CB30? That is what | really
wanted to bring to Helen. |f we want the desired
outcome to be faster, let's please be nore
pragmatic, because if it is built around the system
the way it is right now, the desired objective is
really very far away.

Again, the primary enphasis is on

di scovery, and it really hel ps pharna, and clearly,
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we are a big proponent of that because what pharnma
produces eventually has the opportunity to beconme a
generic, so we are inploring the Agency to work
with pharma to enhance drug devel opnent process and
gi ve the pharma fol ks faster approvals.

From a generic industry perspective, |
think the Critical Path Initiative is also very
hel pful, and | request Helen and Ajaz and everybody
else toreally think it hard because the generic
i ndustry represents a big opportunity for the
American health care system as well as for the
Agency itself.

W would like to be part of this
initiative because there are | ot of opportunities
where we can minimze the pains we go through on a
daily basis, as well as you folks.

Again, the goal here is to have tinely
submi ssions as well as tinely approvals, so the
consuner can benefit. As you know, the prices,
when the product becones generic, alnmpst within the
three nonths, the price of the generic drug is

al nost 90 percent |ess than the innovator product,
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so very clearly it helps the Anerican public
significantly froma financial standpoint.

Again, we very earnestly request the
Agency to really look into providing guidance to
MDIs. As all of you know, it took seven years for
Al buterol to beconme generic. W don't want to go
t hrough that scenario again. There are still a |ot
of products which there is no guidance for.

The products, especially the transdernal
products, which have no gui dance, the inhalation
products, there is still no guidance, and al so,
again, | don't want to take anything away from
Ajaz's PAT Initiative, but in the entire PAT
Initiative, there is no nmention of sterile
products, and currently, in the United States,
about 20 percent of prescription drugs are sterile
products, which includes parenterals, which
i ncludes inhal ati on products and topical products.

So, | would really again urge FDA to | ook
into how they can help the sterile product
manuf acturers in terns of providing guidance and

reduci ng regul atory burden. Cearly, we are
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| ooking for better collaboration with FDA. W
would Iike to be partners with FDA in every respect
we can, but again it's a two-way street.

Sonetinmes we get a |lot of resistance from
OGD in terns of pestering themtoo nmuch or in terns
of arguing on scientific issues, so we really would
like to have a nore coll aborative effort.

As part of GPhA, | would really urge FDA
to look into it in terns of what our objective is,
to nake the safest product, but apparently there
are sone scientific disagreements at times, and we
want to mninmize the pains we go through in terns
of the review process.

Lastly, | would like to talk about the
21st Century Pharmaceutical GW Initiative. |
think it's a step in the right direction, but there
are a lot of issues we really need to | ook very
hard at. One of the issues is inspection.

There is so nuch inconsistency in the
i nspection process, and to give you an example, an
i nspector going to a sterile manufacturing facility

in New Mexico really does not even cover one-tenth
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of what is covered in the Chicago District.

So, like we are fromthe Chicago District
and we get the highest scrutiny, | can tell you
that for a fact. Susan Bradley basically really
keeps us on our toes, but there is so nuch
inconsistency as | go fromdistrict to district.

Pl ease l ook into this because this really hurts the
generic manufacturers especially because of the
patent issue, and things |ike that.

The other think is | keep on hearing the
Sci ence-based Initiative, Science-based Initiative,
but we are still getting questions fromthe
review ng chenists, which is really a total waste
of time for us and you both, the reason being that
we cannot change basic science, and nobody can
change basi c sci ence.

But to give you an exanple, not too |ong
ago | got a request froma review ng chem st asking
me to provide a chromatogram for nannitol where the
quantitation was 229 nanoneters, and | picked up
the phone and called the review ng chem st and

said, "Please, mannitol has no pi bonds, they are
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all sigma bonds," and | [inaudible] off any sigma
bond which the electrons could be transferred to
sigma star at 220 nanoneters.”

He said, "I still want to |ook at the
chromatogram" So, please, please be open-ninded,
pl ease listen to the folks who really do this for a
living. They know the science. They woul d not
present data which does not nake sense

So, that is part of the 21st Century
Phar maceutical GW Initiative. Let's be
open-mnded, let's discuss with the industry,
because we folks, we put a lot of tine and effort
in terms of manufacturing batches, testing batches,
and we want to produce the highest quality product
and to have the m ni numrisk.

However, we need to be very open-m nded.
We need to depend on science rather than
regul ati on.

Thank you.

DR. KIBBE: Judy has a question

DR BCEHLERT: | have a comment. | am

going to help you out. You said you had a problem
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with USP nethods, titrations. Well, | have severa
solutions for you.

First of all, USP would | ove to get your
HPLC nethod. Second of all, USP allows the use of
al ternate methods, so as long as your HPLC nethod
is equivalent to a better titration, you nay use
it.

Now you have got the FDA to deal with.
They are tal king about risk, and they are talking
about science. | would hope that the FDA woul d
| ook at a subm ssion favorably if you have
denonstrated that your HPLC nethod is equivalent to
the titration nethod and the conpendi um and you
can go forward

I know you probably do get questions al ong
those lines, but | think we need to nove past that
and ask the right questions.

MR, AHMED: Judy, what happens is that
they say yes, HPLC nethod is better assurance than
equi val ence data, so what is the point? If you are
showi ng equi val ence data, then, what is the point

of using HPLC net hod?
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DR. BOEHLERT: Well, because you don't
have to do the titration, and you really do get
better data with the HPLC net hod.

MR AHMVED: That is what nmy point is.

DR. BOEHLERT: Titration mght be a great
met hod for rel easing product, that you m ght want
to use HPLC particularly during devel opnent to
| earn nore about your product.

MR AHMED: And like we are providing a
stability indicating nethod, and we are telling the
review ng chem st, please, titration cannot predict
the stability indicating nature of the product, and
still we are asked to provide conparative data.

So, that is what ny point is.

DR BOEHLERT: | know that that happens,
and it happens to the pioneer industry, as well as
the generic industry. W need to get past those
questions that really aren't neaningful and deal
with really the scientific issues and | ook at what
the risk is of sone of these decisions that are
made.

MR AHMED: Exactly.
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DR. BOEHLERT: So, no, | support what you
are sayi ng.

MR. AHMED: Thank you, because we know FDA
has very limted resources. W don't want to waste
your time in terns of providi ng neani ngl ess dat a.

DR KIBBE: Thank you

MR. AHVED: Any ot her questions? Thank
you.

DR KIBBE: Gerry, you have the | ast word.

Phar maceuti cal Research and Manufacturers
of Anmerica (PhRMA) Perspective

DR MGIACCIG Three weeks ago, the FDA
rel eased their final report on the 21st Century
Initiative. This norning, Helen, Jon, and A az
tal ked about sonme gaps to achieving what was
defined in that final report.

That final report did a very good job of
defining the desired state, and | am not sure how
many of the committee nenbers have gone through the
entire report. | had 12 hours on a flight to
Tokyo, and | couldn't get through it all, but it

does a very conprehensive job of painting the
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desired state. Yes, there are gaps in the FDA and
yes, there are gaps in industry.

Inthe tinme that | have, | amnot going to
gi ve PhRVA perspectives on every elenment of the
final report. What | will do is touch on certain
elements of it.

I want to reinforce what Helen said
earlier about culture change, nake a coupl e of
general comments on the report, and then tal k about
three of the docunents in the final report, the
Quality Systems guidance, the risk-based inspection
nodel , and the ONDC ri sk-based quality assessnent
system and then finally, summarize before | unch

Three years of culture change. It's a
two-year process, but we have been working on this
for a lot longer than two years. |In fact,
contend that we have been working on this for three
to four years, and the culture is changing.

It is changing, it's gradual, in sonme
cases it is dramatic and others, but there has been
in this unprecedented period of conmmunication and

| earning for both the industry and for FDA, and
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that has really been driven by the, first of all
havi ng a shared vision of what the desired state
is, maybe not always agreeing on howto get to the
desired state, but at |east having the shared
vi sion of where we wanted to get to, and having
open comruni cati ons about that.

PAT was the nodel, and nuch has foll owed
based on the nodel

We, in industry, are noving froma fear of
data to a passion for process understanding. Now,
|l et ne describe that fear of data. | grewup in
this industry, | have been in it for 25 years, and
I remenber the days in the | aboratory where | did
some testing that was not required by the docunents
in my NDA, and getting reprinanded for doing any
testing that was not required and where | did not
have a cl ear understanding of how | was going to
deal with the data.

Well, we are getting nuch better now, we
are using much nmore sophisticated tools at
converting data into know edge, and therefore, the

fear of just data generation is going away, and we
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are also learning very rapidly that that data, if
converted properly into process understandi ng,
process know edge, can tell us a | ot about our
processes, can tell us where the variability is,
and can help us renove that variability where it is
excessi ve.

The next point, science, not blind
compliance, is winning the day nore often. | am
seeing this both internally and | amseeing it
during inspections by FDA, that there is nmuch nore
di scussion. There is nuch nore di scussion about
the science, and | certainly, fromny perspective
in the industry, and | see ny coll eagues, as well,
in other conpanies, they are using the science to
make deci sions nuch nore frequently than sinply
sitting back and saying | amnot going to take a
ri sk, blind conpliance, this is what the Agency
expects, and just ignore the science. So, that is
goi ng away.

I think you are finding in many conpani es,
innovation is accelerating, and a lot of it has to

do with the open dial ogue and t he encouragenent of
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the Agency obviously in this area.

Interactions during inspections are
changing, and | think sonme conpani es have seen
dramati c changes, others subtle changes, but Helen
tal ked | guess yesterday about the dispute
resol ution process, and | think that the
di scussions |l eading up to the guidance, the draft
gui dance, have had a significant inmpact on the way
both our firns and the FDA investigators approach
an investigation or an inspection.

We are far nore willing to put rmuch nore
scientific know edge on the table during an
i nspection. Wy? Because basically, the dispute
resol ution process says that if you are going to
dispute a scientific issue, you have to use what
you have presented during the inspection, so we
want to nmake sure we get that information out.

Most of used to sit there and say, all
right, we will wait to see if the investigator puts
it on the 483, and if they put it on the 483, then,
we will provide a witten response to dispute it.

VWell, now, we are dealing with it during
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the inspection, and now the investigators are
taking the time to | ook at the science, and they
are calling in outside help when they need it to
review the science, and we are seeing nore and nore
i ssues resolved during the inspection, or shortly
after the inspection with the district.

So, | think the dial ogue about dispute
resol ution has taken us 90 percent of the way to
dealing with scientific disputes.

So, sone general coments on the fina
report. | think this is a Churchill quote. "This
is not the end, it is the beginning." The
infrastructure is in place, but we have a lot to
do.

We appl aud the nmagnitude of what has been
acconpl i shed, and not so nmuch the volunme of work
that was acconplished by FDA with assistance from
i ndustry and academ a, but the rigor

If you |l ook at these docunents carefully,
it is not individuals sitting around and putting
their own thoughts on paper, but bringing in

experts fromvarious fields, including risk
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managenent, and ensuring that the docunents had the
techni cal content that was required to achieve the
obj ecti ve.

We obviously, in both industry and FDA
need to continue to work together to make sure that
what is in those docunents is fully understood
t hroughout the Agency and throughout industry, and
nmodi fi ed as appropriate, and then inplenmented. So,
we have a |l ot nore to acconplish.

Let me now turn to three of the docunents
that were in there.

First of all, the Quality Systens
gui dance, and this is the Quality Systens gui dance
for industry. W were very pleased to see the
Quality Systens docunent for use within FDA. W
think that is going to contribute to their
operation significantly, but the guidance for
industry is very conprehensive, and we think it is
of great utility.

I know many companies are already using it
to benchmark thenselves, to | ook at our own Quality

Systens and say how do we match up against this
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docunent .

Now, there are some key issues in the
docunent, and PhRVA will be commenting on this
docunent and many others. | amjust trying to
poi nt out sone high-level issues, but certainly
process understandi ng, what |evel of process
understanding | eads to flexible continuous
i nprovenent in the regulatory environment? It's a
key issue and | think both Hel en and Aj az pointed
that out this norning.

We believe that it is inperative that
these concepts be addressed on the gl obal |evel
Sonebody pointed out earlier today, nost of us are
i n gl obal businesses, the FDA guidance on Qality
Systens, we believe really lays that starting point
for I CH di scussions on the proposed QL0. So, we
really believe that this needs to go on a gl oba
basis and can contribute gl obally.

There are sone parts of the guidance that
we need to ensure we | ook at, potentially revise.
We need to nove away from sone of the current

conmpliance systems, and get us into a Quality
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Systens nmode. So, | will just give you one
exanpl e.

The guidance calls for the trendi ng of
data, encourages the trending of data as being part
of a good Quality System structure. The problemis
sone of the data we generate for conpliance
pur poses provi des no value on a trendi ng exerci se.

How do you trend "none detected" or bel ow
| evel of quantitation? How do you trend data that
is rounded down to a point where it no | onger has
any neani ngful benefit to gaining process
under standi ng? And why trend data that is
generated that has no relationship to critica
quality attributes or critical process paraneters?

Qur current specification systemdrives
the collection of that data. So, we tal ked about
specifications earlier. | think this workshop in
March is going to help us nove these di scussions
forward, but our current specification system has
to evolve. It has to evolve so that we are
col l ecting neani ngful data on things that are

critical to quality.
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Now, | et me nove to the risk-based
i nspection nodel, certainly a solid step forward to
all ow FDA to focus on higher risk sites. W do
guestion some of the elenents of the algorithm and
we think they require further discussion

Again, as | raised at the Manufacturing
Subcommittee neeting, and Judy tal ked about
yesterday, the concept of volume is problematic to
us, because if you have a manufacturing facility
that nakes two or three products at very high
vol ume, actually, they understand those processes
much nore than a facility that may nmake 20 products
at | ower volunes, and they are probably nuch better
controll ed. Therefore, the risk associated with
hi gh volune is probably, in many cases, nuch | ower.

So, the use of a strict volume netric in
the algorithmis problematic, and we would like to
di scuss that.

But our nobst serious concern is about the
transparency of the system These are words from
the risk-based inspection nodel docurment, and what

they say is that the FDA brought in experts, and
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the experts have established risk weightings for
various processes, products, unit operations
assume, we don't have that information, and that
has all been used to deternmine the risk factors or
the risk level of various sites, but they don't
intend to publish or disclose that information

Now, when we started this three years ago,
we said one of the key objectives was that we
under st ood where the risk was in this business, and
that both industry and FDA focused on the high
risk.

Anot her docurment that was issued in the
final report is this defining the custonmer in a
regul atory agency, and we are, the industry is, a
custoner in certain case of the Agency, especially
when it conmes to their gui dance docunents and
position papers.

If you look in the middle, when FDA
devel ops gui dance docunents representing the
Agency's current thinking on a particul ar subject,
we provide clarity and understanding to firns.

Well, there is no clarity and
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under st andi ng on what the FDA considers high risk

i n manuf acturing com ng out of this docunent.

Also, in the final report, the FDA will now be
using a Quality Systens approach to inprove the
predictability and consistency. Again, there is no
predictability here.

We believe that industry and FDA have to
have a mutual understandi ng of what processes, what
unit operations are considered higher risk. W
bel i eve experts in industry should have the
opportunity to discuss and potentially debate what
is considered higher risk by FDA, so that both
i ndustry and FDA can focus their resources on what
we nutually agree are higher risk

We think transparency is essential here,
and | truly believe this is a win-win-win, a win
for FDA, a win for industry, and a win for the
patients if we all agree and focus on what is high
risk, but if it's not going to be published, if we
are not going to understand whether the FDA
perceives certain facilities as high risk, we are

going to do our own risk assessment, and it may be
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different. It may be different, and | don't think
that is going to be an effective use of anyone's
resour ces

So, we feel very strongly that
transparency here is essential, and we hope FDA
will continue the dialogue with us on this specific
nodel .

Finally, the ONDC risk-based assessnent,
qual ity assessnent system it represents a very
prof ound change in the organization and revi ew
process. You heard a | ot about that both yesterday
and today. We support the objective strongly, but
a lot of work is required to achieve the end state.

Now, on the PAT Initiative and then on the
GW or the Drug Quality Initiative, the FDA
demonstrated a willingness to put the | eadership in
pl ace and the resources in place to nake it happen,
and | think this two-year report is an evidence of
t hat .

The question we have, a question that wll
we have the sanme conmitnent of |eadership and of,

in this case, review availability, to deal with
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this initiative, and as inportantly, will industry
have the same input into this process as we had
into the PAT and the general Drug Quality
Initiative over the past two to three years. So,
it is a key issue for us.

There is this potential that this proposa
creates this expectation. | think, Judy, you said
somet hi ng about this yesterday in your summary of
the Subconmmittee neeting, that there is going to be
a significant increase in the know edge provi ded
upfront.

We will be providing different information
and nore know edge, yes, not necessarily nore
information, it is going to be nmore know edge.

But again, there will be a greater degree
of process understanding, but it still wll be
limted with the original NDA subm ssion. It wll
be sufficient to establish that we have a robust
process, but process understanding is a continuum
and will accel erate post-approval

So, you know, you are going to get the

design space in the NDA, but that design space may
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be linmted. It will expand trenendously in the
first one to two years of commercial nmanufacturing.

We bel i eve FDA should work through ICH to
establish a global partnership for the risk-based
quality assessnent system Right now the
assessnent systens in Japan, the EU, and the U S
are very different, and we certainly should not
exacerbate the differences by noving forward with
this initiative without including our globa
partners.

One area which we understand the
nmotivation to go to the pre- and post-nmarketing
approach in the quality assessnent system but it
does require some further eval uation.

As | said just a few m nutes ago, process
under st andi ng significantly increases during the
first one to two years of marketing, and potentia
for continuous inprovenent is really the highest
during that period of tinme, and there is certainly
a value in having the reviewer who reviewed the
original NDA involved in those initial continuous

i nprovenent changes.
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As | said, you have got a linited design
space in the NDA, and that design space is going to
grow exponentially in the first couple of years.

Having to shift gears fromone reviewer to
anot her may be sonewhat counterproductive. So, we
think this requires further discussion as to is
there an appropriate tinme frane where the handoff
goes to postmarketing.

Hel en tal ked this norning about two
systens, potentially two revi ew systens, one where
you have the science process understanding in the
application, one without. The problemis that
process understanding is not a yes or no answer,
it's a continuum

So, every application, Conpany A nmay
believe in this concept of manufacturing process
and process understandi ng, but Company A s NDA for
product X and for product Y will have different
| evel s of process understandi ng.

How wi Il a reviewer determ ne where the
application is in that conti nuumand how it should

be addressed? Key questions we think need to be
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addressed between FDA and industry as we nove this
quality assessnent system forward

So, to sunmmarize at two minutes before
noon, M. Chairnman, the infrastructure is in place,
but some nodification is required. W are very
pl eased with the two-year report. W think it is
extrenmely conprehensive and really hel ps us focus
on that desired state

The culture is changing, it needs nore
changing, but | think the steanroller is noving and
I don't think it is going to stop either in
i ndustry or in FDA

The desired state is on the horizon, we
are starting to see it inlittle bits at
manuf acturing sites and in research and devel opnent
sites, you are starting to see the desired state
coming to fruition, and | think it is not as far
away as sone m ght think.

Thank you.

DR. KIBBE: Thank you. | see by the clock
on the wall that we are in plenty of tine to

actually get up and go to lunch. W have no
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i ndi vi dual s who seek tine during the open forum so
that we will return and at 1 o'clock we can
entertain questions and coments about all of the
speakers that we have heard prior to |unch break,
and then we can junp right into the information and
presentations in the second half of the day.

I know that there are sone nmenbers of the
comrmittee who need to get out of here by 3:30 or
4:00 and we are going to try out best to nmake sure
that the bulk of the work is done before they have
to | eave, and | appreciate your attendance.

[ Wher eupon, at 12: 00 noon, 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 KIBBE: | see by the clock on the wall
that we shoul d be turning on our equi pnment, so we
can start recording the wonderful brilliance that
is comng forth fromthese neetings

We agreed before we went to lunch that we
woul d spend sone tine responding to this norning's
activities and give an opportunity for those with
ext ensive comments and questions to discuss the
i ssues, and | know, Nozer, you are ready.

Commi ttee Di scussion and Recomrmendati ons

DR, SI NGPURWALLA: This is to Alaz. Wuld
you like to sit down while | ask the questions, or
woul d you like to stand? You will stay here.

DR KIBBE: |It's safer, you are further
away over there.

DR SI NGPURWALLA:  Anyway, | enjoyed your
presentation. The ideas again are visionary and
stimulating, and the comrents | want to make are
purely to inprove upon what | think is sonething

positive.
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The first question | want to ask you is a
particul ar viewgraph that you put up in which you
said the future definitions of quality should be
probabilistic in nature. This is a coment
attributed to Janet Wodcock, although | ampretty
sure you nay have had the thought.

What do you nmean by that? | subscribe to
the view, but I would like to see what you want to
say to it.

DR, HUSSAIN. | think, in part, that sort
of follows a continuum of our discussions at FDA
Sci ence Board, and that is the | PAP RS debate al so,
is we often establish acceptance criteria, and so
forth, in a nore determnistic type of thinking in
the sense of we don't utilize variability as a
means of deci sionnmaking, and our criteria are 75 to
125, that's it, and no unit outside that for a
given sanple, so it's an outgrow h of that thinking
to saying that at one level, to say let's utilize
the statistical distribution variability in making
deci si ons.

That is one |evel of that, but
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probabilistic also is linked to the risk-based
aspect, and risk is probability for harm and
consequences of that, and | think to bring that
| evel of thought into how we approach quality.

DR. SINGPURWALLA: | think this requires
much nore thought and discussion, but | was curious
as to what you had in nind.

On your viewgraph 7, you have those
3-dinensional illustrations of critical paraneters,
reliability, and life, shelf life is what you had
in mnd. | could not get the essence of what it is
that you were saying there, and the main reason |
amraising this particular issue is next tine you
present it, you may want to rethink as to what it
is that you want to comunicate, and | didn't get
t he nmessage.

DR. HUSSAIN: The nessage was in the sense
I think when we often think about shelf life as a
poi nt estinmate or as a endpoint determ nation
perspective, and so forth, and what | |iked about
that viewgraph was it brings in the variability, it

brings in an understanding of variability fromthat
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context and how variability changes.

So, that was an illustration, and so it
provides a neans to think about reliability and
shelf life together. So, that was the
attractiveness of that viewgraph.

DR SI NGCPURWALLA:  You mean the
reliability of a drug?

DR HUSSAIN.  Product.

DR SI NGPURWALLA: O a product.

DR HUSSAI N:  Yes.

DR, SI NGPURWALLA:  Well, when we normal ly
talk about reliability of a product, it is the
probability of it either living to some life length
or doing it or performng satisfactorily or not, so
you had a simlar notion of reliability in mnd?

DR HUSSAI N:  Yes.

DR, SI NGPURWALLA: Let me go to your
viewgraph No. 24. | want to introduce a new
concept based on that viewgraph. This is on page
12. Perhaps | amgoing to introduce a new buzz
word, which you may find attractive in the future

Are you ready?
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I think that buzz word may al so apply to
some of CGerry's presentation. You are talking
about substantial, noderate, and m ni num as not
bei ng probabilistic. You said sonmething to that
extent.

DR HUSSAIN: W haven't defined the
probability aspects to that.

DR. SI NGPURWALLA: | want to introduce you
to the followi ng. You perhaps know that in our
presi denti al debates, President Bush used the word
"fuzzy math," and | think now Kerry is tal king
about "fuzzy calculations." But there is a body of

know edge call ed "fuzzy sets," and fuzzy sets are
those whose boundaries are not sharply defined.

So, the idea of substantial, noderate, and
m ni mum woul d contribute to what is called a fuzzy
set, whose boundaries are not sharply defined, and
I think Gerry said sonething, | forget exactly
where, but he was also alluding to a fuzzy set.

Now, what | amrecomrendi ng to the FDA and

to the drug industry and whoever else is |listening,

that the notion of fuzzy sets may be very usefu
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here, particularly with your nasal sprays
thresholds, with the idea of a threshold. You
cannot have a precise threshold. You cannot say
that if something is nore than 4 inches, it is
good, and if it is less than 4 inches, it is bad.
The boundary is fuzzy.

There are ways by which you can endow
probabilities on fuzzy sets, and | would like to
alert you to that particular body of know edge, and
I would Iike to alert you to looking into it as a
possi bl e venue for the kind of problens that you
are working on.

This is very recent, very new. The idea
of fuzzy sets has been around. Control engineers
use it, but to nake it precise, and to endow
probabilities on it is sonmething very, very new,
and the last issue of the Journal of the American
Statistical Association has a paper with discussion
on that particular topic. | urge you to | ook at
it.

The last comment, and this is a conment,

on your last slide, on i medi ate educati on needs.
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First, | want to say what else you need into this
package. You really don't need introduction to
statistical quality control. What you need is
introduction to statistical process control,
because when you take quality control, it goes back
to acceptance sanpling, and you are really
interested in a process.

You say you shoul d understand variability.
I think the point is if you understand variability,
variability goes away. Once you understand it, you
know what to do with it, and therefore it vani shes.

What you really need as far as an
educati onal conponent is some training and
appreci ation of what do we nean by uncertainty, and
how do you work with uncertainty. | think that is
an inportant conponent. Once that is understood,
all other issues, process control, biostatistics,
non-bi ostatistics, all those becone very cl ear

The | ast question is how do you plan to
i mpl ement this i medi ate educati on needs, what are
you going to do, hold workshops?

DR. HUSSAI N: No, | think we have
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di fferent nechanisns to sort of training. W
actually have formal training programnms that
actually go on, on a regular basis at a
training--we used to have what | think we called
staff college. There are aspects of that. There
is an Office of Training and Conmuni cati on, which
is thinking of a course on design of experinents,
and a whol e series of courses which are sort of
built in. People can take them whenever they have
time, so these are ongoi ng.

But inmredi ately what we have been focused
on i s workshops, internal sem nar series, and so
forth. W are starting in a step-by-step fashion
As we nove towards the final guidances, for
exanpl e, we generally have a training around the
gui dance. Mich of that we also get captured there.

But nmy thoughts are | think we need a
portfolio of courses that are avail abl e every
quarter or every senester, or whatever, that people
can take on a regular basis, so we need a
curriculumthat is available for our staff whenever

they choose to take it, and so forth.
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DR, SI NGPURWALLA: My reaction to these
things, available on a senester-by-senester or
quarter-by-quarter is that they fail. Wat you may
want to do is have special courses like this
t hroughout the FDA, not just your organization,
provided they agree that this is what is needed,
and have them you know, once, and naybe twice, and
then stop, but then require that the people who
shoul d need that exposure go.

If you keep it optional, sonebody says,
well, | know statistics, | know what r-square is,
don't need to take a course. That is where the
tragedy is, that everybody thinks they know it.

So, | propose that you design something specific
and go through that.

Again, | amnot volunteering since | nade
t he suggesti on.

DR KIBBE: Do you have a suggestion for a
college that they could take all these courses at?

DR. MORRI'S: Soneplace in |Indiana maybe,
Not re Dame.

DR KIBBE: | was hoping for Pennsylvani a
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mysel f.
DR. MORRI'S: Pennsyl vani a, okay.
Actually, the University of Hawaii | think would be
good.

I actually had a couple of conments
think that go across Helen's, Ajaz's, and Jon's
talk, but I want to preface it by saying that in
the time | have been spending with you all, it
occurs to ne that there is a lot that is right,
right now, with the reviewers and the review ng
process that we don't want to lose. | don't get
paid any extra for that, by the way.

In that sense, the idea of a two-tiered
approach doesn't really seemto have |l egs to ne.
In a sense what we are saying is, is that the
reviewers woul d have to be sonmehow two tiered, and
that is really not the way they review

What we tal ked about at the | ast
Manuf act uri ng Subcommittee was the idea that when
compani es can provide a rationale with supporting
data, that that automatically registers as a | eve

of understandi ng as opposed to when the reviewers
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have to devel op a rational e based on the data that
they have available, but at the end of the day,
they are still looking for rationales, stil

| ooking for flags in terms of safety and efficacy
and rational es.

So, | don't really see that there is a
real need for that. | nean we can certainly
comrent on it, and probably should hear from Paul
and Gerry on it.

I have a couple of other comments, but go
ahead.

DR HUSSAIN. No, | think that has been a
concern, and this was an extensive topic that we
di scussed at the London neeting of ICH, especially
wor ki ng group neeting on that. The |anguage we
have crafted, | nean that took a long time to
craft, to say there won't be any two systens or not
tiers at all, in the sense it is a snooth
transition.

But the reality is you will have much nore
varied types of subm ssions.

DR MORRI'S: Absolutely.
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DR HUSSAIN. But that is nanaging that,
and so forth.

DR MORRIS: And | agree, but | think in
that sense, you know, there were a couple of
things. You know, the evaluation of the
Phar maceuti cal Devel opnent Report that you had
mentioned, Helen, and really it should create |ess
questions if you assume that nost questions cone
fromthe | ack of a presentation of a rationale, so
hopefully, we will realize sone efficiencies from
t hat .

Simlarly, Alaz, | think the review of the
critical variables and attributes should be
i mproved by the Devel opnent Report, the P2 and the
CTD, as well.

I guess this point you had nmade in your
presentation, as well, | can't renenber if it was
Jon or you, Ajaz, but the idea that there are
already in industry, the scientific expertise. It
is a question of how they are organi zed and | i nked
in terms of comunication.

I think the same is true in the Agency.

file:////ITiffanie/C/Dummy/1020PHAR.TXT (193 of 356) [11/3/2004 10:59:20 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

194
There is a good bit that is already in place, that
just needs to be wired, and that is really all
had to say.

DR KIBBE: Melvin, did you have
somet hi ng?

DR KOCH: | had a comment or question for
Jon. It had to do with the new process or actually
even the old process in terns of creating, say, a
draft or a guidance, and after you go through the
| egal audit, the public coment, and eventually
have a final draft, | amjust wondering if there
isn't--maybe | should ask the question--is there
anyt hi ng that happens before the final draft in
terns of explaining howthe comrents were used?

I know they all show up on a docket, but I
know with the nost recent PAT final guidance, there
were questions that those who are hoping to use it
have, mminly because there is sone part of it which
seenms to refer back to doing things the way they
used to be, and there is a little bit of inhibition
initially in howto use it.

I amjust wondering, in the process, you
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menti oned sonething called a public draft, and if,
say, after the public coments are taken, you know,
the al nost final draft shows up for some quick
response.

MR. CLARK: The conment that we receive
when--this is true of the old process and true in
new, as well--public conments received are treated
as if they are FO abl e whether they are or not.

So, there is a docunentation of comrents, an

i ndi cation of how they are collated, and the
response to themif they are grouped together as a
group or individually depending, that is up to the
group whet her they group them together or not.

The FO rules, they shift alittle on ne,
I amnot sure what | evel they are available, but we
treat themas though they are. It's a public
draft, it was not nmeant to be any different than
the current draft that we now publish. W provide a
Notice of Availability in the Federal Register and
then it is provided on the web. That draft is what
recei ves the public coments.

What | was referring to, the nmain crux of
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what | wanted to have acconplished here was to
i nvol ve this body in evaluation of prioritization
of guidances in general and where we woul d need
t hem

In other areas where we tal ked about this,
it had cone up that we needed to have a better way
of | ooking at whether or not we needed a gui dance
in certain instances, because our mnethods for doing
that now usual ly invol ve public workshops, very
driven by the FDA, and perhaps we should include
some nore outside opinion as to where we woul d need
gui dance

DR KOCH: | guess | was wondering is
there a process for revision and/or interpretation
of a final guidance?

DR, HUSSAIN. No, | think the policy in a
sense, we do not plan to sort of outline how we
address the coments, only for regul ati on changes
that is a requirement. For gui dances, comments,
essentially, we don't share that information

MR CLARK: If we receive sone indication

that there are interpretations of the guidance that

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (196 of 356) [11/3/2004 10:59:20 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

197
aren't going the way we anticipated, this is a
poi nt of having a question and answer associ ated
with that document or with that topic.

DR KOCH. Right, and it is in that
context. Anyway, we maybe could talk at sone point
in terms of sone specifics

DR KIBBE: Pat.

DR. DeLUCA: | just want to coment, and
guess | best comment using Ajaz's slide, the cGQW
Initiative. It is on page 14. It has been ny
experience that nost times in the pre-1ND, pre-AND
product devel opnent process devel opnent, that these
is a hesitance at actually getting too innovative
or pursuing new things and trying to inprove a
product with the idea that, oh, well, after it is
mar keted, then, we will do this, which | don't
think in my experience that it happens very often

So, | like this. 1t is because you have
inthe circle here that after you get to inprove
it, and there is a slot there for continuous
i mprovenent and innovation, and | think | may have

said this before at previous neetings that | think
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even after postmarketing, that there should be
vigilance in trying to inprove the process, and
sonmetinmes you have to try to change both in order
to do one or the other.

I amcertain, seeing here that the
expertise certainly exists in the industry the
expertise exists here, and kind of encourage that
it looks like the mentality nay even be noving in
that direction, too.

So, that is sonmething that | would
encourage as the desired state, that postmarketing,
that there is this effort, continued effort to
i mprove the product and the process.

DR. KIBBE: Cordon, you have a coment.

DR. AMDON: Yes, | have a commrent on two
of the slides that Ajaz presented. | nentioned one
to you at lunch, Ajaz. The other was--

DR KIBBE: Just give a page nunber.

DR. AMDON:. On page 11 in your
presentation, the top slide. Interpretation and
Optim zation of the Dissolution Specifications for

a Mbdified Rel ease Product with an In Vivo-In Vitro
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Correl ation

I am not sure what inplication the authors
were making with the dissolution passed, the
bi oequi val ence passed and the dissol ution passed,
bi oequi val ence failed, but ny question would be
what dissolution did they do.

The inpression | had from your
presentation was it was suggesting that dissolution
was i nadequate in predicting bioequival ence, and it
obviously wasn't, but that is because they did the
wong test, the dissolution test.

So, this inplies to ne that we need to
really be nore specific when we are tal king about
di ssolution, what is the test, did the test reflect
what is going on in vivo, because if your in vitro
test reflects your in vivo process, that has to
predict what is going on. Qherw se, there is
magi ¢ i n between.

DR HUSSAIN. | think the theme of that
paper was twofold in the sense to evaluate--if you
have the handout, it is part of that--the team was

to evaluate the |inkage between in vitro
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di ssolution and in vivo bi oequi val ence and how
variability or randomvariability sort of plays
into that.

Aut hors | ooked at what they call a
non- opti mal specification and an opti nmal
specification, optimzed specification based on in
vitro correlation, then essentially sinulated with
random variability built in, in vitro, as well as
in vivo, what is the likelihood of finding failed
di ssolution, so that has been that analysis.

DR. AMDON: | didn't nmean for you to have
to defend the paper, and | will have to take a | ook
at it, but there is sonething wong here in ny mnd
at | east based on this one slide, because if your
invitro dissolution reflects the in vivo
di ssolution process, it will predict
bi oequi val ence.

DR HUSSAIN. No, that is the whole point
here in a sense. The point here, all we can do
with the current dissolution nethodol ogies are the
mean val ues. W have no idea on the variability.

So, once you factor in the variability, then, you
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see these aspects. That is the crux of that.

DR. AM DON: The second conment woul d be
on just the previous page, page 10, at the bottom
of the slide, which | did nention to you at |unch
I am confused whether this is a flow chart or an
event chart of sonething.

The very first step, does dissolution
significantly affect bioavailability, | nmean the
answer, | have problemw th the answer "No,"
because | can nmake a tablet no matter what the drug
properties, it will not dissolve and disintegrate,
so dissolution always affect bioavailability, it is
a matter of how ruch.

I guess ny broad comment, and | will make
this again later in ny presentation, is that we
need nore research on dissolution particularly in
vitro to in vivo. That is where we have the big gap
in our scientific understanding today.

DR. HUSSAIN. | think this is an I CH BA
deci sion tree, and now | ooki ng back after years of
this, 1 do want to give credit to Professor Nozer

Singpurwal l a that he really pointed out this is an
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event tree, not a decision tree, and |I actually
before that had not paid attention to that fact.

Now, when we look at it after years, sone
of the questions really don't nake sense.

DR. KIBBE: M chael

DR KORCZNSKI: This is just a coment
related to the past two days of discussion. |
think we really heard sone excell ent data being
generated fromthe FDA |labs, and | nmight add, after
spendi ng a nunber of years in the industry, | w sh
some of ny retired coll eagues coul d have heard the
di scussion. | think they would have nmarvel ed at

the progress being nade scientifically.

A thought comes to mind. | think thisis
a very significant question. | have tried to
distill a significant thought here. Can innovative

drugs, as a result of where we are going and the
data we are seeing, eventually be reduced in scope
relative to clinical trials and without a | oss of
patient safety or efficacy?

Just to kind of encapsulate that, if,

i ndeed, you do have sone very excellent innovative
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types of assays at the preclinical |evel, such that
they perhaps might even nmitigate to some degree or
reduce Phase | studies, because they are so
t horough and better predictors, and then if you got
to that stage, could there be a consideration of
col l apsing Phase | and Phase Il clinicals into one
clinical trial basically, then, with all the data
that we saw fromthe | CSAS staff, the conputerized
data, is it possible in some way to network with
sponsor conpani es, such that nore drugs could
probably be placed in an orphan drug clinica
pat hway as opposed to the current conventiona
Phase 111.

So, long term there are sonme rea
opportunities, | think, in condensing and
col lapsing that costly and lengthy clinical trial
procedure, and the data to a large extent that is
bei ng col | ect ed.

Just another two itens. One, we talked
about innovative drugs. | think what is going to
be inportant, this is kind of futuristic, would be

the identification of target sites for disease
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states, and very inportant with the devel opnent of

t hese nanonol ecul es and smal |l peptides will be the
delivery systens. Wlat will be the micro delivery
systemto the host site especially as we tal k about
gene t herapy?

So, the devel opnent of that technol ogy has
to occur in concert with the devel opment of the
mol ecul es, so we are going to have the nol ecul es
and not the neans to deliver to disease state host
sites.

So, that is just an encapsul ation. Thank
you.

DR, HUSSAIN. On the last point, | think
there has been an amazing growth in that particul ar
area, vehicles, nanovehicles, nanodrug delivery
systens, and so forth, and we hope to publish a
paper soon on the topic of dendriners and then how
dendriners can sort of shrink promers [ph], and so
forth, so there has been wonderful progress even on
that side, on the delivery part of it.

DR KIBBE: Anybody else? Gkay. So, we

ki nd of beat that into the ground, and we got that
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under control

We need to nove forward. | see that
Lawence is getting ready to go. He has two sets
of presentations, and he agreed that if we would
just do exactly what he says in the first set of
presentations, he would be really fast on the
second set.

Phar maceuti cal Equi val ence and Bi oequi val ence
of Generic Drugs
The Concept and Criteria of Biol Nequival ence
Concept of Bi ol Nequi val ence

DR YU Good afternoon. This afternoon
we have to deal with two topics. One is follow up
topi cs which we have presented this committee six
nmont hs ago, and a second topic, introduction topic,
is called Bioequival ence of Locally Acting G
Dr ugs.

Let me go through the first topics of
bi ol Nequi val ence, concept and definition, which
this topic, as | said, was presented to you six
mont hs ago on exactly April 14, 2004.

The bioavailability is defined as the rate
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and extent of drug absorption. Regularly, we use
the Cmax as a surrogate for the rate absorption and
the AUC, all to the exact area under the curve used
for the extent of the drug absorption

So, the bioequival ence is defined as
absence of a significant difference in the rate and
extent absorption, and many ot her things, for
exanpl e, becone available at the site of drug
action when adm nistered at the sane nol ar dose
under simlar conditions in an appropriately
designed study. So, this is basically the CFR
definition.

Wth bioequival ence, we usually use 90
percent confidence interval for AUC or the extent
of absorption, or Chax rate of absorption between
80 and 125 percent.

The passi ng bi oequival ence criteria or
confidence interval allows market access.

Certainly, we have to, for exanple, generic firm
have to neet other quality standards. |If you pass
the confidence interval, or we call the

bi oequi val ence for generics, this nmeans the generic
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approval s, for innovators, this neans denonstrated
to be marketed formulation to be equivalent to
clinical formulation.

Those concepts are well understood, well
devel oped, widely used.

The question remmins why do we need to
define biol Nequival ence? It is because FDA
recei ves studies, as we discussed six nonths ago,
receives studies that attenpt to reverse a previous
finding of bioequival ence, in other words,
compani es, whet her innovator conpanies or generic
conpani es out there, to conduct a study, say, the
generic products or products on the market, in
fact, is a biol Nequival ent.

The bi ol Nequi val ent definition is not very
wel|l defined. |In many cases, to be scientific
term those studies actually should be defined as
failed to denonstrate bioequival ence to be exact.
That is part of reason when you define the criteria
of a bi ol Nequi val ence, when you define the concept
and criteria of biolNequival ence.

The question certainly, what should
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bi ol Nequi val ence nmean? Bi oequi val ence leads to
mar ket access, bi ol Nequival ence | eads to nmarket
exclusion. That is what

bi oequi val ence/ bi ol Nequi val ence basi cal |y neans.

Now, conme back to say |l ook at the results,
what does it specifically nean when | said failed
to denonstrate bioequival ence, failed to
demonstrat e bi ol Nequi val ence, bi oequi val ence or
bi ol Nequi val ence, those concepts.

In the center, the top one is denpbnstrate
bi oequi val ence just because the confidence interva
for this study is within the bioequival ence
interval of 80 to 125 percent.

The bottom one i s denonstrated
bi ol Nequi val ence, | use BIE here, it stands for
bi ol Nequi val ence. Now, the niddle one, basically,
the left side or right side, we have fail to
denonstrate bi ol Nequival ence and fail to
denonstrate bi oequival ence. This basically is
because neither, whether either outside of the
confidence interval, outside of bioequival ence

interval, 80 to 125 percent or not conpletely
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i nsi de.

Now, since the April discussion, |
recei ved several phone calls and al so we had a
di scussion within FDA with ny col | eagues, sone
question cane back that by definition of
bi ol Nequi val ence may be too far. Sone people
suggest maybe use nean of the point estinate,
confidence interval, while the suggestion was that
if you use the point estimate or nean ratio outside
or above 125 percent, it should be defined as
bi ol Nequi val ence

Now, certainly this makes a | ot of sense.
However, if we look at it deeper, statistically, it
is not. Let's ook at an exanple here. The top
one, obviously, it failed to denpbnstrate
bi ol Nequi val ence. Now, failed to denbnstrate
bi ol Nequi val ence coul d have been for many reasons.
One of the reasons you would think is not enough
subj ects, for exanple theoretically, they should
have used 100 subjects or 50 subjects, and this
study only used 10 subjects.

Because of the small nunber of subjects,
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it makes the confidence interval of the fina
results much wider, therefore, end up you have a
failed to denonstrate biol Nequival ence. W see we
cannot use this result, failed to denonstrate
bi ol Nequi val ence as definitive answer, is because
if you use |arge nunmber of subjects, there is two
possibilities as you can see here.

Coul d be bi ol Nequi val ence conpl etely bel ow
the 80, outside of the bioequival ence confidence,
ei ther bel ow 80 or above 125 percent.

There is another possibility that even
though the study, this is a snmall nunber of
subj ects study shows bi ol Nequi val ence, in reality,
they coul d be bioequival ent, as you show here on
the left side, right side or left side. So, the
right side one is because once you use |arge
nunbers of subjects, could give you a definitive
answer, you end up even though the study itself
fails to show bi ol Nequi val ence, but at the end you
have two outcomes, and that is the power that could
be denonstrated bi ol Nequi val ence or denonstrated

bi oequi val ence.
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That is part of the reason we say we may
not be able to use these results to have a
definitive answer to make regul atory deci sions.

The objective is the same which we were
di scussing back to April 14th, to develop a
bi ol Nequi val ence criteria that are scientifically
sound, statistically valid, fair to all parties,
and easy to use.

I want to remnd you that the comments or
concl usi on draws back to the |ast discussion. The
first question, back to April 14th: Does the ACPS
agree with the distinction between denonstrating
bi ol Nequi val ence and failure to denonstrate
bi oequi val ence?

The answer was yes. That was the
concl usi on reached back to April 14, 2004.

The second question: Does the ACPS
recomrend a preferred nethod for evaluating the
t hr ee pharmacoki netic endpoints for
bi ol Nequi val ence?

There are many sub-questions. Here are

t he conmments which were di scussed.
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The committee agreed on a genera
under st andi ng of bi ol Nequi val ence to nove forward
by recognizing this is not a sinple matter. In
addition, the nenbers felt that there is an
i mportant concept, especially now it applies to
entire regulatory scenario. There was no consensus
at this point as to a final criteria pertaining to
the three pharmacoki netic endpoints.

We will present you today our
recomrendat i ons based on those di scussions and hope
we can follow the comments or discussion

DR. MEYER  Could we ask a question before
we get confused with statistics?

DR. KIBBE: (kay, great. Wy don't we ask
the question before we get statistical

DR. MEYER | like to approach things in a
very sinple manner. |If you could get slide 7 back,
Lawr ence.

It strikes me that you are trying to use
phraseology to fit a subsequent statistica
anal ysis, and | amwondering if there isn't a

sinpler way to go about it. | amkind of, of the
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school that you are either pregnant or you are not,
and if you haven't taken the test yet, you can't
say. So, that is basically where | amgoing to go

| amgoing to nunber these 1, 2, 3, 4, 5.
I think we can all agree that No. 1 is
bi oequi val ent, and No. 4 and 5 are bi ol Nequi val ent,
just as you have shown.

DR YU. Yes.

DR MEYER | say No. 2 is
bi ol Nequi val ent, not failed to denonstrate
bi oequi val ence, the pregnancy/ non-pregnancy thing.
| say that because the nean is well outside 80
percent, and increasing the nunbers may shift the
mean one way or the other. You shifted it, of
course, to the left to nake it worse

I would say maybe it will stay the sane.
Al 1 knowis that the means are terrible, and the
confidence limt kind of extends over to acceptable
range, but in ny view, if sonebody canme to nme with
that data and said | ran the study on 40 subjects,
should I do 80, | would say no, reformnul ate.

If they came to ne with a confidence |eve
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that | opped that over, | would say, yeah, do an
added nunber.

So, | think the N problem which could
expand confidence linits, can be solved by
requi ri ng anyone that dose a bi ol Nequi val ence study
to fix their N at the sane as the person that got
the approved ANDA. So, if it took Teva 485
subjects to do their study, then, | think Pfizer
ought to do 485 subjects if they are going to try
to prove that Teva is no | onger bioequival ent for
some reason.

No. 3, | would say that fails to
denonstrat e bi oequival ence by the current
standards, but it also fails to denonstrate
bi ol Nequi val ence, because the neans are well| bel ow
125. That is a wash.

You can't tell one way or the other,

t heref ore, whoever is doing the study can't make a
cl ai m of bi ol Nequi val ence, because there is
anbiguity in the data. That is a rmuch sinpler
approach than trying to cone up with a new netric

of 3 paraneters or 1 paranmeter or what have you
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DR YU. Indeed, Marvin, you have excellent
questions. That is true, | guess, we have too many
di scussions on this topic.

Wel |, cone back to your question, is that
does fail to demonstrate biol Nequival ence, top, No.
2, is actually denonstrated bi ol Nequival ence here,
that is the question.

I ndeed, you point out it probably could be
bi ol Nequi val ence i f the sponsors, whoever conduct
the study, you have sufficient power, was
sufficient in number of subjects.

I guess the question cones back under this
scenario, that for top one, which is clear,
demonstrat e bi oequi val ence, and the bottomone is
cl ear, denonstrate biol Nequival ence, however, for
No. 2 or No. 3, this does not
necessarily--especially for No. 2--if we receive
the data, this does not necessarily suggest, we are
not going to take any action whether or not you
|l ook at it, sinply because you fail to show
bi ol Nequi val ence, therefore, we are not going to

take a look at it, we are not going to take any
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action, that is not the case.

Certainly, this case, if you submt it to
the Agency, and the study is well conducted, well
powered, we have to |ook at all of the scenario and
then to draw a scientific decision, or | guess what
| amsaying is top 1, and top 4 and top 5 give us
definitive answer, top 2 and top 3, we have to | ook
at it case by case. W cannot draw very decisive
concl usive decisions is part of the reason you have
assunption here, you have a sufficient nunber of
subj ect s.

If you don't use a sufficient nunber of
subj ects, say, you only use 1 or 2 subjects,
certainly, we were not able to say you have
denonst r at ed.

I hope | answered your question. | guess
we answer your "if" questions.

DR. MEYER  How about fixing the N at the
sane as the ANDA subni ssion used?

DR. YU That is one of the options, yes.

DR KIBBE: You are responding to a

question that | don't think the Agency is asking.
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You are responding to a question that a sponsor of
one of those studies would ask in order to get the
study to do what it wants to do

Then, you are saying, well, the Agency
should say if they did this, then, they probably
woul d show this and what shoul d we do about that.
The difficulty for me in this whole scenario is
that the failure to denonstrate bioequival ency
doesn't necessarily prove biol Nequival ency, and if
a product is already on the market because it has a
bi oequi val ency approval, what |evel of information
do we need to reverse that decision.

| agree with Lawence, those two in the
m ddl e wouldn't justify in my mnd as a regulator a
change in the previous decision, whatever it was.
kay?

DR. MEYER If the orange one, No. 3, was
done under the same conditions as the ANDA hol der

DR KIBBE: If it was done under the sane
conditions as the ANDA holder, | wouldn't reverse
my deci si on on anyt hi ng.

DR. MEYER That is an exaggeration
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per haps because let's say it's 127, you can't get
real excited about that. No, it would have to be
125, but let's say it was 145.

DR KIBBE: What | amsaying is we already
have a product that passed once.

DR MEYER Right.

DR KIBBE: That study doesn't help ne
decide to reverse that decision.

DR. MEYER  The product has changed.
Renenber, Gary Levy published The C ay Feet of
Bi oavai l ability or Bioequival ence Testing. You do
it once on a hand-picked | ot against one |ot of the
i nnovat or product, a fresh lot of yours, and one
you have sel ected maybe out of 12 of theirs, and
t hen sonebody el se cones along with an ol der |ot of
theirs or vice versa, and no |onger are you
bi oequi val ent .

DR KIBBE: | understand the argument. |
amjust saying that, as a regulator, | wouldn't
change anything | have got on the books based on 1,
2, 3. Okay?

DR YU | guess | will nake one nore
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comment . When you conduct bi oequi val ence studies,
you | ook at availability, you | ook at the power,
you | ook at the subject. You are basically always
sayi ng here that the bioequival ence criteria is 80
to 1 to 25 percent. Agency never defines how many
subj ects you use. You could have used 24, 48, 96,
500, for exanple, for clinical endpoint studies.

So, when you define the nunber of
subj ects, then the confidence interval could be
vari abl e, one way or another. You define one, and
you have another criteria.

I think that for the bioequival ence
criteria, we define the confidence interval instead
of define the nunmber of subjects.

DR KIBBE: Go ahead, Nozer. W are
having a | ot of fun here.

DR, SINGPURWALLA: | think it is always
fun when conmittee nenbers di sagree, but sonething
bot hers me about this whol e concept.

DR. YU That was not the--

DR SI NGPURWALLA: That was not the

question, | understand.
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DR YU That was not the question
DR SI NGPURWALLA: | understand, that was
not the question

DR YU If we don't want to live with it,

I guess the decision will have to be nmade.
DR SI NGPURWALLA: | amsorry, ny comment
here is you are building a castle on sand, | think

this whol e idea--

DR KIBBE: O clay, right?

DR, SI NGPURWALLA: Whatever you want to
use, it's a castle that cannot hold up. What you
have done is you | ooked at Cmax and you | ooked at
AUC, and if the Cnax and AUC are not significantly
different, you say there is bioequival ence. Not
true? Wiat is it then?

DR KIBBE: |f you are going to give an
answer, Don, you nmight as well get on a m crophone.

MR, SHERVMAN:. Lawrence showed a quote from
the regul ations on the definition of
bi oequi val ence, and it said rate do not show a
significant difference. The word "significant" in

that sentence does not nean statistically
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significant, it means significant the way the word
is used in the English | anguage, substantial,

i mportant.

DR, SI NGPURWALLA:  Then, mny comment
becones even nmore acute. The whol e thing should be
rel ooked, revisited, because | kind of agree with
Law ence about those two, and | agree with our
chai rman about the two m ddl e ones as denonstrating
failure to denonstrate, then denonstrating. | nean
I woul dn't change anything, but | think the whole
concept of doing all this through this particul ar
vehicle of setting confidence linmts and | ooking at
the little tail falls here or there seens
compl etely capricious to ne, and you may want to
revisit this whole topic.

DR KIBBE: W have been revisiting this
since 1970 at | east.

DR SI NGCPURWALLA: | was not there.
Change the paradi gm

DR. KIBBE: W are not revisiting the
par adi gm

MR, SHERMAN: | just want to correct the
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notion that you | ook at Cnmax and AUC and you
approve products as inequivalent if there is not
statistically significantly difference. That
hasn't been true for decades.

DR SI NGPURWALLA: So, it has been
nonsense for decades.

MR. SHERMAN: You are entitled to your
opi nion, sir.

DR YU W will nove on to the next
topic. Thank you.

Criteria of Biol Nequival ence

DR LlI: Good afternoon. M nane is Q an
Li. I amfromOfice of Biostatistics in CDER
FDA. | amgoing to present a statistical criteria
for eval uating biol Nequi val ence using nultiple
endpoi nts. | know there have been citing for using
one endpoint, but | decided to move on to talk
about nmultiple endpoints.

Before | start to talk about the criteria,
I would like first to discuss the question why we
need to use nmultiple PK endpoints to assess

bi ol Nequi val ence
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To answer this question, we need to
understand that for systematically delivered drug
product, bi oequival ence established by conparing
the rate and extent of drug absorptions. The rate
and extent are usually represented by Crax, AUCt,
and AUC nfinity.

In statistical terns, Crax, AUCt and
AUC nfinity, |I refer to as PK endpoints. For
bi oequi val ence assessnent in generic drug approval,
it has evolved to use AUCt, AUG nfinity, and Cnax.
As Law ence has nentioned before, that you have to
prove that 0 to 3 PK endpoints to be equivalent in
order for the generic drug product to have narket
access.

Now, for biol Nequival ence, it can be
established if one of the PK endpoints are
i nequi val ent in truth.

Now, in reality, we do not know the truth,
so we have to performstatistical analysis to test
all the PK endpoints. That is why we need to
assess multiple PK endpoints. | hope this is clear

to everybody now.
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Now, this is the outline of ny
presentation. | will give a brief review on the
criteria for biol Nequival ence using one PK endpoint
and then present strategies for assessing
bi ol Nequi val ence using three PK endpoints, and
wi || discuss avail abl e approaches and then present
power conparisons of those approaches.

Then, | will discuss FDA' s recomendati on
of using the three PK endpoints in assessing
bi ol Nequi val ence

Now, let's first |look at definition of
bi oequi val ence and the inequival ence using one PK
endpoi nt ..

We use the ratio of geonetric means M

T/ MUR

to define bioequival ence and | Nequi val ence. M

represent the geonetric nean of the test product,

and the M Ris the
geonetric nmean of the reference

product .

The bi oequi val ence is true when the ratio
is between 80 percent and 125 percent. W cal
thi s bioequivalence interval. Qutside this

bi oequi val ence interval is defined as
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bi ol Nequi val ence regi on

Now, to test the biol Nequival ence, the
nul | hypothesis is the bioequival ence interval
The alternative is the biol Nequival ence regions.
Simlar to bioequival ence test, we will perform
two, 1-sided test, as well for biolNequival ence
assessnent.

The null hypothesis for 1-sided test is to
have the ratio reached and equal to 80 percent, and
the alternative is less than 80 percent. There is
another test that nowis less than or equal to 125
percent, and the alternative is driven 125 percent.

We can cl ai m bi ol Nequi val ence if one of
the two nulls is rejected. W performthe test on
the significance level of 0.05. Now, this is the
equi valent to form 2-sided 90 percent confidence
i nterval s.

The criteria to claimbiol Nequival ence is
when the 2-sided 95 percent confidence interva
lies conpletely outside the bioequival ence
i nterval .

I would Iike to rem nd everybody here that
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usi ng 2-sided 90 percent confidence interval for

bi ol Nequi val ence test, the error rate is not always
protected at 5 percent level. This is different
from bi oequi val ence test.

If we have a reasonabl e conducted study,
say, it's a 2-sequence and a 2-way crossover
design, and the subject is nore than 20, and the
Wi t hi n-subj ect standard deviation is less than 0.7,
then, we can safely control the error rate to 5
percent, however, if the subject sanple size is
| ess than 20, we have |l arge variance for the test
statistics, then, the error rate may not al ways be
controlled at 5 percent. In this case, we mght
have to consider to use 2-sided 95 percent
i nterval .

Let's nove on to the definition of the
bi oequi val ence and the inequival ence using three PK
endpoints. As nentioned before, the three PK
endpoints is Cmax, AUCt, and AUC nfinity.

The definition of bioequivalence is the
cubic region in this 3-di mensi onal di agram

Qutside this cubic region will be the
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bi ol Nequi val ence regi on

For the criteria for bioequival ence
assessnent using three PK endpoints is to require
all 3, 2-sided 90 percent confidence interval for
the ratios of our geonetric means has to be
reachi ng the bioequivalence limt.

Now, the error rate of wongfully
rejecting bioequivalence using this criteriais
protected at 5 percent |evel

Now, for biol Nequival ence assessnent using
three endpoints, we are |ooking for a strategy that
can control the error rate of wongfully rejecting
bi oequi val ence at a rate of 5 percent.

Al so, we want to control the error rate
under all correlation structures because we do not
know the correlation structure of the three PK
endpoi nt s.

Now, to devel op those strategies, we
assunme the variances of test statistics are not
| ar ge.

Now, there is a commpn m sconception when

assessi ng bi ol Nequi val ence. The conmmon
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m sconception is that to clai mbiol Nequi val ence,
when one of the three PK endpoints satisfies the
bi oequi val ence criteria, which is the 2-sided 90
percent confidence interval is outside of the
bi oequi val ence interval

Now, we will not accept this kind of
approach to assess bi ol Nequi val ence because it wll
inflate error rate of wongfully rejecting
bi oequi val ence. The error rate can be up to 15
percent if three endpoints are independent, can be
about 8 percent if the three endpoints are highly
correlated. W consider that approach is quite
I'i beral .

Now, people may want to think about we can
use quite tough criteria, which is to claim
bi ol Nequi val ence if all the three PK endpoints
satisfy the biol Nequival ence criterion, which is
2-sided 90 percent confidence interval outside of
t he bi oequi val ence i nterval

These tough criteria will tightly contro
the error rate under all correlation structures,

however, it won't provide good power to denobnstrate
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bi ol Nequi val ence, therefore, we are not
recomrending to use this criteria either.

What we would like to recommend are the
following strategies. The first strategy we
present here is to pre-specify one of the three PK
endpoi nts for biol Nequival ence test. For exanple,
if you decided to use AUCt to test the
bi ol Nequi val ence, then, you can perform anal ysis on
this endpoint only, ignore the other two.

The requirenent for this strategy is that
you have to pre-specify this endpoint in your study
protocol. Oherw se, you could end up switching
endpoints, which may inflate error rate, which we
don't like to see that.

Now, this strategy is ideal for situations
when one knows that one specific PK endpoint is
more likely to show bi ol Nequi val ence than ot hers,
but it nay have poor power if you msspecify the
endpoi nt ..

Anot her strategy we would like to
recommend is called Bonferroni corrections. There

are many versions of Bonferroni corrections. One
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exanpl e of using Bonferroni correction is to use a
2-sided 96.7 percent confidence intervals for three
endpoints instead of 90 percent confidence
i nterval .

If one of the three 96.7 percent
confidence interval fall in the biol Nequival ence
regions, we will say the bi ol Nequival ence is
denonst r at ed.

This strategy is ideal for scenarios when
one knows that one PK endpoint is nore likely to
demonstrat e bi ol Nequi val ence than others, but do
not believe that all the endpoints have good power
to denonstrate biol Nequi val ence

Anot her strategy we would |ike to discuss
here is to use three confidence intervals with
different lengths. This can be considered a
variation to the approach that requires all the
three endpoints to satisfy the biol Nequival ence,
which is the very tough criteria. This criteria
will control the error rate no nore than 5 percent.

One exanple of this criteria is to use 94

percent confidence interval, 98 and 96 percent
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confidence interval for the three endpoints instead
of all three, 90 percent confidence intervals.

Thi s approach is ideal for situations when
one has no idea which PK endpoint has the best
power, but you know that all the three endpoints
coul d show bi ol Nequi val ence

To support what we have discussed for the
three strategies, | would like to show you sone
power exanples for several scenarios for the three
strat egi es.

We cal cul ated power under two correlation
structures. The first scenario is that only one
endpoi nt has good power to denonstrate
bi ol Nequi val ence. One exanmple is that AUCt has
only 5 percent power, AUC nfinity has 20 percent
power, and Cnax has the best power, which is 90
percent .

In this case, if we choose pre-specified
strategy, we could have a power between 5 percent
and 90 percent, so this exanple clearly shows that
if you know Crax is the endpoint that could give

you the best power to denonstrate bi ol Nequival ence,
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then, you should choose the strategy to pre-specify
Cmax in your protocol

In this exanple, Bonferroni correction
al so can give you quite a robust power, but the
varyi ng confidence interval approach is not as good
as the other two approach.

Now, for second scenario, which is al
three endpoi nts have reasonabl e power to show
bi ol Nequi val ence. Now, here, one exanple is AUCt
has 60 percent power, AUC nfinity has 70 percent
power, and Cmax has 80 percent power.

Now, the per-specified approach give you
60 to 80 percent power. The Bonferroni correction
will give you about 64 to 72 percent power, and
under the varying confidence interval approach, we
will give you about 70 percent power.

So, in this case, if you feel that all
three endpoints coul d denonstrate bi ol Nequi val ence,
then, varying confidence interval approach night be
a good choi ce

This scenario is that all three endpoints

have equal power. Al has 80 percent power. In
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this case, if you know exactly that all has 80
percent power, then, you can choose pre-specified
approach, but this is probably unlikely known to us
before we do the experinent.

Now, in this approach, Bonferron
correction will give you decent power, but varying
confidence interval will give you probably the best
power if you don't know that all the endpoints has
equal power.

This leads to the summary of our
recomendat i ons on using three PK endpoints for
assessi ng bi ol Nequi val ence. \When one knows which
endpoint is nore likely to show bi ol Nequi val ence,
Strategy | should be used, which is to pre-specify
the endpoint in study protocols and use the
endpoi nt to test biol Nequival ence. For this
approach, you should use a two-sided 90 percent
confidence interval

When one knows that one endpoint nmay have
good power, but do not believe that all of them
all of the endpoints have good power, then, we

suggest to use Strategy |1, which is the Bonferron
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correction.

One exanpl e of Bonferroni correction is to
use a two-sided, 96.7 percent confidence interval
If you believe that all three endpoints could have
reasonabl e power to show bi ol Nequi val ence, then
Strategy |1l should be recomended.

The exanple of Strategy Ill is to use 94
percent and 98 and 65 percent confidence intervals.

Thank you.

DR KIBBE: Questions? Go ahead.

Commi ttee Di scussion and Reconmendati ons

DR GLOFF: Art suggested over |unch that
| say sonething this afternoon to earn ny keep
here. | have a question, it is probably an
uni nforned question, so | apol ogize for that.

Is there any provision in all this to | ook
at the results for the reference product relative
to the results for the reference product that were
obtai ned either by the conpany that subrmitted the
ANDA in the first place or prior results submtted
by the hol der of the NDA?

DR Ll: To ny know edge, | don't think
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so. | don't know.

DR. YU | guess the bioequival ence
confidence is defined 88 to 125 percent, so that is
the criteria we use. Under certain circunstances,
when, for exanple, the variability is significantly
high, we will get clinical studies. W wll |ook
at the availability, how much they inpact the
confidence interval, but the criteria still remains
80 to 125 percent.

DR GLOFF:  Well, | am sure you probably
have t hought of why | am asking that question. A
prior speaker made the coment that when a generic
i s being devel oped and submitted, that they could
hand-pi ck the ot that the generic conpany uses to
conpare to and hand-pick the | ot of the innovator
product .

I amsitting here thinking, well, why
couldn't the innovator conpany do the exact sane
thing to try to denonstrate that the two were
bi ol Nequi val ent or were not bioequival ent, and
don't know if the Agency cane to that concl usion,

what they would then do for sure, but | am
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concerned about that, that you do that, and then
where are you.

DR YU | guess the information for
bi oavai | abi lity, bioequival ence, as clinica
phar macol ogy sections, it is available in the
public domain, so any sponsors, any conpani es out
there, you can request, go through Freedom of
I nformation and get those information from FDA
bef ore you conduct any studi es.

DR KIBBE: Go ahead, A az.

DR. HUSSAIN: | think the question that is
bei ng asked is how do we relate one study finding
to what happened in the previous one. | nean that
is the fundanental question

We actually don't do that. W often don't
do that. But | think that is an inportant point,
and | have tried to | ook across different ANDA
submi ssi ons, especially when Gordon Ami don was at
FDA and we did a lot of the data mining for our BCS
classification, we |ooked at all that.

I think there is value to that, but often

we find that absol ute nunbers that you see in terns
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of percentages is fine, but the absolute val ues
that you see depends on the assay variability, and
so forth, differences, and so forth.

But | think no nmatter what you see, one
study, the second study being done to show
bi ol Nequi val ence in the first study, there is an
aspect of selecting the thing, and that has been
di scussed as Marvin said, profoundly by the father
of biopharnmaceutics, Garrett Levy, so that is part
of the systens.

DR. KIBBE: Jurgen

DR VENITZ: | have a question on Slide
11. This is where you were discussing using the
three PK paraneters and you are commrenting that you
don't recommend that because there is not adequate
power. | would like for you to explain that
statement to ne.

DR LI: This criterion to require al
three endpoints to show bi ol Nequi val ence, the
bi ol Nequi val ence criteria for one single endpoint
is 2-sided 90 percent confidence outside of the

bi oequi val ence region
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So, if you remenber our previous talk, we
showed a power of show ng bi ol Nequival ence. It is
pretty hard to show bi ol Nequi val ence for one
endpoi nt .

DR. VENI TZ: How do you define power?

DR LI: Power is the probability to show
bi ol Nequi val ence if biol Nequival ence is true.

DR. VENITZ: So, you are ignoring the fact
that you have a previous study that says the two
products are bioequivalent, in other words, your
power is only defined post hoc after this single
experinment that you are trying to address?

DR LI: No, the power is not defined by
the experiment. It is a probability which you
don't know actually, you do not know.

DR. VENI TZ: But you do have prior
informati on that two products are bioequival ent,
right?

DR Ll: Right, you could have. What has
driven power is how far the biol Nequival ence away
fromthe bioequival ence interval. The further away

from bi oequi val ence interval, you have back-up
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power, and also it depends on how many sanpl e size
you use, which is sanple size basically reduce the
variability.

DR VENI TZ: But don't you then ignore, as
| said before, in your power, the way you define
power, the fact that you have prior information?
You are just basing it on a single experinment. You
al ready have an accepted study that says those two
products are bioequival ent, and now you are sayi ng,
well, | need nore power to show that they are
bi ol Nequi valent. 1Isn't that kind of a
contradiction?

DR Ll: | didn't see the contradiction
VWhat | amtrying to explain to you, that to use
three endpoint to show bi ol Nequi val ence- -

DR VENI TZ: Is hard.

DR Ll: --is harder.

DR VENI TZ: Right.

DR LI: Because the power is |ower.

DR. VENITZ: And | am saying you al ready
have evi dence to suggest that they are

bi oequi val ent, shouldn't it be harder
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DR LI: Wll, no, if the drug is truly
bi ol Nequi val ence, if you design your study
properly, you should have good power to show that,
but if you choose this criteria, you probably won't
have good power. You could choose the better
criteria that give you better power.

DR KIBBE: You are beaten

DR. VENI TZ: Ckay.

DR KIBBE: She is talking about
statistical power of the individual study presented
to her.

DR VENITZ: | amtalking about the
overall power to rule whether something is
bi oequi valent or not in the totality of the
informati on that you have, not just the specific
study, which is what you are tal king about. You
are tal king about a specific study where you | ook
at the three paraneters individually, you correct
it or all three of them

DR YU | guess, Jurgen, you are
absolutely correct. Actually, we have many, nany

debat es and di scussions, Q an knows that, talk
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about when the statistic versus you have a prior
know edge about bi oequi val ence or bi ol Nequi val ence
or quality.

Certainly, what we are trying to address
here is actually, you have five potential options.
One of the options is you have no prior know edge
what soever. That is one of them we have to present
as a conplete picture, we are not reconmendi ng
t hi s.

One of the options, we say--all the option
scenario out there, | guess, one of the scenari os,
in your mnd, you have a prior know edge that is
i mpossi bl e, but for the conpletion of the picture,
that was presented

DR KIBBE: W have got Ken and then Paul,
Nozer, and ne, and Marvin.

DR. MORRIS: A quick coment.
Irrespective of whether this is innovator or
generic, | think the fact that you can hand- pi ck
lots that are this different says nore about the
process that is being used to nake our products

than it does our testing for biol Nequival ence. |
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think this was Levy's point either directly or
indirectly is that it is probably nore to the point
that we need to control our processes to the point
where Jurgen's observation becones the rule in a
sense.

DR KIBBE: Paul

DR. FACKLER: Part of the problem | think
is we are trying to do an exact science here where
the whole issue is so variable, it is out of our
control. If we run the sanme study in the sanme set
of subjects twice, we will get two different
results, the sane drug product, the sane peopl e,
and it's different.

The variability is just unmanageable, so a
generic conpany will take a |l ot of innovator
product and a | ot of generic product and run it in
a certain nunber of subjects, and that number is
calculated to give us 80 percent power. Four out of
five tinmes, those products will statistically
appear to be bi oequival ent, and one out of five
times they won't, they are not bioequival ent.

It's statistics, and we should not spend
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too much tine trying to get an exact neasurenent
here of what bioequival ence is, nor what
bi ol Nequi valence is. | think the question is
really when is a product not going to performfor
the patient who is taking it, and we have
arbitrarily said 80 to 125 works, and there is sone
anecdot al evidence over the |last 25 years that the
generic products on the market work.

So, | would just caution the committee to
be careful defining when you would want to pull one
of those products off the market.

DR KIBBE: Nozer.

DR SI NGPURWALLA:  Well, first is | think
you have done a very thorough, detailed analysis
given a badly defined problem You have done very
wel |. Thank you.

Now, | amgoing to comment. | amgoing to
ask you two questions. You have this AUCt. How do
you pick the t?

DR LI: Thet is the time point that you
can still identify the drug concentration in your

bl ood.
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DR SI NGPURWALLA: It's the |ast.

Is it possible that for one t, you wll
arrive at one decision, and for another t, you wll
arrive at another decision, which goes back to what
Paul has been cautioning us about?

DR Ll: Uh- huh.

DR SI NGPURWALLA: That is one commrent.
The | ast comrent is your last viewgraph. When you
say "recommendations,"” you have three bullets.

When one knows this, you do this. Wen one know

this, you do this. Wen one knows this, you do

this.

Wel |, what do you do when one knows
not hi ng?

DR LI: Actually, this is a very good
point. If you see ny exanple, the 3 exanple, if

you know not hi ng, actually, Bonferroni correction
give you quite reliable robust power even it is not
the best power for that situation, but it give you
pretty good power, we mght recommend this, and
actually, this probably will be the default

approach for us to review if the sponsor didn't
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speci fy any approach.

DR. SI NGPURWALLA: So, nmaybe you shoul d
put a fourth bullet, if you know nothing, do this.

But now et me go back to the main
di scussi on that has been spawned by Carol's
question. | think both Jurgen and Aj az have been
danci ng around the issue, and not coming out right
and saying what is on their nind.

Basically, what is on their mind is if you
have prior information, which you do have, what do
you do, and really what we should do is not address
the problemin the manner in which this is
addressed. No criticismintended to you of the way
you have done it. You have done it very well.

I think you should fornulate this as a
probl emin maki ng decisions. You either declare
bi oequi val ence or you decl are non-bi oequi val ence,
and the declaration of one or the other is a
function of what risks it may entail if you nmake
the wong decision, so that takes care of Paul's
argunent that there is so nmuch variability.

You nmeke decisions in the face of
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variability, so that would recast this whol e
problem reformulate it, and readdress it. It's a
serious issue, because really, what you are al
doing is building a superstructure on sonething
that is not carefully defined.

Thank you.

DR KIBBE: Marvin, do you want to junp in
or do you want me to junp in?

DR MEYER \Well, let nme just comrent. In
my experience--and there is probably exceptions
certainly--if | had to pick a paranmeter to show
bi ol Nequi val ence, | would go with Chmax. That tends
to be a lot nore variable, wider confidence linits,
so | think you could probably go a priori with Chax
and use Strategy | if you wanted to do that.

You are saying if | do that, then, the
confidence limts has to be totally outside of 80
or 125.

DR Ll: Right, yes.

DR. MEYER O herwi se, you can't tel
per haps.

DR LI: Yes, it is exactly the picture

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (246 of 356) [11/3/2004 10:59:20 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

Law ence showed you before, and if you fee
unconfortable, | think there is a second picture
that has failed to show bi ol Nequi val ence

Actually, | would like to come to answer
that question froma statistical point of view
You like to see, you know, the picture, if the
confidence interval overlap to about bioequival ence
interval, which is the second case

DR MEYER | amreally nore worried about
means.

DR. LI: The nean is outside the
bi oequi val ence. Let ne tell you about the
statistical concerns. |If we claim be clear, this
i s bi ol Nequi val ence, then, you end up to nake the
error that is a nodern FAQ [ph] event, which for
statisticians, we do not like to see this happen,
and if you have the confidence interval conpletely
out si de of the bioequival ence interval, then, we
are confortable that if you would claimthis drop
i s bi ol Nequi val ence, we won't make error nore than
5 percent.

I know for pregnancy test, you could claim
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that |ady not pregnant, even 51 percent sure, and
you coul d make a 49 percent error, but for
statistical decision, for regulatory decision, we
cannot make nore than 5 percent error. That is why
we define it has to be outside the region

DR MEYER | guess | worry about too nuch
rigor inthat. Let's say the point estimte was 60
percent, pretty bad, and the confidence limt,
because of high variability, went over onto 80.2
per cent.

You have a bi ol Nequi val ent product, there
is no question about it. You are not going to fix
that by anything other than refornulation, but
because of variability, you nanaged to slop that
righthand tail over above 80.

DR LI: Wat if people tell you the study
i s conducted using only five subjects, and you see
the point estimate is 60 percent, and you have a
confidence limt, you know, alnbst everywhere, can
you claimthis is biol Nequival ence?

DR MEYER No, that is why | think you

ought to fix N, too, to avoid that kind of an
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i ssue, and maybe even fix the mean nust be |ess
than the nmean ratio in the ANDA

DR LI: If we fix, that will lead to
stagnation [?] of bioequival ence and
bi ol Nequi val ence. Maybe we will fix our approach
after the problemis redefined.

DR YU | do not see actually any
difference. | personally perfectly understand your
concern. For exanple, there are two scenarios we
can talk about to this figure, which figure No. 2.
One of the scenarios is point estimate is 79, the
confidence interval is 78 versus 81. Another
scenario is the point estimate is 60, confidence
interval is 40 to 80, for exanple.

Under these two scenarios, from
statistical perspective, we cannot give you a
definitive answer, however, the first scenario, do
you know the drug. Certainly, we can definitely
use prior know edge with respect to safety and
efficacy of this drug, and we will nake a
scientific decision

The first case, you night have to think
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about it, because this drug is still on the market,
you are perfectly okay, and you will nake a
scientific decision on the second case. oviously,
we will not close eyes and say let it go,
definitely not, and chance to be pulled to the top
of the conpany is high

Even the first case, we will informthe
company, we will discuss with the conpany what to
do with that case. Certain case, the probability
to be pulled is higher. | would not say 100
percent definitely as the first case, that
bi ol Nequi val ence case, this case, certainly we wll
take a look at it and discuss it with our
clinicians within FDA, discuss it with our sponsors
outside of FDA to take a proper action as issues
occur.

I hope this answers your question. Thank
you.

DR KIBBE: Let ne just throw a few random
thoughts in on the table with the intention of
keeping us all past our flights, so everybody

nm sses their flight.
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First, if a product has already been
est abli shed as bioequivalent, it has been on the
mar ket for a while, and we have a | ot of confidence
in the product, then, | think to pull the product
of f the market, we have to nake a clear and
di stinct argunent that the product is indeed
failing to live up to the criteria that was
established for it.

It is hard for ne to inmagi ne a product
that got on the narket with a bi oequival ency study
where the nmean val ues were, say, 97 percent or 103
percent of the nean, the innovator, and well wthin
the confidence interval, and all of a sudden you
are going to find a lot that is going to be a
di saster.

However, it is possible. If that is the
case, then, you have before you two experinments
with opposite results, and in nost | aboratories
that | have been involved with, when you have two
experinments with opposite results, everybody | ooks
at each other and says we have got to do it again,

we can't just leave it like this.
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So, no nmatter what you do as an agency
setting up guideposts for the innovator to comne
forward with a biol Nequival ency study, | think then
the Agency says thank you very much for a second
pi ece of information, and we now nust resolve the
di screpancy, not by trunping their study with your
study, or trunping your study with their study, but
doing the critical study, which is now the Agency
should go out in the marketplace and buy 100 of
each of the products off the shelf sonewhere, maybe
St. Louis, maybe Kansas City, somewhere.

I would be afraid that if we went to
Canada, we woul d get much higher quality products,
and we want to stay with the quality |evel here,
and do the third study, and then say, okay, your
conpany did it with whatever biases that m ght have
been involved in the selection to get on the
mar ket, and your conpany did it wth whatever
bi ases or not that you had and to show that it was
of f market, and we did it, and now we have the
definitive result, and we have to linit the nunber

of times you can cone forward and do this with us
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So, we have done the third study.

O herwise, | think it is really one of those he
trunps you, and you trunmp him and if they cone
forward with a biol Nequi val ency study that seens to
pass the criteria, whatever you pick, and | cone
and give you a second bio study with the product
and say, look at that, it really is good, what do
you do?

Let themtrunp and trunp and trunp, and
know the CRGs are all saying oh, shut up, let them
do it, because we can do these studies, you know,
once a nonth, it would be okay, but it is not going
to get you the final answer.

There is a couple of other things that you
m ght want to keep in the back of your mnd. Drugs
whi ch are non-linear, are easy to nanipul ate.

If you do a study with dilantin at 50
mlligrans per patient, and you get a bioequival ent
result where one is just slightly higher than the
other, then, get a group of patients and give them
400 mlligranms, and you will run that mean right

of f the table, and what woul d be an insignificant
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difference at a reasonabl e therapeutic |level would
not be a insignificant difference at an el evated or
above nornal therapeutic |evel

There is lots of things we can do, so that
if we are going to get into this, I would go with a
ni ce tight biolNequival ent study, and we can argue
the value of the statistics, but that can't be the
end. That absolutely cannot be the stopping point.

That is just one nore piece of data, as
Jurgen correctly points out. W already have data,
now we have new data, and to resolve it, we have to
have an inpartial arbiter, and the Agency has to do
its own biostuff.

CGordon wants to disagree with ne. o
ahead.

DR MEYER  Actually, | think that is a
good idea, but | think that given the resources,
that there is no reason that an innovator can't be
expected to do a study properly. They will get
i nspected on the first one anyway, the first
bi ol Nequi val ence study, they can be inspected on

the second one. They are not going to risk their
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reputation by nmessing around with the data, so
don't think the Agency, | mean that would be
impractical for the Agency to have to run out and
do a confirmatory study.

DR. YU W come back the April 14th
di scussion, and | think all of us heard Gary nade
the presentation back in July that our submi ssions
this year increased 25 percent, and then we talk
about risk managenent, we tal k about where we put
our resource in, and all we are doing for this
bi ol Nequi val ence type is Agency have defined the
criteria for bioequival ence, we want to define the
criteria for biol Nequival ence to make a
clarification out there.

That's all cone back because in the
literature, scientific literature, people tend to
conduct a bi oequi val ence study, now the confidence
interval is 79 or 126, claimas biol Nequival ence.

W say this is not scientifically valid.
So that is the whole purpose is wanting to give a
clear definition with respect to bioequival ence

versus the biol Nequival ence, as well as a fail to
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denmonstrat e bi oequival ence and a fail to
demonstrat e bi ol Nequi val ence

Then, from here, you are absolutely
correct, when we see a study like that, if we
cannot--we are trying to put our resources in the
NDA reviews. Just in case this happened, cannot be

very clear, there is an anbiguity in the gray area,

certainly, Agency will have to put the resource
whether we like it or not. | think we agree.
Thank you.

DR. KIBBE: Go ahead, Gordon

DR AMDON. | amnot going to disagree
with you, Art, but the question | have regarding
the scenario where a product is bioequival ent and
on the market, and another conpany cones in show ng
potenti al bi ol Nequi val enci es, has the product
changed.

If we had a good dissolution criteria in
eval uati on, we woul d have sonme underlyi ng possible
more scientific hypothesis to make rather than run
out and test another set of products.

So, | think it comes down to dissol ution

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (256 of 356) [11/3/2004 10:59:20 AM]

256



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

257

DR KIBBE: Just so you know, bayesian
di ssol uti on.

DR GLOFF: One quick comment on what
CGordon just said. He said has the product changed,
and ny question would be, and if so, which of the
two products has changed. It is not necessarily
just the generic.

MR. BUEHLER: Well, Lawence made a good
point, and this is a resource issue for us. W
haven't gotten that many chal | enge studies
recently. Wen we do get them they are usually
out by, like Lawence said, a little, 127, 79,
sonething like that, but the letters that acconpany
them are very prof ound.

They are big public health issues, they
are always presented as huge issues, and, of
course, we have to | ook at these, we have to
address the issue and resolve the issue because
agree with Gordon, we don't want generic products
out there that are biol Nequivalent. That is a
problem for that particular product, it's a problem

for the entire industry to have products where the
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Anerican public can't have confidence in those
particul ar products.

We want to know about those products, and
we want to know when products are truly
bi ol Nequi val ent, but we don't want to have to dea
with all of these studies that cone that are just a
hair out one way or a hair out the other

We like rules in the Ofice of Ceneric
Drugs, and we are sort of bound by our rules, and
however, you know, they are criticized by sone
statisticians, we do have our 80 to 125 rule, and
we stick by that very rigidly, and to not do that
woul d nean a trenendous creep, you know, a
trenmendous | think lack of confidence in the
generic process.

Is 79 okay? Well, you know, sure, okay,
79 is okay. But what about 78, what about 77? You
can to down, you can go up, and the next thing you
know, you have a confidence interval you can drive
trucks through.

So, that is why we are very particul ar

about rules, and in this particular case, you know,
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this is what we are trying to get for
bi ol Nequi val ence, is sonme kind of a rule that
conpanies won't send these in if they know that we
are not going to deal with them

If they know that our rule is it has got
to be this far out or this far over--

DR KIBBE: Let me ask you a question
The ones that you have gotten, would they have
passed this rule that you are putting--

DR YU. The one we have right now -how
many additi on we have? Probably 41 additions
al ready back and forth, four or five people
involved with the | awer and the scienti st
i nvol ved. The case we have, we hope we resol ve
very soon, but this case subnmitted to us back to
99, | think, subnitted again in 2002, and you can
see how many resources we are putting in, nore than
two years al ready passed

The issue is this case we are here, the
confidence interval is--1 have got a | ower one--the
top one is 126.

DR KIBBE: And it's Cmax.
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YU: It's Crax.

KIBBE: So Marvin is right.

3 3 3

YU Oh, it's always Cnax.

DR KIBBE: O course, it is. Wuld this
proposed rul e have said upfront that you haven't
est abl i shed your case?

DR YU  Absolutely, yes. You can see
that, two people for two years.

DR VENITZ: Can | nmake an observation and
then give ny recommendation? First, | agree with
Nozer, we are trying to squeeze a bayesi an probl em
into a frequentist scenario, but given the fact
that we have been hearing this tinme and last tine
that those are the rules that have been in effect
for 20-plus years, that we don't find people dying
on the streets, or they might be working actually
in terms of providing safe and effective generic
products, you are stuck with the systemthe way it
is right now.

So, | way | tried to approach it, not
being a statistician, we have a body of evidence to

suggest that the generic and the reference product
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are bioequivalent. That is the reason why it got
approved in the first place.

| assune as part of your review, you are
going to look for things that night have changed,
creep in either the product or the reference
product .

So, now you have a cl ai m bei ng nade that
seenms to contradict that, and then, in ny mnd, the
burden of proof is with the person or the
organi zation that files that claim So, the burden
of proof to me means that it has to be difficult
for themto overcone what you al ready know, so
personally would go with the toughest off your
recomrendati on, and you have excluded ny favorite
one, which is all three of them have to pass:

Cmax, AUCt, and AUC nfinity have to pass, because
that is toughest route.

If you can overcone that, then, | think
you can argue, well, that is about as nmuch evi dence
as you need given the fact that you already had
pre-exi sting bioequival ence. Then, you have enough

to overrule.
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So, | would recommend what you didn't
recomrend, that all three paraneters, all three
metrics have to pass in order to conclude
bi ol Nequi val ence

DR. KIBBE: What do you recomend, Marvin?

DR MEYER | might say | amgoing to
apol ogi ze for not being a statistician--1 once said
pharmaceutical scientists all apol ogi ze for not
bei ng statisticians, but statisticians don't
apol ogi ze for anything. | think that probably
appl i es here.

DR KIBBE: | will let you conment on that
| ater, Nozer.

DR. MEYER Under Strategy |, Law ence,
prespecify one of the three PK endpoints, and then
anal yze that. Now, if you do a PK study, you are
going to have all three at hand. Wy don't you
just do Cmax and then do AUC, and then do
AUC nfinity, and | ook at the data? What is the
probl em wi th doing that?

DR YU Let ne explain that first, that

the criteria, when we define, statistically
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significant or not, is 5 percent of criteria. |If
bel ow 5 percent, statistically significant; above,
it is difficult to say.

For you to not prespecify anything, you
conduct a study, the chance to be wong is higher
than 5 percent. |In fact, change on one slides, |
believe it could be high, like 14 percent.

DR. MEYER Isn't that if you use all
three?

DR YU If you use any of three. You
don't not prespecify any of them they are just
| ooking for one. For exanples, these are the
slides, the error rate could be 14.7 percent. |If
that is the case, scientific speaking, is too high.
Certainly, scientific speaking will ook at a case,
you just present it and nake a scientific decision

DR. MEYER But if you pick one and pick
the wong one, you also have a chance of being in
error, which isn't in there sonewhere

DR YU That is correct. You are
absolutely correct, Marvin. Actually, you

understand very well in nmy judgnent. |[|f you
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prespecify and if you use AUC, the wong one, you
coul d have a probability power. The power could be
5 percent to 90 percent, however, you just said you
have a prior know edge, so nost likely you have
probably picked the correct one.

Now, let's put the stack back. | ndeed,
there is a conpany out there. Pick the wong one,
but even the wong one you pick, for exanple, you
pick the Crax. The case | will talk about is very
t heoreti cal

You pick up a Crax, but it end up an AUC
you show the confidence interval, for exanple, 60
to 79. This is certainly the case is,
statistically speaking, you do not see, the error
could be a lot higher, but this does not nean we
are going to close eyes, the Agency will not take
an action, probably not, absolutely not.

We certainly will investigate. As we
said, we look at a fornulation change for both
i nnovator and the generic side. W look at all the
scenarios. W will have a bunch of people sitting

in the conference for many hours, probably nmany
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meetings, and discuss with many parties and trying
to nmake the best decision for the public.

DR MEYER Let me just say that if you
pi ck an area under the curve, you are not getting
any information about rate, because area under the
curve can be quite independent of rate.

If you pick Cnhax, you are getting
i nformati on about rate and anobunt, and al so
i nformati on about how different your population is,
and lots of that kind of information, because Crax
has bounced all over the place especially when Crax
has al so nmoved around Trmax, and the Trmaxes aren't
constant, so your Cnax fromone patient is going to
be happening at half an hour, and then the next
patient's Cmax is going to be happening at one
hour, and you are going to have lots of fun

I really think Jurgen is right, that you
need to establish a criteria that |ooks at all of
the three paranmeters for biol Nequival ency, because
we | ook at all three paranmeters for bioequival ency,
and pre-existing information has to be trunped

effectively. | still like the idea of doing a
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third study.

DR. YU Thank you

DR KIBBE: Nozer, do you want to comment
on his statistics?

DR. SI NGPURWALLA: Onh, he was absolutely
brilliant. | amdisappointed he went into
phar macy.

DR. KIBBE: Pat, go ahead.

DR DeLUCA: In your diagram Law ence,
you know, to ne, there is only one here that
demonstrat es bi oequi val ence, the others are not
bi oequi val ent, so however you turned them the
ot her four are not bioequival ent.

But the question | would ask, in
determ ning that the product was bioequival ent, you
need Cnax and area under the curve.

DR YU. Correct.

DR DeLUCA: If they cane in with just
Cmax or just area under the curve, you woul dn't
have approved that as bei ng bi oequivalent, is that
right?

DR YU. Absolutely.
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DR DeLUCA: So, if they just had one that
woul dn't be, you wouldn't approve it if they just
had one. So, | can't see why, then, if you are
| ooki ng at a product that is biol Nequival ent, why
you can't just use Cmax.

You can just use one of themto ne,
because they had a pass, both of them at the
start, so if they didn't have both of them they
woul dn't have passed bi oequi val ence, so why isn't
one enough? Wy isn't just Cmax enough to show
bi ol Nequi val ence?

DR KIBBE: Paul

DR. FACKLER: Just one quick point. The
generic has to pass Crax, AUC zero to t, and AUC
zero to infinity under fasting conditions, under
fed conditions, and for capsul e beaded products,
under sprinkle conditions.

So, for sone products, it is nine
paraneters that need to pass, for others, it is
six, and for a relatively small group of products,
it is three. | just put that out there for what it

is worth.
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DR KIBBE: Marvin.

DR. MEYER  You asked for a
recomendation. In the spirit of harnonization,
woul d suggest that Lawence's figure there is
perfect, that under standard conditions, no
monkeying with the confidence limts, not 86, not
three different ones, keep our 80 to 125, 90
percent, and declare the two bottom ones
bi ol Nequi val ent, and therefore bad, and therefore
need investigation, and the rest of themare all
ei ther unknown or bioequival ent.

DR YU Thank you. That is actually what
we are recomendi ng.

DR. KIBBE: Anybody else want to junp in
on the consensus recomendati on wagon?

What do you think, Carol?

DR. GLOFF: | have a question for Marvin.
Do you nean that all three paraneters need to fal
out si de?

DR. MEYER No, this could be any of the
three paraneters, any one of the three exhibiting

either of the two bottom ones, biol Nequival ence.
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DR SI NGPURWALLA: | would like to make a
comrent from mathematics. To disprove a theorem
all you need is one counter exanple, so if you want
to show bi ol Nequi val ence, all you need is one
violation. |If you want to show bi oequi val ence,
then, you may have to go and do everything el se.

Does that rhyne well wth your view,

Jur gen?

DR VENITZ: | amnot sure because | stil
think that the hurdles that you have to overcone to
get an approved generic on the market, not just
| ooking at Cmax, | mean the other things as you
have heard, and it may just not be a single Crax,
it may be other things.

G ven the fact that, as you have heard ne
tal k about earlier this year, the 80 to 125 percent
is really an arbitrary goal post. | do believe that
the burden of proof should be high for sonebody to
get this reversed, to get an approval reversed.

DR. SI NGPURWALLA: But the burden of this
proof need not be so high.

DR. VEN TZ: Thi nk about what
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bi oequi val ence neans. It basically neans you don't
have enough evidence to reject a null hypothesis,
to use statistical lingo. You are basically trying

to prove the inpossible. You can never prove that

something is equal. So, you are just bounding.
You are saying, in ny mind, | put arbitrary bounds
on, and say, well, as long as it fits those bounds,

we consider it to be bioequival ent.

So, to disprove that, | think you have to
di sprove it on all the three netrics, the netrics
that you used in the first place, to get approval

DR KIBBE: The argunment that you are
making i s that because the criteria says that all
three of these paraneters have to neet the criteria
to get approval, doesn't necessarily nean that we
shouldn't require all three to neet the criteria to
get unapproval

By saying okay, in the origina
submi ssion, all they had to do is fail one to not
get approval, that's fine, but now we have an
al ready approved product, and we are doing a test

to show that it is not equivalent, so | would like
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to see it denonstrated that it is not equival ent on
the sane three paraneters, and if it can't do it on
all three, then, it has failed that test, just like
it would have failed originally to get approval by
failing one of the three, and that is my argunent.

DR SI NGPURWALLA: O f the record. To
really look into this issue, it is a nmuch nore
serious issue that what neets the eye. There is a
rul e that has been set up, and you have to live
with that rule, | agree with you, but what is to
stop the FDA from |l ooking to the future and
changing the rul es?

DR, HUSSAIN: | think that point is well
taken, and, Helen, actually that is exactly what ny
new i nstructions were fromher, so we will take
this further into discussion, and so forth.

I think this was very valuable, and | am
not fully sure exactly that we have cone to a
conclusion on this yet.

DR. KIBBE: Jurgen and | have come to a
conclusion. Marvin's conclusion is slightly

vari ant, but not too nuch.
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DR MEYER But | amretiring.

DR. YU | guess that we are back to the
April 14th situation where there is 1 versus 3

DR HUSSAIN. Lawence, | think it is tine
to stop the discussion.

DR KIBBE: | think the Agency has to step
up to the plate. W have given you the best advice
we can.

DR YU Okay. Thank you

DR KIBBE: | think it is appropriate at
this stage, since ny schedule says we are taking a
break, to take a break

We are breaking 15 minutes early. We wll
give you 10 minutes. W expect you back in your
seat at three mnutes to 3:00, and at 3 o' cl ock, we
wi || have our discussion about the locally acting
gastrointestinal materials, and we will wap that
up in short order because Gordon has the exact
answer we need right here.

[ Recess. ]

DR KIBBE: Ladies and gentlenen, the

clock on the wall says it is three mnutes to 3:00,
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and as it is ny tradition, I will remnd you to
gat her and begi n.

We have one nore topic area.

Law ence, are you going to set the topic
up? You have got three mnutes.

DR YU Yes, | will. Actually, I can
finish within two minutes.

Bi oequi val ence Testing for Locally Acting

Gastrointestinal Drugs
Topi ¢ I ntroduction

DR. YU The bi oequi val ence testing for
locally acting drugs was | think presented to you,
and | saw the comments. Well, today, we are going
to discuss the real issue of bioequival ence testing
for locally acting drugs. | wll introduce this
topic, and Gordon fromthe University of M chigan
will give the talk on Scientific Principles, and
Robert Lionberger fromthe Ofice of Generic Drugs
will give you specific exanples.

Agai n, bioequival ence is defined as the
absence in the rate and the extent of drug

absor pti on.
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As | said yesterday, the pharnmacokinetic
measur e for bioequival ence nmethod for systematic
drugs is well understood, well used. W have
pul I ed nany, many products.

The issue remains for locally acting
gastro and G drugs. The part of reason for that,
because the plasma concentrati ons may not be
relevant to locally delivery bioequival ence, for
exanpl e, a topical, nasal, inhalation, which I
presented to you yesterday.

The point we want to rmake sure that the
di ssolution controls the delivery to the site of
action, whether it's the jejunum jejunal ileum or
colon. The drug concentrations in plasma are
downstream fromthe site of action, unlike for
systematic drugs, the drug ending systematic first,
then, get the side effects action, for exanple,
heart and liver, and so on, the heart and the
br ai n.

For G acting drugs, there is no alternate
absorption path because al ready they have to be

absorbed fromthe gastrointestinal tract. So,
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bi oequi val ence approach the Agency has used, for
exanple, the clinical study of vanconycin,
phar macoki netics study is sulfasalazine, the in
vitro study is chol estryl am ne.

VWhat we want is want to develop a
scientific basis for the choice of BE nethod,
bi oequi val ence nethod, which we need your input on
rol e of pharnmacokinetic studies, role for in vitro
di ssolution studies, role of the clinical studies.

Wth that short introduction, M.
Chairman, | finished it within two mnutes, | turn
the podiumto Gordie.

DR KIBBE: Thank you, Law ence.

Dr. Am don

Scientific Principles

DR. AM DON: Thank you. | amglad we are
recovered fromthat discussion of statistics. |
know | get glassy-eyed. | think Qan Li did a
great job, and then we turned it into chaos, but
that is our job, | guess.

MR. CLARK: Chaos theory is our goal

DR. AM DON: \What you received in the
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handout was the unedited version of ny
presentation, because it was done before |I knew
what Law ence and what Rob were doing, so | am
going to skip a lot of the slides that | have
because points are already being nade, and talk
about the highlights, the essentials of ny point,
and | will give you the executive sumary right
now.

First, bioequivalence is the question of
dissolution. What else is it? The sane drug in
different products. Once the drug is absorbed, it
is the sane except in the unlikely scenario, there
is maybe a conpetitive netabolisminhibitor or an
exci pient that mght alter perneability. Evidence
for that is limted in vivo in humans.

So, bi oequival ence is a question of
dissolution. That is where the science needs to be
done. So, the bottomline for G drugs, for al
drugs, is that we should put nore enphasis on the
sci ence of dissolution and what | think of as a
bi oequi val ence dissolution test. So, that is going

to be ny bottomline, big picture conclusion

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (276 of 356) [11/3/2004 10:59:20 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

The subconclusion for @ drugs is that
think what we need is a bioequival ence dissol ution
test with sone type of in vivo test, perhaps not a
confidence interval test, maybe a point estimate
and an interval requirement, say, between 90 and
110, so that we don't have this confidence interva
i ssue.

You coul d argue do we need the in vivo
test. | think in some cases, we do not, and
probably we need to go drug by drug for locally
acting drugs, and Rob will talk about specific drug
exanpl es.

One of the issues in setting up a policy
issue is try to be very general, and you get into
troubl e because sone things aren't generalizable
very easily. So, | think we will have to regul ate
G drugs, of which there may be a half a dozen that
are very inportant, nore on a drug-by-drug basis,
or maybe classify them | don't know.

So, that is the bottomline. Dissolution
is what we should be | ooking at, and a dissolution

test plus an in vivo test, perhaps a point estinmate
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woul d be enough.

I amgoing to skip over nost of these
slides, because the points are already bei ng nade.

The one point that | will nake, that |
make all the tine, and | think is generally
accepted, at |east no one has argued, is that |
t hi nk bi oequi val ence i s naybe the single nost
i mportant regulatory standard for virtually al
products on the narket today.

That is, products on the market today, are
on the market because of either proven or assuned
bi oequi val ence. If not, what could we say about
the clinical? W have to make that connection, the
connecti on between the product in the bottle and
the | abel is bioequival ence.

Yes, of course, we have to have the
potency, the inmpurities, and we have to have the
st andards, but bioequivalence, so this is | think
one of the nost inportant issues in drug regulatory
standards in the world today, because it pertains
to all products. M interest, of course, is in

oral products.
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There is some caveat in the O ange Book,
just to point out kind of the legal basis. If you
| ook at where | think the npbst up-to-date
definition of bioavailability and bi oequival ence,
it isin the preface to the O ange Book

It has been revised periodically over the
years, | think no one has noticed it, because they
slip kind of changes into the Orange Book, it just
conmes out, and life goes on. Right? 1Is that what
you do?

At any rate, for locally acting drugs, it
says, "Were the above nethods are not applicable,
e.g., for drug products that are not intended to be
absorbed into the bl oodstream other in vivo or in
vitro test nethods to denobnstrate bioequival ence
may be appropriate.”

That is where we are at here with G
| ocally acting drugs.

Again, | amgoing to skip through these
You have seen this. Rob is going to use this, so
amgoing to skip it, the disconnect for locally

acting drugs.
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Now, classically, we do Cmax, AUC, of
course, and AUCt, and we have confidence interva
test, but if the levels in blood are very |low, we
have a problem so we have a practical problem

So, | amgoing to cone back to the
par adi gm for bi oequi val ence. | think of the
par adi gm of bi oequi val ence today as being the
followi ng, starting at the top. Simlar plasm
| evel s, simlar pharmacodynam cs, sinilar efficacy
to the label. | nean that is the inplication,
sim | ar pharnmacodynani cs.

Then, similar in vivo dissolution, sinmlar
pl asma | evels. For oral products, | think maybe
for all products, but certainly for oral products,
simlar in vivo dissolution. Wen we think about
t he physiol ogy of oral absorption, the drug
di ssolves and is spread al ong the gastrointestina
tract and absorbed. W think of absorption as into
the intestinal nucosal cell

Subsequently, systemic availability is
|ater, and there is nore stuff, drug stuff, you

know, liver in between. That is part of the
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conplication, we are doi ng bi oequi val ence based on
pl asma | evels, which is systemc availability. W
are doing a systenmic availability test which is
distant for G drugs fromthe site of action

So, simlar in vivo dissolution, simlar
pl asma | evels. So, then, where the science is
today is in vitro dissolution. W need to be nore
rigorous in how we do dissolution when we use it
for bioequival ence materi al s.

We think that there is no reason why we
cannot establish better dissolution methodol ogi es
that reflect the in vivo dissolution process. |
think that would have a nunber of inplications
i ncludi ng accelerating the drug devel opnent
process, because when you are nmaking a product and
then testing it in humans, you would like to have a
good idea you are going to succeed.

In order to do that, you have to have a
dissolution test that reflects what is going on in
vivo. So, | think better dissolution can be a big
step in advancing and accel erating drug

devel opment .
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So, that nmeans doing sonething. Often now
today, we have what we call biorel evant dissolution
medi a or biorelevant dissolution. | think we need
to use that termcarefully because, you know, to
take some natural surfactants and a little bit of
phosphol i pid and put it in water and shake, you
either have a drug delivery conpany or you call it
bi orel evant dissolution nmedia, but what is it?
There is no evidence that it is relevant to the in
vi vo di ssol ution process.

So, we need to establish that connection
between the in vitro dissolution nethodol ogy and
the in vivo dissolution process, and | think that
is where there is a big gap in our know edge today,
not just for G drugs, for all drugs

So, ny point here is broader than just G
drugs, but simlarly, if we had confidence in an in
vitro dissolution test, that is all we need to do.
That is all we need to do. So, we should be
focusing the science on that dissolution test.

I am preaching too much here, so | am

going to skip nost of ny slides, but | have to show
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at least an equation. | noticed that on my badge,
they had MA. It took me a while to remenber that |
had a Masters in mathematics, and | was i npressed.

The FDA is so thorough in their
i nvestigation of ny background, you know, every
year | have to fill out all these conflict of
interest things. They actually put MA. That is
the first time that has ever happened, so | have to
conplinment the FDA and their thoroughness in
i nvestigating ny background. But | did pass, and
am here

Anyway, this is the equation of
bi oequi val ence, but | am not going to tal k about
it.

We tal k nore about the physiol ogy of
gastrointestinal tract and product disintegration,
di ssolution, and spreading al ong the
gastrointestinal tract. That is where the
i nvestigation is. That is where we need to do nore
i nvestigation.

Agai n, | am ski ppi ng nost of the slides.

So, to kind of conme to the conclusion on
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t he bi oequi val ence for locally acting drugs. |
mean obvi ously, plasnma |evel is downstream fromthe
site of clinical effect, which is local. The |oca
site of action is in the G tract.

So, dissolution and transit in vivo
controls the presentation of drug to the site of
action. So, this is where plasnma |levels are
probably | ess good than a good dissolution test.

Now, we could, with intubation, neasure
concentrations along at |east part of the
gastrointestinal tract, not easy to do, and, yes,
you have got tubes in, so it is not normal. You
could argue is that feasible.

Now, | think nost locally G drugs are | ow
perneability, but I now would want to caveat that,

I amnot sure that is the case. There is certainly
| ow systemic availability in general, and that is
probably nore the issue, because that nakes the in
vivo test plasma levels nore difficult to measure.

So, for locally acting drugs, in vivo

dissolution is the key determnant. So, for the in

vitro dissolution test, we should cover the range
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of in vivo vari abl es.

So, here is the hypothesis. |f a product
di ssol ves, two products could be the sane
manuf acturer, but they just did some reformulation
If those two products dissolve at the sanme rate
under all in vivo conditions, such as pH 6.5, 7,
7.5, maybe a couple nore if you want to be really
ri gorous.

That neans that the two products will
performthe sanme regardl ess of what the pH profile
is in an individual subject. That is what we have
to ensure, and | think we can do that better with
an in vitro test than an in vivo test.

Now, m ght want to debate do we want to do
6.5, 6.75, you know, but we need to first accept in
principle that a dissolution test is a key crucial,
I woul d say an essential component of setting a
bi oequi val ence criteria for a @ drug, because
think that is the case.

Now, one place we could start is that
bi owai vers for Class | drug, if a G drug is a

Class | drug, high solubility, high perneability,
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and rapidly dissolving, it is all over, it doesn't
matter.

In this case, the G drug would be | ow
perneability or certainly | ow systemc
availability, it may or may not be | ow
perneability. So, | think that is the equivalent
to extending biowaivers to Class Il drugs--1 am
sorry--that is Class | drugs.

What we are tal king about for |ow
solubility drugs or particularly | ow perneability
drugs woul d be extendi ng biowaivers to Cass I
drugs, which has been proposed. | don't know if
there is any exanples, and maybe Rob will talk nore
about that.

I think for pH we want to | ook at
di ssolution as a function of pH  The one product
that I am going to show just sone data on, | think
Rob is going to show the sane data, so | will be
quick, is nesalanine. It is in enteric coated
dosage form

The question would be do we need

surfactants or not, and that woul d depend on the
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drug, because if the drug is poorly soluble, then,
we get into the spiro-relevant [ph] dissolution
medi a, and that is a bigger question

So, | think we should require a
di ssolution test for bioequival ence in the
bi oequi val ence criteria for acceptance criteria for
G drugs, that we need to consider the pH and tine
that the drug will spend in the stomach and in the
gastrointestinal tract. | can propose those if you
want to discuss them

I think what is nore inportant is
accepting or at |east advising and recomending to
the FDA that in vitro dissolution testing should be
part of considering the bioequival ence requirenent
or testing for a local G drug

You woul d have to use the sinmlarity, you
know, the 10 percent difference or F2 conparison
for dissolution profiles.

The dissolution test actually is a
difficult criteria, | think. Mesalanmne, | wll
show just a few slides on that, but nesalamine is

an enteric-coated, |local acting drug, and are sone
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di ssolution profiles done by Jennifer Dressnman, now
at Frankfort, published in European Journal of
Phar maceuti cs and Bi opharmaceutics, but here are
different products and simnul ated gastric fluid.

Here is a pH 6.8. You see, none of the
products would be sinmlar. They all dissolve at a
different rate, and that is a surprise to
devel opnment scientists, and these are different
products. | don't know if they were approved as
bi oequi val ent or not actually, but | do not think
they woul d be bioequivalent in the gastrointestina
tract even if they were bioequivalent in vivo.

There are sonme other profiles again
showi ng that they are quite different. |If you
increase the pHto 7.8, nore of them becone simlar
because they all dissolve rapidly above the pH of
the enteric coating. So, if you do a dissolution
at a high enough pH, you can make things | ook
mostly simlar, but at the critical pH where
dissolution is occurring, they would be different.

So, | think that the pH dissolution

profile requiring simlar dissolution at, let's
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say, in this case we are looking at | think like a
pH of 6.57, 7.0, 7.5, that pH range. W can debate
whet her you should do pH 6.0 would be critical

I am going to skip these because these
questions are al ready up.

So, what | want to propose that the
conmmittee consider and perhaps recomend to the
FDA, | amnot sure, | guess we are going to go
through a list of questions that Rob is going to
di scuss, but that we do require in vitro
di ssolution as part of our bioequival ence testing
for drugs that are locally acting, and that then
the in vivo test, do we need an in vivo test for
safety purposes, for safety assurance purposes, and
do we need a confidence interval test for in vivo.

I think that nmay be on a drug-by-drug
basis. You may not want to try and nake a deci sion
for all locally @ drugs. | think depends on the
phar macol ogy and net abol i sm of the drug.

But | can say that if had a rigorous
enough in vitro dissolution test, in vivo testing

woul d not be required.
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That's it. Thank you

Do you want to have questions now?

DR KIBBE: Shall we do that, because
think Marvin has a question and so do |. Go ahead.
DR. MEYER Real quick, Cordie.

Do you think that F2 is an adequate
paraneter to use in naking a bioequival ence
deci si on?

DR AM DON: The answer is | don't know,
Marvin. | have suggested this to a couple of
peopl e, that we need to evaluate that, and whether
F2 or 50, where did that come from and is it
enough, and the answer is | don't know.

I think that the statistics of dissolution
and the dissolution variability that you coul d
all ow, that woul d keep you within the
bi oequi val ence 80 to 125. Now, that is not so easy
to answer, and it is going to depend on drug
properties, but | agree, that the F2 or 50 needs
nmore investigation

DR KIBBE: Anybody else? Go ahead, Judy.

DR BOEHLERT: | finally have a question

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (290 of 356) [11/3/2004 10:59:21 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

291

By making this suggestion that the in
vitro dissolution is a factor, does that presuppose
that the clinical efficacy of this drug only occurs
in a very narrow pH range, so that this pH
di fference you see on dissolution is meaningful,
because they could be clinically equival ent or have
the sane action, and have different profiles at
different ph's because where the drug acts is
across the @A tract, and not just one |ocation

DR. AM DON:. They could be clinically
equi valent with a different dissolution profile,
but you would have to prove it to me. No one is
going to do that.

DR. BOEHLERT: And how woul d you do that?

DR AMDON. But my answer, | think nore
to the point, | think, Judy, is the pH profile
changes through the G tract, stomach, duodenum
j ejunum goes 5.5, 6.0, 6.5, and it varies from
subject to subject, and in a fasted/fed state,
during the different Phase I, 11, IIl, of the
fasted/ state.

So, what you want to do is ensure the two
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products will dissolve under any of the pH
conditions that we would see. So, if they dissolve
the sane, let's say at pH 6.5, 7.0, 7.5, you could
say, well, maybe we should 6.0, nmaybe 5.5, naybe we
shoul d pretreat for 15 minutes in 10th normal HCL
for a while, pretreat for 2 hours, maybe we shoul d
pretreat at pH 4.0, because that is nore |ike the
average pHin the stomach with food.

So, | think that is nore of an issue of
the specific test, and that is going to be a nore
el aborate test than our typical so-called
di ssolution test.

DR BOEHLERT: Actually, | guess ny only
concern was if, indeed, the drugs were equival ent
at pH 7.8 where it all dissolved at the sane rate,
isit really nmeaningful that it was different at
| ower pH s.

DR AMDON. | would argue that it is,
because the pHin the intestine in humans is nore
like around 6.5 to 7.0, and it goes down to 5.0 or
5.5 in the duodenum where you have got the m xing

of gastric acid and pancreatic and bile, so that |
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would say 7.8 is actually not rel evant.

I wouldn't do that. The highest | would
go woul d be about 7.5.

DR KIBBE: Paul

DR. FACKLER If | can just make a couple
of points. First, | agree about the dissolution
and how i nappropriate the dissolution we do today

is to certainly the way orally absorbed drugs are

taken. | can't renenber the last tine | saw
sonmebody drink 900 mlliliters of water with their
t abl et s.

DR AMDON: O even 250 ni.

DR. FACKLER: O even the 240 or 250 that
we use in the clinics. But let me ask a question
For systemic drugs, we |look at the plasma
concentrations of the conpartnment just prior to the
site of effect, and for these drugs, we m ght | ook
at the plasma conpartnment as adjacent to the site
of effect just after it, and so in either case, it
m ght be a good surrogate neasurenent for the
anmount of drug at the site of action in our

traditional case where we have been doing it for 20
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years, it is just prior to, but for these drugs, we
m ght consider it just post, and maybe as a
surrogate marker for the anount of drug that was at
the site of action.

DR. AMDON: | would say the follow ng. |
think that is a good question, Paul, and | thought
sone about that. Two things | would say. One is
the drug as it spread along the gastrointestina
tract, depending on howit is released my be
absorbed in different segnents, so the drug m ght
actually be presented to different sites from
different formulations, and still neet a Cmax and
AUC criteria.

Now, if you were to add in Tmax and/or
sonme absorption rate neasurenent in conparison
then, | would agree with you, it would be
equi val ent, but that is conplicated. | nean the
FDA has | ooked into neasures of absorption rate
ot her than Crax and concluded that there isn't
really any good measurenent.

So, the answer is if you neasured rate and

Tmax and had criteria on that, | would say then
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pl asma woul d be just the sanme basically, but if the
drug is very highly metabolized, so the systemc
availability is low, and you are neasuring parent,
and assuning there is no problems with nmetabolite,
whi ch you can't assume, then, you have got the
variability issues on the plasnma site, so the
pl asma site could be a nmuch harder test.

DR. KIBBE: Jurgen

DR VENITZ: | think in general | buy the
idea that in vitro dissolution could predict in
vivo dissolution of those products, but you
menti oned kind of in passing excipient effects on
perneability or nmetabolism Wat about food
effects? |In other words, food constituents woul d
considerably at |east have the sane effects on
either perneability and/ or netabolism which may
affect locally what is going on.

DR. AM DON. For bioavailability, | would
agree, Jurgen, it would have a big effect
obvi ously, but for bioequival ence, | would say the
effects would tend to be washed out by the dilution

of the food of any excipient effect.
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So, | think when we are conparing two
products, the same drug, | would say it is a |less
i mportant issue.

DR KIBBE: Anybody have somnet hi ng because
I have got a whol e bunch?

DR MORRIS: | have just one quick one.
CGordon, were you assuming that this would be done
in the normal dissolution apparatus or is that an
open question?

DR. AM DON:. That is an open question in
my mnd, yes.

DR MORRI'S: Because | think there is a
fair anount of concern, hydrodynamic at the very
|l east, with the current apparati. | just wondered
if you are not restricting it to that.

DR AMDON. | guess ny position is
changi ng di ssol uti on apparatus should be done with
great care and with good justification

DR MORRIS: Ch, absolutely.

DR AMDON: But | believe that a
bi oequi val ence net hodol ogy needs to | ook at

reflecting in vivo processes, and we should start
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with that.
DR. MORRIS: | agree with your prem se
DR KIBBE: | follow up on Ken and go down
a road with a lot of variables init. | love in

vitro tests if | have control of all the variables,
and when | start losing control of the variables,
then, | start to get worried about the test.

I can imgine two products that have
slightly different excipient conpositions who
appear, in a dissolution apparatus, to dissolve
equi valently, but that they aren't presenting the
sanme anount of drug to the surface of the nenbrane
for one reason or another.

There m ght be an excipient in there that
forns cells that trap sone of the drug, there m ght
be an excipient that binds the drug, but in a
di ssol ution apparatus, the excipient is snal
enough so that it goes into solution, but then it
doesn't allowit to release.

I can imgine interactions between food
substances that are different for this dosage form

versus that dosage form | nean | really would
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like to go back to the if you could show ne that
both formul ati ons have the same inert or inactive
or excipient ingredients and in the same basic
dosage form then, | amreally happy with

di ssolution studies as a nimcker because we are
really looking at the levels of drug in that |unen,
that then gets presented to the surface where it is
supposed to have its effect.

The other thing that | wonder about is if
sonme of these excipients are perneati on enhancers,
than one drug, they both woul d dissolve the sane in
the in vitro dissolution apparatus, but the one
with the pernmeation enhancer would start to | eave
the site where you want it and end up in the bl ood
supply where you don't want it, and you really have
to link that to some narker at the back end to see
how fast it is |leaving where | want it to be.

If one gets into the body in this case
better, that's worse

DR. AMDON: It could be, at least in the
system c circul ation

DR KIBBE: So, the questions that | cone
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back to is what is the dissolution apparatus, what
are the criteria that we have to put on the product
to narrow it down, so that we know that the
di ssolution apparatus can tell us if the two are
behavi ng the sane before we put it in a person, and
then when we do that, aren't we better off stil
getting mininmalist levels in the plasma just to
| ook for the odd chance that one of themis
perneating better than the other, so that we can
either prevent |evels going up, so that we night
have toxicity in one or the other, or prevent
| evel s being too | ow, so that we have sone
secondary neasure

Now, if we are going to do that, which one
does a better job of actually neasuring the drug at
what | would call the biophase where the drug is
having its real action, and | really think they
both measure it inconpletely.

DR AM DON: One side and the other. W
have got it sandw ched in between, right?

DR KIBBE: Right. So, |I would argue that

you have to do both somehow.
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DR. AM DON: Maybe we need an intermedi ate
step here to get nore experience. So, | could see
where we m ght require sone type of pharnacokinetic
measure, plasma levels, as well as dissolution,
both. That is, | am reconmendi ng bot h.

Now, | believe that when we know enough,
and nmaybe for sone, maybe nost, but probably not
all drug products, dissolution would be enough, but
we are not there yet.

DR KIBBE: | could support that once
start narrowi ng down ny vari abl es.

DR AMDON. So, we get into the
di scussions of dissolution, but I nmean and | could
throw things out, but it is going to take nore than
me to kind of evaluate what m ght be a good
criteria here and dissol ution nethodol ogy. | think
what is inmportant at this stage for the commttee
is to say, yes, we think this is the right path to
go down and tell the FDA to figure it out, like
Congress does, you know, you go figure out what to
do with bioavailability.

DR KIBBE: Ken wants to say sonething
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el se.

DR. MORRIS: | have two caveats | guess,
the first of which is that in that dissolution is a
mani f estati on of the product itself, as we have
di scussed, | like that because it is |ooking at
changes in the product.

But aside fromthe apparatus issues and
the tactical issues, there is the statistica
sanpling issue that we still face with our nornal
di ssolution testing that | think is probably only
addressed by the consistency that we had hope to
achi eve.

DR AMDON: Statistics will be here, too.

DR MORRIS: Yes, sir. | was going to
insult Nozer, but he has |eft already.

DR KIBBE: Marvin.

DR. MEYER  Cordie, what do you with the
situation where your in vitro is too
di scrimnating? You have three different products
and clinically they all work, maybe to different
degrees, but close enough, and yet your dissol ution

says there is a 20, 30 percent difference.
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DR. AM DON. Good question, Marvin. |
have tried when | talk about dissolution and talk
to the dissolution people at the FDA, say do not
use the word discrimnating, because that is not
what your job is. Your job is to ensure in vivo
bi oavai l ability.

If the manufacturer wants to be
di scrim nating because of his quality standards,
that is fine, the nanufacturer can do what he wants
as long as he neets the standards that ensure
bi oequi val ence.

So, | don't think the FDA shoul d be
regul ating on the basis of discrimnating
dissolution tests. | think they should be
regulating on the basis of a test that will ensure
in vivo bioequivalence. | don't know if anyone
agrees with nme, maybe you do, but | don't like the
termdiscrimnating because you can al ways get
di scrim nation.

DR. KIBBE: Ajaz wants to say somet hing.

DR HUSSAIN. Gordon, | think you put

sonet hing right on, and that is a challenge. The
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| ast several nonths we have been struggling with
this in a sense. | did share with you ny
presentation to the USP neeting, and so forth.
Since we do not have a good handle on variability
because of the calibration issues, and so forth,
think the tendency has been at the Agency to say,
all right, how do you m nim ze that.

I want a big difference, so | fee
confidence, and | think the tine has changed to say
what is the intended use, and so forth, so | think
the point you made, | don't think we have consensus
t hroughout right now, but it is a very inportant
point, and | think we have to nove in that
direction and sort of discuss and debate that.

DR KOCH:. | just had a quick question
that goes back to some involvenent | had maybe over
20 years ago where there was a dog nodel set up
and | imagine it could be nost animals where they
actually had a trapdoor on his stomach, where you
were able to, in this case, primarily watch
di sintegration and subsequent effects by nonitoring

pl asma | evel s on di ssol ution
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But is there any devel opnent that could be
call ed pseudo in vivo to check for absorption, not
to do what we are tal king about here, but sonetines
there is a question somewhere between the in vitro
and the in vivo?

DR AMDON. | think ny answer to that
question is no, there is no way to nake a step
forward dosage forms. | would say we regularly
test in dogs, recognizing, though, that the average
pH in the upper small intestine of dogs is about 1
pH unit higher than humans, so therefore,
enteric-coated products are not going to be
reflected by the dog.

We do controlled release in the dog, but
we only look at the first 6, 8 hours at nost,
because of the shorter transit time, and you have
got to just discard any data after that.

The dog, as | understand, is not
basogastric acid secreter, so the pHin the stomach
is much nmore variable. So, the answer is | don't
think it will do the job for this, and any smaller

animal you can't do because you can't scale the

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (304 of 356) [11/3/2004 10:59:21 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

dosage formdown very well, or can't at all maybe,
I guess. | mean make an enteric-coated tablet for
the rat and scale it up to humans, you have got
bi oequi val ence i ssues agai n.

DR. KIBBE: The pig is really good.
Meryl ?

DR, KAROL: Am | assuning correctly that
the question really is are we going to test for
bi oequi val ence locally, that includes the pul nonary
tract, as well as the G tract?

DR. AMDON. M, no, | amnot ready to go
that step in terns of topical or inhalation
al though | coul d make sonme case that the principles
apply. The difficulty with topical, for exanple,
is that you are putting your fornmulation in direct
contact with the absorbing surface, so the
formulation will affect, let's say, the
perneability of the skin.

The big saving grace about the
gastrointestinal tract is there is this big
dilution in the stomach, and that is why | think

the excipient effects are small. | mean we have
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got this big dilution in the stomach, so all the
exci pient effects are diluted out.

DR KIBBE: W can tal k about that.

DR. AM DON: Inhal ation, also, there is
the physics of the dosage formparticle size and
deposition along the @ tract, so | amnot an
expert at that, so | amnot very know edgeabl e
about that. This is focused on 4.

DR KIBBE: A az.

DR HUSSAIN. | think the other aspect is
if you recall the discussion Rob Lionberger had
presented on topical skin products, there is a
fundanmental principle that is evolving, it is
quality by design.

What that nmeans is in a sense, conparing
formul ations at anything worth critical and then
trying to relate that to that, and | think the
aspects of excipient simlarity, and so forth, a
lot of this fornulation information can be
supportive information that can give you all this,
and so forth.

So, | don't want to discount that in the
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sense | think Rob Lionberger's presentation on the
topical decision tree had those elenents, so in
many ways, | think the proposal for |ooking at an
in vivo rel evant bioequival ence test using in vitro
method is a confirmation of all that simlarity or
all the design that sort of cones through

So, keep that in mnd as you think about

DR KIBBE: A az, that was clearly the
point we get to. Once we get an understandi ng of
the formulation itself, and can look critically at
what is in there besides the active, then, we are
much nore confident in what Gordon is proposing as
a way of neasuring what is happeni ng because if we
know there is nothing in there that has a habit of
doing the things that m ght disrupt it, then, we
are done.

I still think that we are going to find
early on it is going to be very conforting, if you
will, to get some blood |evels just to make sure
that there is sonething that we haven't expected

that is happening, but | think we need to go in the
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direction of dissolution testing. | think that is
a wonderful way to go in a situation.

Anybody el se?

W have another presentation, right?

DR. AMDON: Right. Thank you

DR KIBBE: Thank you

Dr. Lionberger.

Regul atory I nplications and Case Studies

DR LIONBERGER: What | amgoing to talk
about is just give sone exanples that are
illustrates of how we apply sone of these
scientific principles to several different products
with the intention of sort of spurring discussion
al t hough we have already had some very good
di scussi on.

The first scientific issue is dissolution,
we are not really going to tal k about because you
have had a very good di scussi on about dissolution

The second scientific issue that | want
you to keep in mnd through ny presentation is the
i ssue of sort of how we should interpret

phar macoki neti c nmeasurenents that we nmake on the G
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acting drugs.

Certainly, they are related to safety, but
| also want to just indicate that, you know, you
often hear that the peak pharmacokinetics of
locally acting drugs aren't correlated with
therapeutic effect, so | want to sort of focus your
attention on the sort of |ast point here, on how
t he pharmacoki netics of the G acting drug is
related to formulation performance, and that wll
sort of lead into some of the discussion that we
woul d i ke to have on how we shoul d use
phar macoki neti ¢ data i n eval uati ng bi oequi val ence.

So, the first exanple that | want to talk
about today is for the drug mesalamine. This is an
anti-inflammtory drug nmainly targeting the col on.
It turns out that it is actually pretty rapidly
absorbed fromthe intestine and this drug can be
measured in the plasnma. There is al so sone
ext ensi ve netabolism pre-systenic circulation, as
wel | .

The one thing that is sort of interesting

about this drug is sort of a case study, is that
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there is a wide variety of fornulations of this
drug that are currently on the market, so you can
do a lot of sort of conparisons to see which
different types of tests can actually distinguish
bet ween these different formul ations.

The sort of key scientific issue that is
driving these fornulations is you want the drug to
target basically the colon, but it is rapidly
absorbed, so the fornul ation technology is either
pro-drugs or sone sort of del ayed rel ease enteric
coating are designed to sort of keep the drug from
bei ng absorbed until it reaches the target.

So, this sort of raises the issue of
targeting different areas of the gastrointestina
tract and sone of the issues that that mght raise.

The first product is sulfasalazine. This
is the ol dest mesal ami ne product. It is the third
nmol ecul e down in the chemical structures, and it is
a pro-drug that consists of nesal amine noi ety and
then the other noiety, sulfapyridine.

For this case, the nesal am ne acts

locally. The other noiety of the product is
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actually rapidly and qui ckly absorbed. So, this
drug is old enough that OG has actually approved
ANDAs for this product, and the basis for the
bi oequi val ence determination in this case was
phar macoki netics, but it was the pharmacoki netics
of the inactive part of the pro-drug, primarily
because it's rapidly absorbed and it has nuch | ower
variability than the active noiety itself.

Al so, for this drug, the sul fapyridine
itself has pharnacol ogical activity, and there are
also its system c exposures is highly related to
sonme of the safety issues with this product.

So, for this product, this noiety was used
primarily because, as we will see later, there is a
high variability associated with the
pharmacoki netics of the active ingredient itself.

So, that is sort of just one exanple, and
Law ence sort of pointed these out, that sort of in
the past, FDA, for these G acting drugs, has used
sort of a wide variety of different ways to
eval uat e bi oequi val ence, and we would like to sort

of put together a sort of nore fundanental
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scientific franework on sort of when we shoul d use
whi ch aspect.

So, a second nesalamne is the Pentasa
product, and this is a slow rel ease, nicrogranul ar
formul ation, sort of releases continuously through
the intestine. It is not really pH dependent on
how it rel eases.

Duri ng some of the devel opnent of the
eval uation of the NDA for this product, there are
PK studi es attenpted for bioequival ence between
pil ot and production scale products. Again, here
the issue was we weren't really able to conclude
bi oequi val ence because of the high variability of
the active ingredient, but they were able to
establish in vitro/in vivo correl ati on between
di ssol ution and the pharnmacoki netic studies, and
that was used to denonstrate equival ence between
different pilot and production scale fornmulations
for that particular product.

So, a third nesalamne formulation is the
Asacol product. This is a delayed rel ease, coated

fornmul ation, and here, there is pH sensitive
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dissolution that allows it to target the col on
So, when you have all of these different
products, we can |look at sort of the different
possi bl e ways of testing these products. The
di scussion points that were presented to the
committee were what is the role of dissolution,
phar macoki netics, clinical studies, so that we can
| ook at these types of conparative studies between
these different fornulations to sort of get at
| east some sort of solid basis for discussion
Cordie in detail showed this data on the
di ssol ution studi es of nesal am ne products,
basically different a pHindependent product.
These are mainly European formul ations, they are
not the fornulations that are marketed in the U S
You can definitely see that at the | ow pH
you see only the sort of slow rel ease product
di ssolving. As you raise the pH, the different
enterically-coated products start to dissolve
dependi ng on what pH they are particularly
targeting.

So, by choosing appropriate dissolution
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conditions that are relevant to the in vivo
conditions where the product started, and you can
di stingui sh between the different products and what
region of the intestine they may be targeting.

There is al so some studi es that have done
conpar ati ve pharmacoki netic studies. Again, here
is sort of a pellet and tablet type formul ation,
not the sort of currently marketed fornul ations,
but sort of similar ones.

You see in this case, you |l ook at the Cmax
and AUC. Definitely, in this case, the
phar macoki neti ¢ studies actually show a | arge
di fference between the products, but again, here,
this is just scientific publications for these. It
is smal|l sanple sizes, so they didn't eval uate
confidence intervals, but the variability of the
measures for these drugs are very high.

So, that sort of conplicates the
determ nation of bioequival ence using
phar macoki neti c measures

So, with all these different products on

the market, there has been sone interest in trying
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to say which one clinically is nore effective. So,
there have been, not conplete head-to-head trials
between all products, but there have been a |l arge
number of clinical studies, and sort of a recent
review, cane to the conclusion that clinica
studi es haven't been able to denobnstrate
significant differences in the efficacy between
exi sting nesal am ne formul ati ons and stuff, two
exanpl es here, but there are sort of many studies
available in the literature.

So, if you were trying to sort of
det erm ne equi val ence between two fornul ations, you
m ght have a very hard tine using the clinica
study to have a sensitive discrimnation of
formul ati on performance, because these existing
formul ati ons, which use very different
technol ogi es, aren't very well distinguished by
sort of clinical studies using the usual efficacy
endpoi nts.

So, if we just summarize the mesal am ne
exanple, if we want to sort of distinguish the

current products, we would probably yes, if we
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chose the right dissolution criteria, we could
clearly see the difference between the products.

Phar macoki netics, it looks like again we
could see the difference especially because if the
products rel ease early, they are rapidly absorbed.
If they are delayed into the colon, then, the
absorption is nmuch slower, so differences in |oca
rel ease actually do show up in the pharmacoki netics
t hrough especially Cmax for this case.

But again, with this particular product,
there is the issue of pharmacokinetics of highly
variables. |If you want to do clinical conparisons
in terms of the bioequival ence study, again, that
woul d be very challenging in terns of getting a
sensitive test of the formulation differences.

So, just to bring in a slightly different
exanpl e, anot her exanple of a locally acting
product is Acarbose. This is an intestinal enzyne
i nhibitor that acts to reduce gl ucose absorption
For this product, there is no measurable
absorption, so you can't use pharnacokinetic

studi es, however, there are pharnmacodynam c
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endpoi nts avail abl e.

Agai n, you can | ook at changes in glucose
or insulin level in response to a neal with the use
of this drug or a conparator product.

Here, one sort of interesting thing to
t hi nk about is when we think about the
phar macoki neti ¢ studies, |ike the pharmcodynam c
endpoints, are usually downstream nmeasures of the
formul ati on performance, in the sane way that the
phar macoki neti c measurenents are here. So, there
is some sort of mathematical simlarity between how
we m ght interpret pharmacodynam ¢ endpoints and
phar macoki neti c nmeasurenents for G acting
products.

Anot her exanpl e of a product where there
is not nmuch detectabl e absorption is
chol estyramine. This is a bile acid sequestrant,
essentially binds to cholesterol in the intestine.

This is sort of an older product. |In
1993, FDA gui dance reconmrended using an in vitro
bi ndi ng assay to denonstrate equival ence of these

products, so there is no dissolution of
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phar macoki neti cs. These assays neasured affinity
and capacity.

One of the issues, here, we talked a
little about the role of excipients. For these
types of products that are involved in binding
there, then, you sort of worry that if there is
differences in the excipients in the fornulation,
that that mght nake a difference in how they bind
to other products, and these types of in vitro
bi ndi ng assays can be val uable and interesting,
those types of concerns if they are relevant to a
particul ar product.

So, before | lead into our discussion, |
just want to sort of return again to sone of the
scientific issues that were raised by the @ acting
drugs.

The first is the BCS classifications and
bi owai vers again for systemc drugs. |If we have
hi gh perneability and high solubility drugs in
rapi dly di ssol ving dosage fornms, we often consider
wai ving in vivo bioequival ence studi es.

So, the question is how should we extend
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this to @ acting drugs. | think one nore question
is what should the perneability play. |If
perneability doesn't play any role in the
absorption process, should we extend the biowaivers
to sort of all highly soluble drugs in rapidly
di ssolving forns irrespective of what their
perneability is, or is there sonething about the
classification of drugs in terns of high
perneability, |low perneability that nay nmake that
nmore risky, perhaps interactions with excipients or
the role of absorption in the intestinal tract.

So, that is one of the issues that we
m ght |like to have some di scussion on

Again, | just want to cone back to the
i ssue of the role of pharmacokinetic studies in the
absorption fromthe G tract. Again, for a
system ¢ drug, what you see is that the fornul ation
performance is what we are really trying to make a
determination about. Again, this essentially is
controll ed by the dissolution.

The drug goes through the absorption

process, reaches the plasma concentration, and that
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is the place where you take a pharnmacoki netic
sample, and that is also the place where the effect
of the drug takes place.

So, the difference for a G acting drug is
essentially the relationship between sort of the
formul ati on performance, pharnmacoki netic sanpl e,
that is still the sanme, but the only thing that
sort of noved is where the effect is taking place.

If you think about how we conduct
bi oequi val ence studies, we usually conduct themin
heal thy people. W don't really concern oursel ves
with the effect, so that whatever connection we are
maki ng for systenmic drugs between PK sanpling and
fornul ati on performance, the connection is stil
there for the G acting drugs

So, | think the big concern with | ooking
at the pharmacokinetic studies in the G acting
drugs is essentially when, for the system ¢ drugs,
since we know the effect is taking place where we
are taking the sanpling, we have sone sort of
intrinsic way to know what a significant difference

is.
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We sort of say 80 to 125 percent
difference in the plasnma concentration is sort of a
general definition of clinical significance, so we
know that if we neet that, that sort of gives us an
i dea of what equivalent formul ation performance is.

When we go to the @ acting case, where
the effect is now separate, we don't have that
connection as to what the calibration is between
di fference in pharnacokinetic sanpling and a
significance clinical effect in the sane way that
we do for the systenmic drugs, so that | think is
the issue for interpreting the pharnmacokinetic
studies is we don't have the sort of intrinsic
calibration of how significant the effect on
formul ati on performance is.

But still the relationship between
formul ati on performance and pharmacoki netics is
still there in both cases in a way that maybe it is
not for other locally acting drugs, say, inhalation
products where you have the case where if the
product reaches the lungs, it also can be absorbed

by different pathways, and you are not sure that it
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i s passing through the exact sane pat hway.

For the G acting drugs, you know that in
both cases, it is being absorbed through the sane
site.

Just to lead into sort of the specific
questions that we wanted you to discuss, just sort
of outline, a sort of potential franework for
t hi nki ng about bi oequi val ence of locally acting
drugs, sort of the first point would be again the
sort of critical inportance of dissolution testing
in conditions based on understanding of the
formulation and howit interacts with the in vivo
envi ronnment, so choosing the right conditions for
in vivo and in vitro dissolution testing.

The second part of that is pharnacokinetic
and pharmacodynam ¢ studies. Again, the sort of
potential we always see for those is really, they
sort of confirmthe dissolution testing. They
confirmthe rel ati onship between the in vitro
di ssolution testing and the in vivo dissolution,
whi ch deternmi nes product behavi or

They are al so inmportant for assessing
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system c exposure in terns of any type of safety
concern

The third el enent of the framework is
concern about excipient interactions, and if, say,
the product's nmechani smof action is binding to
|i ke the chol estyram ne nmean exanple, binding to
sonething in the G tract where an excipient could
be competitive or inhibitory for that binding
process, it mght be useful to require sone sort of
invitro assay for that type of process for
particular products if there is a mechanistic
reason why the excipient interaction nmay be
i mportant.

So, here, | just want to rem nd you of the
di scussi on questions that we suggested to you

We wanted your input on the role of
phar macoki netic studies, the role of the in vitro
dissolution tests, and the role of clinical studies
in these particul ar products.

I have sort of listed out sort of slightly
nore detailed versions of these questions, you

know, how should we use the pharnmacoki netics data,
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if it's measurable, to evaluate fornulation
performance? What drug specific informtion woul d
be valuable in sort of calibrating our
interpretation of pharnacokinetic studies, when it
woul d be val uable, when it would not be val uabl e?

When is it possible to use dissolution
testing al one to denonstrate bioequival ence, and
when do we actually need the confirmatory data from
phar macoki neti ¢ or pharnmacodynam ¢ studies, as
wel | ?

When shoul d conparative clinical trials be
conduct ed, what types of issues there?

The final question on who we shoul d | ook
at extending the BSC-based bi owaivers for G acting
drugs.

Wth that, hopefully, we will be able to
have some nore discussion on sone of these issues.

Comm ttee Di scussion and Reconmendati ons

DR KIBBE: Marvin is ready.

DR. MEYER Kind of relating to your in
vitro question, are there any drug products that

are known to act locally in an undi ssol ved state,
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particles, fine particles?

DR. KIBBE: \What about Sucral fate?

DR MEYER Yes, Sucralfate. Dissolution,
PK, would that work?

DR. LIONBERGER: | think you have to
consi der the mechani smof action. | amthinking
primarily here of drugs, you know, where the sort
of mechanismof action is distinct fromthe
formulation. | think when you have products where
the sort of mechanismof action is very connected
to how the drug is formul ated, then, you have to
have sone neasure of the fornulation performance in
Vi vo.

So, if you were thinking mainly of drugs
where the drug is released froma fornul ation
before it reaches the site of action, and | think
there are sort of other issues where the
formul ation acts, just the formulation or, you
know, manufacturing acts directly.

I think that issue probably will come up a
| ot when we | ook at nanot echnol ogy.

DR. MEYER | sort of subscribe to
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Cordie's point of view. There is probably a
dissolution test that will work, and | think we
know enough about dissolution testing if we want to
use paddl e and basket and three different RPMs and
five different pH s, and surfactants, and
everything that anyone has ever done, and two
products are equival ent under a nyriad of
conditions, they are probably going to be
bi oequi valent. "Probably" is not a good regul atory
wor d.

DR. AMDON: It would be very low risk of
bi ol Nequi val ence

DR. MEYER  Sonebody woul d argue, well,
that's overkill, you shouldn't have to do 89
Well, that is a |ot cheaper than doing a clinica
trial with these products, so that m ght be one
appr oach.

DR KIBBE: | think Paul would agree that
it is cheaper than doing a clinical trial

DR. FACKLER: Could |I meke a couple
coment s?

DR KIBBE: Oh, please.
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DR. FACKLER: Just to answer your
question, there are sone rectal suspensions that
m ght fall into the category of drugs that are
ef fective wi thout dissolving.

My understanding of the | ower part of the
colonis that it is relatively water-free, and
t hese undi ssol ved-- nesal ani ne being one of them
by the way--products, hydrocortisone is another
one, both of which, by the way, OG has approved on
the basis of pharnacokinetic conparability.

The other way that nesal anmine, for what it
is worth, is delivered to the colon is by
suppository in the United States, | think. So,
there is an oral tablet, there is an oral capsule,
there is a rectal suspension, and a suppository,
all of which are equally efficacious and nmaki ng you
wonder about the utility of clinical studies.
will just leave it at that.

DR. KIBBE: That is a valid point. Once
you have lots of different routes of
adm nistration, and for a local effect, and the

fornmul ation effects clearly go away when you | ook

file:////[Tiffanie/C/Dummy/1020PHAR.TXT (327 of 356) [11/3/2004 10:59:21 AM]



file:/l1/ITiffanie/C/Dummy/1020PHAR.TXT

328
at the clinical inpact, but renenber that clinica
endpoints are very w de goal posts, and we tend to,

I guess being slightly anal-retentive, want
narrower ones for regulatory purposes.

Just a small point. Mst drugs don't act
in the central blood supply, they act sonepl ace
el se, and even though we neasure, we neasure
central because we assume, having never actually
verified this, assune that they are in relative
strict proportionality to the anmount of nolecul es
of drug at the actual biophase, and that is the
whol e basis for kinetics and what Marvin and | have
done for all our lives, so we are reticent to give
that up, but you can't say that that is where the
drug works, because that is not where it is working
ei ther.

DR KIBBE: Ken

DR MORRIS: | just had a question because
I think, Art, actually, you nentioned Sucralfate.
VWhat is the criteria for bioequival ence? That is
not absorbed at all, right?

DR KIBBE: Right.
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DR MORRIS: So, what is the criteria for
bi oequi val ence for that?

DR AMDON. | know originally, they were
doing clinical studies. There were clinica
compari son studi es.

DR MORRIS: It just seenmed to ne | nean
it would make no sense to do pharnacokinetic
studi es on chol estyram ne, which never dissolves
even when it is active.

DR KOCH: Just to add to that, the
chol estyramne is an interesting one, because from
an in vitro type, you can't really duplicate the
sequestering. | nean bile acid is just one of the
things that it sequesters it. Basically, it's a
handf ul of ion exchange resin, and ion exchange
resins are trained to go after a lot of things
where it can pick up that ion

So, that would be a difficult one I think
to just run one sinple in vitro test.

Anot her point that | thought of when we
tal ked about the suppository, Ajaz, when you go to

Europe, do you do a check in ternms of dosage forns,
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as well, because it was very interesting on a

Eur opean assignnent, it turns out that nore of our
drug deliveries were suppositories than they were
tablets, and sonmeday we will start to see that as
anot her way of adnministration, particularly as
dosages get snmller and snaller.

DR KIBBE: | think suppositories are much
better accepted anong the popul ace in France and
Germany than they are here.

You had a conmment.

DR. AMDON: | worked with the FDA
extensively and did a lot of in vitro testing on
the bile acid resins, with different bile acids
under differing conditions, and so it is a fairly
rigorous test in terns of the capacity of the ion
exchange resins to bind relevant bile salts.

I think if you |l ook at the guidance, you
would ook at it and say if two resins appear the
same under all of these conditions, they are
likely, likely, the risk of biolNequival ence is
| ow.

O course, the questions in plasm, what
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are you going to neasure? You wanted to do
chol esterol lowering. That is a |long, extensive
study, so clinical studies, at least | interpret
here, clinical studies neaning efficacy studies are
much nore conplicated, nmuch nore variable, and
think quite insensitive to formulation differences.

So, | think we can make an adequate case,
and if you come up with something that you think
m ght affect the in vivo perfornmance, we can
enuner ate what happens in all of the conponents in
the @ tract, and they can be tested, so we can do
an in vitro test to see if it has an effect and
deci de whether it is relevant or not.

DR YU | just wanted to coment on
Paul 's comments for rectal suspensions, especially
for the mesal anmi nes, when we | ook at the
phar macoki netics, we also | ook at a dissolution
very closely. Thank you.

DR KIBBE: So, you have a whol e body of
data then on pre-existing products of varying
formul ation, so the Agency actually has a real good

handl e on whether or not there are a diversity of
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exci pients and could actually do dissolution
testing on sanples of all the products already on
the market in various environnents to conme up with
acriteria.

DR YU  That's correct.

DR KIBBE: Anybody el se got anything?

Ajaz has a comment. Good.

DR HUSSAIN. As | think about these
questions, | think Dr. Am don and Ken Morris both
have pointed out in a sense | think what is in
vitro test conditions and how appropriate they are.
That is a significant challenge

I don't want to sort of junp in and say
all right, BCS Class | was highly soluble, highly
perneabl e, 900 m, and so forth, because the vol une
and t he hydrodynanics, and so forth, | think we
have to give sone thought to how we woul d approach
that, so it is not a trivial matter

DR KIBBE: Go ahead, Ken

DR MORRIS: | guess | would just echo
that. The principle | think is sound, you know,

whi ch is no surprise coning from Gordon, but the
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tactical aspects of that really are quite a
chall enge. There is still alot of work to do in
terns of dissolution testing. As Gordon said,
redesi gning the dissolution test is no seed for the
faint hearted, | mean that is sonmething that is
going to really take sone serious scientific and
engi neering worKk.

DR. MEYER Is it correct, CGordon, that a
Class | BCSis likely to appear, at least to sone
extent, systenmically, and a Class IIl simlarly,
maybe not so much so, but still, because of high
solubility, you are likely to have sonething you
can neasure, and therefore, you could do a PK
study?

DR VENITZ: If it has high first pass
effect, it might not be systemic.

DR. MEYER That's true

DR KIBBE: Detectable levels are going to
be a problem

DR. AMDON:. Cass IIl drugs tend to be
not very highly netabolized, so it would probably

work there, and that is where | think it is the
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nmost i nmportant, because for a | ow perneability
drug, there is obviously perneability dependence
along the G tract, because there is sone
absorption, and then it stops. It has to because
it is not fully absorbed. So, | think Cass Il
drugs is where it is nore critical

DR. MEYER  Therefore, you wouldn't need

to give a waiver, you could do PK

DR. AMDON. You could. | amnot saying
you can't do PK. In fact, PK plasma levels in
general, even for G drugs, | nean if you can

measur e sonet hing, you know, it would give you the
hi ghest assurance. The question is what is the
best test, and broadly, for bioequival ence, Crax,
AUC is our gold standard. | think our focus on
Cmax, AUC has kind of preenmpted us fromthinking
about what is the real issues here, which are for
oral absorption and/or, for G, the G locally
acting drugs, the dissolution process is where the
action is at, and when we want to set standards,
sonme drugs are going to be sinple and sone drugs

are going to be conplicated, so let's try and
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deci de where we can sinplify the standard and nake
it maker, and then where it is conplicated, well,
that is where science is today.

DR KIBBE: | agree with Gordon. | think
if you have a | ot of background data, we can safely
go to a dissolution test with sonething like this.
In the absence of it, it is always nice to have a
little bit of PK data, blood | evel data, naybe a
sinmplified study just to get a sense for the
| evel s, because we want to be careful of toxicity
and equi val ence, and it is going to be case by
case.

Anybody el se? Jurgen

DR. VENITZ: | was just going to speak and
for being a former clinician, in favor of clinica
studies. | nean everybody here is nentioning a
true statement. They are not very sensitive to
formul ation effects, but on the other hand, they
are the ultimate relevant test. | mean they make
what we are doing clinically rel evant.

So, as much as | am personally in favor

and noving along with | ooking at dissolution
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testing as the base of your surrogate of in vivo
bi oequi val ence, there is a price to be paid, and
that is, we are going to find differences in those
di ssolution tests between formul ations that
clinically are irrel evant.

So, we are |ooking for discrimnating
tests--excuse the term-that discrininates between
formul ation differences that are clinically
probabl y neani ngl ess.

DR KIBBE: And the question | guess boils
down to an economc one, do | want to spend the
money to do a clinical test to show obviously that
the differences are neaningless, or can | do a
fairly well designed dissolution test which doesn't
cost nme nmuch and is very discrimnating, and if |
pass that, | amguaranteed that | will be okay on
the clinic, and that is really what these tests
are. These are surrogates for the ultinmte use of
the drug in 400, 000 peopl e.

DR. VENITZ: W had a simlar discussion a
coupl e of years ago when we tal ked about intranasa

products, and | guess this comrittee voted in
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favor, and the FDA ultimately accepted the fact
that the only way to assess bi oequival ence of
intranasal products is the walk in the park, in

other words, a clinical test.

G ven the fact from ny perspective that
t hi nk we understand nmuch nore about G dissol ution
G absorption, all of which you presented, Gordon,
I am personally confortable in noving along with
that, and not making the clinical gold standard a
requirenent, but | amjust cautioning that in the

process, you are going to throw out formnul ations

that are clinically probably equival ent.

DR KIBBE: To ahead, A az.

DR HUSSAIN:. That is one of the reasons,

I think, why we pushed the concept of quality by

design, and so forth, because all the rel evant
forrmulation information and all that has never

brought into that discussion

It was sinply a test to test conparison

di scussion, so over the last several years, we

have brought that discussion up, and then as you go

towar ds under st andi ng your formul ati on,
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under st andi ng what pharnaceuti cal equival ence could
mean fromthat perspective, we actually can open
that debate again because of that.

DR KIBBE: Ken

DR. MORRI'S: Just a quick question,
Jurgen. You are still doing dose-rangi ng studies
when you are doing the initial devel opnment, |
guess, so if you are going to use the prior
know edge, use the dose-ranging studies, doesn't
that help you when it cones time to determ ne
whet her or not the tests are over-discrimnating or
not ?

DR VENI TZ: But | nean nost of the ting,
even a two-fold dose range, you may not be able to
distinguish clinically, so you are tal king about
100 percent difference in formulation perfornance,
and clinically, you may not be able to tell the
di fference.

DR KIBBE: Paul has another one.

DR. FACKLER | just want to correct
sonet hing. On the nasal products, the clinica

study is required, but in addition to that, the
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only way to get a generic product approved is to
al so pass a PK study and al so pass in vitro plune
geonetry and spray pattern

So, one of those three isn't good enough,
two of those three aren't good enough, all three
need to pass in order for the nasal products,
whi ch, in nmy personal opinion, is overkill for
demonstrating that the two products are equival ent.
The clinical study al one should have been enough
If the patients are being benefited equally, the
products to some extent are bioequival ent.

The other thing | wanted to correct was
just that the variability of nmesalamine is
admttedly high, but not so high that it can't be
dealt with in a pharnmacoki netic sense.

DR YU At the last Advisory Committee
meeting, we had a topic on howto deal with highly
vari abl e.

DR FACKLER: Only that | know there are
some rel atively new data on sone mnesal am ne
products avail able to the Agency, so that the

variability, at least fromrectal suspensions, is
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defined and was manageabl e in an BE sense.

DR. VENITZ: Just to follow up on that,
you are correct. | nean for the intranasally
admi ni stered drugs, they have to pass all three.
What | would like to see for this in terns of the
future progress, would be not to get to that |evel
If we accept in vitro dissolution as a surrogate of
in vivo dissolution, as a surrogate of in vivo
bi oequi val ence, let's stick with it.

If you decide that we don't
mechani stical ly understand enough what is going on
and we require clinical study, let's stick with the
clinical study.

DR. KIBBE: Thank you, Jurgen

Anybody else? | see by the clock on the
wal | that we are running out of tine. Have we
gi ven you enough gui dance on this one to nmove
forward without taking any fornmal votes? Law ence
want s some nore information

DR. YU That's correct. Thank you

DR KIBBE: He wants to thank nme. That's

good.
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I have on ny cal endar of events that there
is a sunmary and concl usion, sumrary remarks, and
have two names, and they are | ooking at each ot her
i ke which one of you is going to say anything. |
woul d be happy to just rule you of order and cl ose,
if you don't have anything to say.

Go ahead.

Concl usi on and Summary Remar ks

DR HUSSAIN. | think again as the
previous neeting, | think the discussions were very
val uable and | think help us think nore. The one
think you probably for the first time got an
opportunity to see the range of |aboratory and
ot her such activities that we have ongoi ng, and
think the Critical Path Initiative clearly is not
just lab based, it is nmuch broader than that, but
that discussion allowed us to think nmore carefully
about how to approach the Critical Path Initiative.

It also helped us to start thinking about
how do you align such prograns, especially the
| aboratory prograns, to be targeted and the key

questions. The challenge is great and | think we
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want to nmaintain as many best practices as we have,
and you did see a nunber of best practices sort of
cone out in the discussion, and maintain that, and

bring all the offices in OPS to be aligned

t oget her.

The i medi ate office project that we
articulated, the three projects, all interrelated,
I think will be a neans to not only identify the

best practices, but also to bring a system approach
to address uncertainty and conplexity, and | think
that woul d be the key aspect and in many ways, that
all ows us to approach bi oequival ence, foll ow on
proteins, generic drugs, all of those chall enges
next year in a systematic manner.

So, | think in a nunber of cases, | think
irrespective of what that pathway for these
products m ght be, the follow on proteins, the
scientific framework for the deci si onmaki ng process
shoul d be conmon irrespective of that, and it
should be related to the uncertainty and conplexity
of the dosage form set of products that we have

At the sane time, | think you saw an
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i npressive array of |aboratory research from
biology to quality, and how do we align that, |
think is a significant challenge. W have sort of
summari zed that discussion early this norning, and
the key questions, the metrics, | think will be the
key part for sort of mmking sure whatever approach
we use is nmeasurable and then quantifiable in terns
of its benefit to the critical path, and so forth.

But | do want to enphasize in the sense
that FDA is only one part of that critical path.

I ndustry, academ a, and ot her agencies play an
equally inportant role. Qur role will be nore al so
of coordination, but the need for research,

especi ally fundanmental research in this area and
need for public funding is acute.

I do want to go back and say the
formul ati on devel opnent, manufacturing has been a
negl ected area, especially inthe US., and if you
don't bring the focus on that, | think we are
al ready 10 years behi nd Europe and Japan in many of
these areas, so we will lost that part of the

i ndustry, so that is inportant, so seek your help
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to make that case al so

I think in terms of the gaps going to the
desired state, Helen outlined sone of the key
fundanent al organi zati onal gaps. Sone
reorgani zation is already occurring. Wite Qak
provi des an opportunity to really bring a team
approach and peer review process to the CMC
function in Ofice of New Drug Chem stry, but at
the sane tine, | think one key aspect is a
questi on- based CMC revi ew process whi ch focuses on
risk.

That is already in the works, but also
support that with tools that we have not often
utilized in this arena, and that is chenonetrics
nodel i ng and ot her aspects of that.

I have a virtual teamfor chemonetrics
right now, but | think we are adding people with
conputational fluid dynamics, and others, to really
make a core teamthat will support the review
function in many aspects.

For exanple, conputational fluid dynamcs

is the issue of hydrodynam cs, issue of inhalation
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products, and so forth. So, hopefully, we wll
have that team up and running soon

I think the science gaps are significant
froma training perspective, but those are not, in
my opi nion, unsurnountable. | think we have seen,
we have the expertise within the Ofice of New Drug
Chemistry, CGeneric Drugs, and so forth. It is
simply identifying and aligning that expertise bear
on sone of those challenges, but also provide a
training programfor all of our reviewers

In fact, | really think the PAT training
program opened up a | ot of opportunities for our
staff to excel in areas and becone | eaders
wor | dwi de, and al t hough we cannot do the entire
period, training for all of our staff inmrediately,
especially the practicumpart of it, but as we go
to the next PAT training program we intend to open
the didactic sessions that we have locally to al
of CMC reviewers to be part of it. So, we wll
bring that onboard.

I think Jon outlined for you sone of the

directions we will make nore in policy. Jon is
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aggressively noving in that direction and | think
his | eadership will help us align. A number of
peopl e have joined his group. He has a group that
is focused on that now.

So, policy alignment and the OPS
Coordinating Conmttee with Gary Buehler and Keith
Webber co-chairing that, sort of brings all in one
pl ace now to sort of mmke sure that the policies
that evolve are aligned with where we want to go.

The issue | think | do want to mention,
the issue of two-tiered approach, | think there is
a risk of that, clearly, there is a risk of that,
but I think we will try at least at the draft 3.1
for B, at least | felt that the |anguage was
witten not to invoke a two-tiered approach. It's a
continuum it will be a challenge to manage, but |
think we will get there.

I am hopi ng i n Yokohama, Japan, starting
Novenber 12th, we will bring @B to Step 2. | am
keeping my fingers crossed. As soon as that
happens, | think things will start noving rather

qui ckl y.
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Phar maceuti cal devel opnment information is
al ready coming in. Many conpanies were willing to
take the first step, and have done so, and the
initial experience is positive, but we will have a
quality system along with peer review process, to
make sure consistency and proper utilization of
that cones in.

I thin, the other two topics are probably
fresh in our mnds. | think biolNequivalence is a
significant challenge, but it is a challenge right
now we are facing to mnimze our resources being
spent in things which we think are not val ue added,
and | think as we nove forward, the discussion here
wi || be hel pful.

We will probably not bring that topic back
and we will probably cone with an approach, and
then solve that in a way which is consistent with
the way we do it, so | think the discussion will be
hel pful, but | still feel, | think Jurgan and
Prof essor Nozer Singpurwalla, | think we have to
start using prior information, prior know edge nore

effectively, and especially with biostudies that we
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will have access to, | think it allows us to be
nmore proactive and make deci sions nmore quickly, so
that Gary and his staff really don't have to spend
so much tine in answering these questions in a
| egal perspective, and so forth.

Local ly acting products clearly are part

of the critical path for the generic drugs. It is
not only @, inhalation, topical, it is an entire
area of research that Lawence will have to sort of

spear head and nove forward, and that is a critica
path research for generic drugs.

Approval of generic drugs in a tinely
manner hinges upon that. | think that PAT concept,
the cGwW, the Quality by Design are all positioned
right to help generics and help innovators al
toget her, and so you will see that happen

Wth dissolution testing, | do want to
sort of say that | think dissolution testing, we
have to think carefully about the variability
aspects of that and how we calibrate. In many ways,
I think our |abs have started putting a docunent

together. They feel that nechanical calibrators
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and others are sufficient and relying on an
external calibrator of poor quality actually is
diverting attention away and actually creating
probl ems, unnecessary problens, so we will issue
somet hi ng on that soon hopefully.

Wth that, | will hand it over to Hel en

M5. WNKLE: Ajaz did a wonderful job of
recogni zing, | think, the contributions that the
committee made. | think there were sone excell ent
di scussi on over the |l ast two days and sone
excel l ent recomrendati ons that have been made to us
on things that we need to focus on nore and areas
that we need to do nore planning and even nore
research.

I did also want to nmention | thought that
the presentations made by Dr. Boehlert and Dr.
O Neill on the two workings groups, the
subcommittee for Dr. Boehlert and the working group
for Dr. ONeill, were very beneficial to those
di scussions. | think both groups are working hard
to acconplish a lot and to get answers back to us

that are really necessary.
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The Manufacturing Subcommittee at the | ast
meeting | thought did an excellent job, and think
their report back to you yesterday was indicative
of how much effort they are putting in to hel ping
make sone of the recommendati ons that we need to
nove forward.

Al'so, with the Dose Uniformty Wrking
G oup, they, too, have worked very hard during the
year, and | think that the report Bob nmade was wel |
accepted by the cormittee and is a good indication
of how t hese working groups, too, can be beneficia
to the committee in nmaking recomendations to us in
the future

I do have some other little things,

though, I want to talk about, and that is the two
people that are leaving the coomittee. It is a sad
time for us, | think here at FDA, because we have

appreciated both Marv and Art's contri buti ons.
They have been very, very significant in hel ping
direct us at the Agency in the directions that we
really need to go, and they have al so provided a

great deal of scientific expertise and know edge,
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not only on the comrmittee, but in other aspects,
too, and they have been very valuable to us.

The one thing, too, | would like to add is
they have al so added a great deal of hunor to this
committee, which | think many of us are going to
mss. Now, howlong we will mss it is
questi onabl e, because they are both SGEs and can be
call ed back at anytinme--just |like Gordon is over
there shaking his head--they can be called back at
anytime to participate in different discussions,
and | think that we are probably going to continue
to take advantage of them

But today, being their last day on the
committee, | do want to present themwth these
pl agues in recognition of their service to the
Advi sory Conmittee.

The first one is to Dr. Kibbe. Not only
has he been an excellent, excellent menber of the
committee, he has al so been a very, very
t hought - provoki ng chair even though a little
schi zophrenic, | worried about today, when he

thanked hinmself. But we certainly appreciate al
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your service and everything.

Thank you.

[ Appl ause. ]

M5. WNKLE: And the other plaque goes to
Marv, and the one thing | want to say about Marv, |
have enj oyed having dinner with Marv in the
eveni ngs. Last night, for you who weren't at
di nner, he had this huge, huge plate of food, and
he said, "It is actually bigger than it |ooks."

He has contributed a lot at this meeting,
and we are going to mss him

[ Appl ause. ]

DR KIBBE: Marvin, would you like to nmake
a comment, a |ast shot across the barrel ?

DR MEYER It took | guess 30 years to
get on this conmittee, but | have thoroughly
enjoyed it. Everyone around the table brings a
different perspective, and that is what nakes it
good for the FDA and fun to be part of.

We have good chairs, Vince Lee, and then
Art Ki bbe, and so | would highly recommend this

position for three years to anyone who w shes or
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gets invited to participate. Beyond three years
may be questi onabl e.

So, thank you.

DR. KIBBE: Thank you, Marvin.

I have a whol e series of points to make
First, is that this has been a real joy and an
opportunity to serve and do what | think are usefu
things, and to work with people who are dedi cated
to having positive outcones for the Anerican
publi c.

Most of that, of course, goes, the blane
for howwell it turned out goes to A az and Hel en,
who | ead a great ship and have becone cl ose
friends, as well as good working coll eagues.

I think we did quite a bit over the years
and | think there is quite a bit nore to do, and
the committee needs to nove forward, and | woul d be
happy to help in whatever nanner | can.

One of the things that | think you need to
be careful about is that the speed of change is
ever increasing, and like Alice, you are running as

hard as you can just to stay where you are, and to
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get ahead, you have to junp off of that treadmll
and get on a different path.

One thing that | didn't nention this
nmorni ng that you need to keep in the back of your
mnd is that according to the U S. law, treaty
trunps law. |If the Senate and the President want
to sign a treaty with sone country that allows for
somet hing to happen, the Food, Drug, and Cosnetic
Act is trunped by the treaty, and whatever rul es
and regul ati ons you have, the treaty wins.

Yes, it is absolutely true. Treaty trunps
|l aw, and the President signs it, and the Senate
agrees to it, and the House of Representatives can
complain all they want, and the regul atory agent
have to readj ust.

I would Iove to see the industry take sone
of its nmoney that it spends on direct-to-consuner
advertising and put it into, first, getting the
Ameri can public to understand how cost effective
drugs are relative to other therapeutic noieties,
because they don't understand that, because they

see the bill in front of themand they don't see
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the other bills.

The other thing is to get themto
understand that drugs aren't safe, and they
shoul dn't just use them because sonebody says it
m ght be a good deal. | don't know whether we can
get the industry to do that, because | know that
the ads are neant to sell things rather than not
sell things, and taking out ads to tell people not
to do things is hard to get themto do, but | would
| ove to do that.

We need to change the criteria for how we
eval uate who well the FDA is doing. | think there
is way too rmuch pressure on themto produce new
drugs, to produce new reviews, to produce new
things, and | don't know what the right
productivity criteria is.

I know we need to change the productivity
criteria for the U S. Patent Ofice, that we have
got to stop themfromjust issuing patents to make
sure they have issued three patents, and give them
credit for not issuing a patent that shouldn't be

i ssued.
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Then, lastly, the goldpost. Wen you use
science to establish the gol dpost for regul atory
approval , you have novi ng goal posts because sci ence
nmoves, Sscience progresses, current best thinking is
al ways better than it was 10 or 15 years ago, and
both the Agency and the industry have to understand
that that is not a threat, that is an opportunity.

I truly have enjoyed nyself and | hope
that what little | have done has contributed to
everybody el se having a good tine.

I think that it is 4:30 and it is an
appropriate tine for us to adjourn. |If there are
not other dramatic statenents that need to be nade
by anyone else, | will see you next tine maybe.

[ Wher eupon, at 4:30 p.m, the neeting was

adj our ned. ]
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