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PROCEEDI NGS
Call to Oder

DR KIBBE: Perhaps we can begin the
process of starting our second day of deliberations
and advice to the agency. W are first required to
have opening remarks, it says, and call to order
So you are called to order

I amgoing to take the privilege of the
Chair to thank the outgoing nenbers of the
conmittee for all their work over these past many
years; Joseph Bloomfromthe University of Puerto
Ri co and Lem Moye fromthe University of Texas
Heal th Sciences and, in absentia, Nair Rodriguez
fromthe University of M chigan

Wth that said, we have, | know, a |ot of
conmitnents to get in the air and we are going to
try to get as much work as we can before people
start to escape. W are going to first ask Hilda
to go ahead and give us a reading of the
conflict-of-interest statement and any housekeepi ng
updat e.

Conflict of Interest Statemnent

M5. SCHAREN: The foll owi ng announcenent

addresses the issue of conflict of interest with

respect to this neeting and is nade a part of the
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record to preclude even the appearance of such at
this meeting. The topics of today's neeting are
i ssues of broad applicability.

Unli ke issues before a conmttee in which
a particular product is discussed, issues of
broader applicability involve many industrial
sponsors and academi c institutions. All special
gover nnent enpl oyees have been screened for their
financial interests as they may apply to the
general topics at hand.

Because they have reported interest in
phar maceuti cal conpani es, the Food and Drug
Admi ni stration has granted general -matters waivers
of broad applicability to the foll owi ng SGES which
permts themto participate in today's discussion;
Joseph Bl oom Patrick DeLuca, Gary Hol |l enbeck,

Art hur Ki bbe, M chael Korczynski, Mrvin Meyer,
Lenuel ©Mye, Wl fgang Sadee and Jurgen Venitz.

A copy of the waiver statements may be
obt ai ned by submitting a witten request to the
agency's Freedom of Information O fice, Room
12A- 30, of the Parklawn Building. Because genera
topics could involve so many firns and
institutions, it is not prudent to recite al

potential conflicts of interest. But, because of
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the general nature of today's discussions, these
potential conflicts are mitigated.

W would also like to note for the record
that Dr. Efraim Shek is participating in today's
meeting as the Action, non-voting, |Industry
Representative

In the event that the discussions involve
any other products or firnms 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 involvement wth
any firm whose product they may wi sh to coment
upon.

I have a housekeeping i ssue that pertains
to airport transportation so | am passing a sheet
around so that we can kind of coordinate cabs here
fromDulles Airport and National Airport. So if
you just want to put your nanme and flight tine and
we will take care of it.

Thank you.

DR KIBBE: Thank you, Hilda.

Aj az, do you have anything, or should we
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just go straight to our--

DR HUSSAIN. Just a brief introduction
This norning, we have Dr. Yuan-yuan Chiu who has
been | eading an effort of CMC ri sk-based
approaches. This topic has cone to the advisory
conmittee on two previous occasions and we are
continuing with this topic. So you will hear the
thoughts and the progress made in this initiative.

At the same time, what | would like to do
is, since this started nuch before the initiative
of quality by design and what we are doi ng now,
would like to sort of present to you what it night
| ook I'ike on the quality by design and process
under st andi ng focus. Then Mheb will conme and sort
of ask you sonme questions of how do we progress
fromhere since we have two pathways which are not
excl usive of each other. There is a lot of synergy
bet ween the two pathways but | think we would |ike
the conmittee to discuss a preferred pathway for
moving forward on the two initiatives.

Thanks.

Ri sk Based CMC Revi ew
Current Thi nki ng
DR, CHI U  Good norning.

[Slide.]
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I am pl eased to be here again to discuss
the risk-based CMC review. | give you an overvi ew
of the current thinking.

[Slide.]

Actually, this is a continuous interest of
the agency to regulate a product to do our
eval uation based on risk. In the 1980s, we issued
the Post Approval Changes Regul ation 314. 70.

There, already, we put the three tiers, changes
which require a prior approval supplenent, changes
being effected at the time of subm ssion, and al so
changes noted in the annual reports. So we had
already instituted a risk-based oversight.

Then, later on, the Center published a
seri es of SUPAC gui dances whi ch further el aborated
the risk-based CMC reviews. In 1997, the FDAMVA
actually codified the suppl emental changes based on
risk.

However, we are continuing |ooking at this
and wanted to incorporate the latest scientific
know edge and the | atest risk nodel accessible to
us and then refine this process. So, for the |ast
three years, we canme up with a concept. |If we can
identify products with intrinsically Iowrisk, then

we coul d even go farther and then we coul d reduce
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the filing requirement and reduce the nunber of
suppl enents required for agency evaluation and we
can then nore efficiently and nore effectively use
our resources and we could put our energy in

hi gher-ri sk products.

So, with that, we cone up with this
concept in the current thinking. | also need to
mention, |ast year, the agency announced the GW
Initiative for the 21st Century. There the
ri sk-based time-spaced revi ew becones nore
el aborate, nore involved. Therefore, we actually
wanted to expand the very conservative thinking of
intrinsic lowrisk drug projects to focus nore on
process understanding. Then we can actually extend
the concept of |owrisk drugs.

[Slide.]

So the objective of the project--1 call it
Project No. 1, this nore conservative approach, is,
at the end, we want to conpile a list of drugs
whi ch are considered intrinsically of lowrisk with
respect to product quality and those drugs that
were qualified for the elimnation of nost of the
NDA, ANDA, manufacturing suppl enents.

So the changes, unless it is codified in

FDAMA, they are actually three things; changes of
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10
speci fications, changes of fornulations and the
changes required in vivo studies will require
suppl enents. Mst of the other changes we coul d
real |y downregul at e.

We woul d al so want to be able to reduce
the data package, the informati on needed to provide
the annual report because, if we elinminate
suppl enents and all the information go into an
annual report, then we have not really reduced the
agency's effort to eval uate.

Last on the list is we are thinking
eventually we will extend this concept to the
origi nal ANDA submnission and that concept was
di scussed many tines at the conmittee and the
committee actually highly endorsed it and thinks
the agency shoul d keep that concept, not just
t hi nki ng about postapproval changes.

However, in order to inplenent that, we
wi Il need regul ati on change. Therefore, we will
work on that as a separate project.

[Slide.]

In order to get this project started, we
really need a lot of input internally and
externally. So, internally, we had a nultiple

di scussion to the Coordinating Comrittee, the CMC
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and the Conpliance Coordinating Conmittee. W also
presented this in the Center's Scientific Rounds.
We had several brown-bag neetings and we, as

nmenti oned earlier, discussed those three tines in
the past at this conmittee and we al so need to seek
input fromindustry, fromthe public.

So we had a workshop in June, 2001. Then,
| ast year, we discussed this topic at the DA
Annual Conf erence.

[Slide.]

So, with all the input, internally,
externally, we think this process can becone a
three-tier process and we are at the first tier.

We are alnost ready to issue a draft gui dance.

Tier 1 has two parts. The first part, in
order to be able to conpile the list, we nust know
the quality attributes. The drugs neeting those
quality attributes and then they will be considered
lowrisk. So, therefore, we have actually drafted
a gui dance document and proposed those quality
attributes for defining lowrisk drugs. Dr.

Sayeed, later, will discuss this in great detai
with you.

We believe we can--actually, the draft

guidance is in the final editing stage and, of
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course, if we hear nore input fromyou, advice from
you, we will revise what we have in hand.

After the guidance is published, then we
seek comments, witten comments fromthe public.

W will finalize those quality attributes. Based
on those finalized quality attributes, the agency
will propose a drug list to be considered | owrisk.
We will publish the final quality attributes and
the proposed list and seeking conmments fromthe
publi c.

Wth the conments, people may tell us sone
products really are not considered |lowrisk for
certain reasons and sone other products nay be
al so--even though we did not identify them they
shoul d be considered low risk. Then we wll
eval uate those coments and we will cone up with a
finalized drug list after we consult with our
medi cal peopl e.

There was quite a bit of discussion early
on on this comm ttee concerning about nedica
safety. So, therefore, at Tier 2, the first part,
we shall talk to our nedical people and nake sure
the drugs on the list are appropriate fromthe
medi cal point of view

Then, the second part of Tier 2 will be
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then we will also issue a guidance docunent that
states specifically formally those few changes that
will require supplenents and we will not ask for
suppl enents for other changes for those drugs on
the list. W wll also propose what kind of data
package, how much reduction people can do for
annual reports.

Then, the last part of this process wll
be involved with the GW because we believe a firm
can be part of this program It is a privilege for
them So, therefore, if they do not have good
records on GVP conpliance, they should not be
eligible. So the last tier is we want to nake sure
compani es under this programdo foll ow-do have
good historical records and GW

Qur working group includes the Ofice of
Conpl i ance staff so, therefore, they are part of
this project.

[Slide.]

So | would just give you some genera
principles, how we define | owrisk drugs and Dr.
Sayeed will give you the details. The principles
we use are twofold. The first one is the
probability of detection of certain attributes or

certain changes. The higher the probability, the
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| ower the risk.

Then the risk al so depends on the
conplexity of three elenents. The first one is the
drug substance, drug product, characterization
The easier, the sinpler, to characterize a product,
a substance or product, then the | ower the risk.

The second el enent is the mechani sm of
product project. The nore conplex the mechani sm
then the higher the risk. |Imediate release would
be considered nuch |l ower risk than controlled
rel ease.

Then the | ast one would be the
manuf act uri ng technol ogy. The nore conpl ex the
technol ogy enpl oyed to make the product, then the
hi gher the risk. Liposomal products would be nmuch
nmore conplex to nmaeke than a tablet. So, what our
goal is, our conservative goal is, to |look at the
| ower right block. W want to define products
meeting in that block which has the higher
probability of detection, has the | ower complexity.

[Slide.]

Here is the last of people who are
involved in this project. They worked | ong and
hard hours to nake it possible for us to get here.

Are there any questions? |If not, Dr.
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Sayeed?

DR. KIBBE: Thank you

DR SAYEED: Thank you, Yuan-yuan and good
nmor ni ng, everybody.

[Slide.]

What | amgoing to do is | amgoing to go
over some of the quality attributes we have
devel oped over a couple of years. Yuan-yuan has
gone over the objectives, the background and the
tiers so | amjust going to cover the quality
attributes we have devel oped for Tier 1 and that
will be the focus of ny talk.

[Slide.]

Before | go into the quality attributes,
will briefly go over the general principles and the
scope of the gui dance we have devel oped for the
Tier 1 and then go into the risk qualifications for
the drug substance and the drug product.

[Slide.]

Based on what Yuan-yuan has shown, | am
going to put this grid up again. The focus of the
wor ki ng group was to conme up with the drug products
which can fit into this box there as defined by
Yuan-yuan. So, based on the general principle, it

was determ ned that only drug products manufactured
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usi ng synthetic drug substances would fall within
the scope of this Tier 1.

So, | nean, what we have done was we have
limted that only drug products which use synthetic
drug substances would fall within the scope of this
Tier 1. So the scope for the drug substances, it
has to be of synthetic origin to neet the Tier 1
criteria.

[Slide.]

But | do have lists further down which it
may be a drug substance of synthetic origin, but if
it is any of one of those which | have down as not
eligible, like there are sone radi opharnmaceutical s
whi ch are of synthetic origin, it would be
ineligible as defined in the scope of this
gui dance

For the drug product, what we have done
was, instead of defining the drug product, we have
used dosage form | nean, we have defined that
certain dosage fornms would be eligible as per the
Tier 1.

[Slide.]

For the drug product to meet the Tier-1
criteria as we are defining for the CMC ri sk

assessnent, the drug product has to be of one of
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these dosage forns. Either it has to be an IR
solid or an oral solution or a non-sterile topica
solution. Sone of the sterile solutions of sinple
solids have been included in this Tier 1.

In the next few slides, what | amgoing to
do is | amgoing go over the criteria which we have
devel oped for the drug substance and drug product.

[Slide.]

Here is for the drug substance. W have
pi cked like--these are the three nmajor attributes
the drug substance has to neet. And | amgoing to
go over all of themone at a tine.

[Slide.]

For the physical and chenica
characterization, if you go back and | ook at the
grid we have for the general principle, we are
saying it has to be lowrisk in terns of
characterization, in ternms of characterization
terms of the nechani smand the manufacturing
technology. So, for the drug substance to be of
| ow characteristic, the structural and the physica
and the chem cal properties should be well known.

The characterization techni ques used for
identifying this synthetic drug substance has to

be--the anal ytical technique has to be sone
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commonl y avail abl e technique. You can't use sone
compl ex techniques. So we have limted the use of
anal ytical techni ques by defining what is conpl ex
as a drug substance.

If you are using any conpl ex techniques,
then we are saying that drug substance is of sone
conplex origin so it cannot be defined as |owrisk

[Slide.]

Simlarly, going into the specifications,
instead of going into detail, | have just listed
some of the broad concepts. The drug substance has
to neet the contenporary standards. Wen we say
the contenporary standard, we are saying it has to
meet the FDA and | CH guidances. The inpurities in
these drug substances has to be fully identified.
They have to be controlled and they have to be
qualified for this drug substance to be defined as
| ow risk.

[Slide.]

In the stability of the drug substance,
this is where it is. | nean, the drug substance
has to be stored at roomtenperature. It has to be
stable at roomtenperature. It shouldn't be too
reactive to light or it has to be stable to Iight,

air and noisture. The degradation of these drug
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19
substances has to be well known and the profiles
are well defined and controll ed.

Agai n, the nethods used for doing all of
these has to be fairly what we call the stability
i ndi cating and val i dat ed.

[Slide.]

Movi ng on to the drug product, these are
the three attributes which were selected for the
drug product. W thought the narketing history of
the drug product is fairly critical and the
dosage-form characteristics and, again, the rel ease
the stability assessnent of the drug product.

[Slide.]

In the marketing history, the
recomendations fromthe working group are that the
product has to be on the nmarket for at |east five
years with a m nimumof two years of real-tinme
stability on three batches. This is because of the
lack of information or the |ack of understanding on
the part of the reviewers in terns of the
mechani stics when the original approvals are done.
So we need to have sonme understanding as to how t he
product is going to behave when it goes onto the
market. So that is the reason this five-year limt

is there and this concept is conming right out of
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t he SUPACs.

[Slide.]

For the dosage-form characteristics, |
have al ready gone over the dosage fornms that the
product has to be to meet the criteria which is it
has to be either an IR solid or an oral solution or
a nonsterile topical solution or in sone of the
sterile solutions of sinple salts.

[Slide.]

Wthin the dosage forns, what we have done
is we have included sone limtations in terns of
the strength and the physical attributes of these
dosage forns. In the strength, what we are saying
is we are drawing a line. What are saying if the
IR solid, if the strength is less than 1 mlligram
or it has to be not less than 1 nilligram or
1 percent weight-by-weight for this dosage formto
be qualified as a | ow ri sk.

For oral and topical solutions, instead of
using the strength, we are using a concentration
because we think concentration is nmuch better way
of defining these solutions rather than the
strength. But we are saying that the concentration
of the drug substance in the drug vehicle has to be

| ess than 50 percent for oral and topical solutions
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whereas, for the sinple salts, it is all the way up
to less than 75 percent.

[Slide.]

For the physical attributes, we went
through a lot of discussion as to should we include
sone of these physical attributes in qualifying the
drug substance but the decision was nade that sone
of the solid-state properties of the drug substance
and/ or exci pients should be nore of a factor in the
drug product.

So, what we are saying here is if the
physical attributes of the ingredients used in the
manuf acture of the drug product are reported to
have any inpact, if they have any inpact on the
performance of the product, that product would be
excluded fromthe lowrisk, say if is needed that
either particle size or there is a pol ynorph issue
or sone of those things. So, if you have any of
t hose i ssues which have any inpact on the
performance of the product, that product will be
excl uded or any product to be included in the
lowrisk, it has to have no inpact on the physica
attributes of the ingredient used in the
manuf act ur e.

[Slide.]
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In the stability and the rel ease
assessnent, the concept is pretty nmuch the sane as
what we have for the drug substance.

[Slide.]

In the release and the shelf life or
stability of the drug product, what we are saying
is the specifications used to nonitor these
products over the shelf life or for the rel ease,
their specification has to conformto the
contenporary standards. It is the same concept that
we have for the drug substance.

[Slide.]

For the degradation, this is where we hope

we are going to capture a lot of information in
regards to the interaction of the drug substance
with the excipients or the interaction of the drug
substance with the container and all of that.

So the degradation profiles for these
products has to be fairly predictable and the
degradants are fairly controlled and known. W do
have one thing over here. W are saying that if
there are any known inpurities or degradants in a
gi ven product, that product, even if it neets the
criteria, other criteria, like it may be an IR

solid, it may be of a higher strength. But, if it
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has any inpurities or degradants which are known to
be toxic, then that product would be excluded from
this |ow risk.

[Slide.]

The storage, as we have discussed in the
drug substance, the sane concept noves on to the
drug product. We are saying the drug product has
to be stored at roomtenperature and it shoul d not
require any special packagi ng.

[Slide.]

So, in conclusion for a drug product to
qualify as a candidate for a lowrisk assessnent,
the drug substance has to be a lowrisk and it has
to neet the criteria established and the marketing
history and all of these things.

And that is the conclusion of ny talk.

[Slide.]

I would like to thank all these nenbers
who have done a significant anpbunt of work for the
| ast couple of years. Thank you. |If you have any
questi ons.

DR KIBBE: Any questions, anybody?

DR. MEYER  Any estimate of the nunber of
products that are going to fall within these fairly

rigorous requirenments?
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DR. SAYEED: The way the standard is set,
we think we are going to capture, | don't know
exactly, but what we have done. We would
characterize at |east about 80-plus percent of
these solids and oral solutions and that.

DR SHEK: | think it was in one of the
early slides where you tal ked about the drug
substance. W are using the termthere, "well
known. "

DR. SAYEED:. Yes.

DR SHEK: Is that because it was
published or it is well characterized?

DR. SAYEED: | nean, we are hoping it is
both, it is published and it is fairly well
characterized. There are the literature references
and the techni ques used for characterizing this
thing, it is fairly sinple.

DR SHEK: The other question | have
there, I would assune you gave exanpl es of
anal yti cal techniques.

DR SAYEED: Yes.

DR, SHEK: | would assune this is not, you

know, i ncl usi ve.
DR SAYEED: No.

DR. SHEK: There are things |ike
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m croscopy or X-ray. WIIl they be considered
unusual anal ytical techniques?

DR SAYEED: Not X-ray diffraction, no.
That list is not a conplete list, but that is an
exanpl e; yes.

DR SHEK: Because we found out is, that
as the techni ques evolve, alnpbst there is no
compound that doesn't have a pol ynmorph. As you
|l ook for it, you find it.

DR SAYEED: Yes. That is the reason we
haven't included the solid-state characteristics in
the drug substance because it nmay or nay not be an
i ssue when it conmes to the drug product. That is
why we have tied in the performance of the drug
products in these solid states.

DR CHIU The list of analytical
techni ques we propose is very short. It is really
commonl y known techni ques such as IR and
M - -not hi ng conpl i cat ed.

DR. SAYEED: X-ray diffraction is fairly
regul arly used now so that would not go into that.

DR KIBBE: M ke and then Wl f gang.

DR. KORCZYNSKI: It may be too early to do
this, but has the FDA considered quantifying the

FDA or industry benefits fromthis program
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specifically--and it may be too early--but
specifically, for exanple, will this result in
expediting NDA or ANDA review, the review process,
by X days or will save so nmuch manpower for the
FDA, or whatever?

DR SAYEED: As Yuan-yuan pointed out, for
now, this is a postapproval proposal. W are
hoping that this will significantly reduce the
nunber of the supplenents which will be comng in.

I nean, the intent is not to just reduce the

suppl enent and move this information into the
annual reports, but to conpletely elimnate and
have this information be maintained at the site of
the industry.

So, | mean, hopefully, it will be a
benefit for the industry in terns of filing. It
woul d certainly not reduce the burden of doing somne
assessnent when they are nmaki ng sonme changes. And,
on the part of the agency, probably it would help
relieve the burden of these suppl ements.

DR SADEE: In terns of stability of
conmpounds and so on, if the degradation products or
reaction products are all known--well, they usually
are never all known--and what are the limts on

this, and under what conditions and if you mx
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certain chemcals, how do you expose it, and how
are they quantified?

It appears to ne that any chem cal can be
turned into sone dangerous--so, at what point do
you say, "This is an innocuous chem cal ?" How do
you quantify this?

DR. SAYEED: That is a good question
That is the reason, but this is a postapproval
Al'l of that probably will be captured under the
initial review of the application. And if we see
there are some issues with the product, then
probably that product woul d be excluded fromthe
low risk. You have got to renenber this is a
post approval so all of those issues would be
addressed in the initial review and the approval of
t he product.

DR. KIBBE: \When you listed it up there,
you said synthetic chemcal entities only. Does
that rule out anything that has been
sem synthetically made, anything--1 imrediately
think of the antibiotics and their fairly
wel | -defined chem cal structure. Mrphine is a
natural product. | don't know whether people have
probl enms with worryi ng about norphine tablets,

but - -
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DR. SAYEED: Yes. W do understand that.

It is adifficult situation to include sonething
and, at the sane tine, exclude something which is
of plant origin. | do understand that. But I
think that can be dealt on sone exclusion basis
once we have some guidance. But, right now, we
would like to exclude it because, unless you guys
have some way of doing it, we can only do it drug
by drug. W just can't include the whol e thing.
DR CH U W have discussed this
ext ensi vel y whet her we shoul d incl ude
sem synthetics or plant-origin products. W have
deci ded we want to be a little nmore cautious and
conservative at the first stage and the |ist of
drugs we eventually will propose will be expanded
as we gain experience. So those products nmay be

i ncl uded at the second | evel

DR SAYEED: As you pointed out, there may

be a possibility of listing those drug substances
which are fairly known and have been in use for

over decades.

DR KIBBE: See, | would have been tenpted

to say eligible compounds were snmall chenica
entities that are well defined because we do a

really good job of extracting certain natura
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products now and we know the chemical structure
perfectly well.

DR SAYEED: That's correct.

DR CH U W also discussed whether the
mol ecul ar - wei ght cutoff would be a good criteria,
so snmall nolecules. Then we got into a debate.
You know, 500? 6007 So, therefore, it is much
easier just to say synthetic so we get this going.
It is already two years. W really want to | aunch
this program even though we start snall.

DR. KIBBE: Anybody else? Gary?

DR HOLLENBECK: Are nodified-rel ease
dosage forns just assuned to be too conplicated to
even fit into these categories?

DR. SAYEED: Modified dosage forns--|
mean, in terns of their nmechanistic, they are one
| evel above the IR So, for now, for that reason,
we don't want to include them Maybe in the
future, we have nore understanding. Wth these
si mpl e products, maybe we will nove up and i ncl ude
those. But, at least for now, | think we think it
is at one step above the IR It does have sone
performance i ssues.

DR KIBBE: Thank you.

Aj az?
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Focus on "Process Understandi ng"

DR. HUSSAIN: At least at OPS, we have
been working on risk for a long period of tine. |
thi nk our thought processes are nmaturing and
getting nore sophisticated. The chall enge,
think, is always there in the sense when we tal k
about risk and risk nmanagenent, unless it is
sci ence based and with a thorough understandi ng,
think the challenge is always nmaking a m stake. So
I think we have to make sure the scientific basis
i s sound.

I think what Yuan-yuan and her group have
started is focusing on an understandi ng of the
critical variables. You are seeing an evol ution
and the creation of a critical variable list to
what Vilayat presented to you

[Slide.]

I would Iike to sort of take you through
an exanpl e of what focus on process understandi ng,
qual i ty-by-desi gn concepts, can bring and be added
onto the discussions you have already heard.

The key is this in the sense everything
can be high risk if it is not managed properly.

Unl ess you know how to nmanage that, sonething which

is considered high risk can be consi dered
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31
wel | -managed risk. So you have to start thinking
about under st andi ng your manufacturing processes,
identifying the critical points to control and
mtigating strategies for risk.

So, what | have done here is--I did this
this norning, so it is a fresh presentation--an
exanpl e of process understandi ng directed
ri sk-based CMC regul atory oversi ght of postapprova
changes. What can this be? So this is fresh off
my conputer this norning.

[Slide.]

The first phrase | use is process
under standi ng. What do we nean by that? | think
you are | ooking at a physical, chem cal process.

So you are | ooking at physical, chemcal,

m crobi ol ogi cal and engi neering focus where we
focus on identifying critical attributes and then
establishing causal links to quality. So it is
havi ng a better understandi ng of that.

Then process control strategies, including
environmental conditions, to control those critica
points so that you mitigate risk and, also, | think
keeping in mnd limtations of analytical methods
because, if you sinply focus on testing, and this

i s one reason why you don't test hypotheses in
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manuf acturing i s because anal ytical test nethods

are limted in their scope and you cannot make a

deci si on based only on anal ytical data. You have
to l ook at the entire manufacturing process.

But, also, | think you have to think about
the process of managing it. So you have to think
about the quality-systemcapabilities. So you have
the science and engi neering and anal yti cal approach
but then you have a nanagenent approach. |f you
don't nmanage that, then you al so have risk. So you
have a quality-systenms capability where you have
QC, QA the qualifying attributes, change control
training, out-of-specification investigation and
continuous | earning and ot her aspects. That is
essentially the GW focus.

Now, if you have continued
out - of -speci fication investigations and you never
find the root cause, you don't have continuous
| earni ng, how does that relate to risk?

[Slide.]

The second term | have used in the title
is risk-based. What are the risks we are talking
about? Risk of uncontrolled postapproval changes
is a concern that you have heard from Yuan-yuan and

Vilayat. What can happen upon uncontroll ed
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post approval changes? New inpurities, shorter
shel f |ife, bioinequival ence are exanples of risk
that result fromuncontroll ed postapproval changes.

Now, | do want to put on the table, there
is another risk, the risk of too restrictive
post approval change policies; |ow efficiency and
hi gh manufacturing cost, because you don't inprove,
questi onabl e and possibly mninmal difference
bet ween quality of acceptable and rejected batches.
We had that discussion if you have that situation

But | think nore inportantly this brings
into question the current systemthe potential for
eroding credibility of a pharmaceutical quality
systemif you don't have continuous inprovenent. |
think that is a concern | personally have, how do
you keep justifying the systemthat we have.

The |ikelihood of occurrence is a key
aspect. | think we need to--when we tal k about
risk, we have to estimate the likelihood of the
occurrence of that risk. Severity of the
consequences. And then mtigation strategies; how
do you manage that risk. So you have to consider
all things together.

[Slide.]

CWP regul atory oversight in the
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34
post approval , we have three--actually,
four--nmechani sns; prior approval supplenents for
hi gh ri sk, changes being effected suppl enents
either 30 days or imrediately, | would say noderate
ri sk, and annual reports for lowrisk. W already
have that in our statute.

So what are postapproval changes? For
manuf act uri ng purposes, you have scal eup, site of
manuf act uri ng, equi pment and process changes,
conponent and conposition changes that becane the
SUPAC gui dance, and then the | evel of risk depends
on the | evel of the change you have. But you al so
have changes in anal ytical nethods, packagi ng and
ot her types of changes that occur.

The question cones out, why change? There
are clearly marketing needs. There are nergers and
acquisitions. Inmproving the process, | think,
generally is voluntary. It is a very good thing
but, because of the risks, we either suspect that
or, if you want to inprove, then the question cones
is how do you sort of qualify the change and
sonetines i nprovenent is denanded by conpanies
under consent decree, for exanple.

So change is a way of life and | think if

you think about innovation, which our new
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initiative is intended to bring innovation, you
cannot innovate if you don't change. So how do you
nove forward?

[Slide.]

So, in a sense, you have big clunps here
You have the concept of process understandi ng that
I will talk to you about. You have CMC regul atory
oversight. You have company's quality system which
manages that and we oversee that. You have GW
regul atory oversight. You have postapprova
changes. You have ri sk

How do you connect all this together is
t he key.

[Slide.]

There are two ways of thinking about this.

On your left-hand side, if you have little or

bar e- m ni mum process understandi ng, at |east a

percei ved one because we don't see nuch of that

i nformati on. You have regul atory oversi ght from

CMC, GW. You have conpany's quality system You

have postapproval changes and the perception of

risk lingers on. How do you sort of manage that?
My way of thinking in, in the sense, if

you align all these systens together in a nore

i ntegrated fashion--that is, communication and
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I i nkages between CMC regul atory oversi ght and GW
oversight. So you build in synergy. But also
manage the conpany's, evaluate the conpany's,
quality systemin that framework. So you actually
use postapproval change to mininize risk so you can
sort of turn that around and you can achieve that
in the context of process understanding. So that
is one way of thinking about risk inprovenent,

post approval changes, all together

[Slide.]

Now, to illustrate this, | amgoing to

wal k you through a very sinple exanple. The
information | have collected for this exanple cones
froma publication, Analysis and Sinul ation of
Capsul e Di ssol ution Encountered During Product
Scal e-Up published in 1992 from Bristol Myers and a
Ph.D. thesis that | was a conmttee nenber of, A
Conpar ative Study of the Fornul ati on Requirenents
of Dosator and Dosing Di sc Encapsul ators,
Si mul ation of Plug Formation and Creating of Rules
for an Expert System for Fornul ati on Design by
Pavan Heda at the University of Maryland, and then
t he SUPAC gui dances that were issued in 1995

[Slide.]

What is this exanple all about? Wat is
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the change? |Is the change that is required to
acconmodat e scal e-up scal e-up of a devel opnent
product using encapsul ati on equi pnent of different
desi gn? The devel opnment product is a capsule
containing X mlligranms of a drug, freely water

sol ubl e, and 1 percent mmgnesium stearate. That's
it. 99 percent of the formulation is drug and
there is 1 percent magnesium stearate as a

manuf acturing aid for lubricant and so forth. And
that is the capsule-filling nachine in the

devel opnent phase.

Initial devel opnent experiences identify
the link between blend tine and dissol ution
Capsul es prepared with powders bl ended for five
m nut es exhi bited nore rapid dissolution as
conpared to powders blended for 40 minutes. A
10- kil ogram | ot was bl ended for 15 minutes for the
bl ender during the devel opnment but there was a
dramatic change in dissolution from 95 percent
dissolved in 10 minutes to 90 percent dissolved in
45 m nutes because of that blend tinme.

Under these conditions, the resulting
capsul es conformto an in vitro dissol ution
acceptance criteria of Q75 percent 45 mi nutes when

t hey bl ended the 10-kilogramin batch for 15
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nm nut es.

[Slide.]

Now, for scale-up, the initial trial for
scale-up utilized a batch size of about 570
kil ograns. H&K--that is a type of capsule-filling
machi ne, a V-blender, and the mxing tinme was set
to 15 minutes. The result of the first scale-up
experinment was very poor dissolution

Now, overbl endi ng wi th nagnesi um stearate
was suspected and they did sone experinments to see
if it was the case or not. It was not the bl ender.
So overbl ending was not occurring in the bl ender

Now, the concept of overbl endi ng
essentially is you are coating the particle with a
hydr ophobi ¢ substance, and this has been known for
30, 40 years, and a | ot of papers have been
published on it and there is a fairly decent
under st andi ng of what that process is.

Now, during encapsul ati on of H& machi ne,
powder was bei ng sheared during the tanping steps
resulting in an unacceptabl e dissolution rate.
Using a sinulation approach, these authors found an
opti mal anobunt of magnesium stearate to be 0.3
percent for this new nmachine, from Zanasi to H&K

So that is how they managed that.
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[Slide.]

Now, how rel evant is this example? |
think it is fairly relevant. Magnesium stearate is
99 percent of the fornulations. It is everywhere.
Literally every solid product has that. |[If you
really look at it, the change is a fairly common
change. Pavan had al so done a survey of types of
machi nes bei ng used in devel opment and
manuf act uri ng.

The choi ce of encapsul ati on equi pnent
design, this was a dosator type, is about equally
divided in anong the conpani es we have. About 18
percent of conpani es use both types of machines.
About 40 percent use only one type of machine. 64
percent use equi pnent of the sane design and
operating principles for devel opnent and pilot in
production. About 18 percent devel op pil ot
formul ati ons and equi prent of different design and
operating conditions.

Now, your fornulation has to be tailored
for equi pment of different designs. 1In today's
gl obal econony, devel opi ng capsul e formnul ati ons
that can be encapsul ated on equi prent of different
desi gn can be an advantage. Do we recogni ze that

today or not?
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[Slide.]

Now t hat was sort of a background on what
were the changes. Now, how would we regul ate that
change. So what is the SUPAC change category for
this?

Wth respect to nagnesium stearate and IR
products, SUPAC | R gui dance recomends a
quantitative change to the extent of plus-m nus
0. 25 percent be considered as Level 1 change and
within plus-mnus 0.5 percent considered as Level 2
change.

In this exanple, the target anmpunt of
magnesi um stearate was 1 percent and was changed to
0.3 percent which exceeds the recommended | evel of
Level 2. Therefore, this is the Level 3 change,
hi gh ri sk.

[Slide.]

How do we nmanage that? It is a prior
approval supplement and we required stability
tests. Now, we have a concept of a significant
body of information available. So, if thisis a
new product, we don't have that. |If we don't have
that up to three batches with three nonths
accelerated stability data reported in a

suppl enent, one batch on long-termstability data,
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41
we put it in an annual report.

Now, the concept of a significant body of
information, do we really evaluate that
information? What is this information? It is
simply the time. Dissolution docunmentation is Case
B dissolution which is a profile, so the F2 kicks
in. Inin vivo bioequival ence docunentation, ful
bi oequi val ence study is required.

[Slide.]

How do we think about this problemin a
process understanding as a means for mtigating
risk? Froma CMC perspective, we have a
t wo- pronged approach to mitigating risk; testing,
to nmake sure things work out, plus reporting
requirenents. | believe process understandi ng may
be used to address both.

For exanple, in one case, you can use
process understanding to reduce reporting
requi renents while maintaining the sanme testing
requirenent. So you have determned this to be | ow
risk that we don't have to see the data. That
means the conpany woul d qualify and nake those
changes but keep the data at site so that our
inspectors will--and make sure they have done that.

O you can both reduce reporting requirenments and

file:///C)/Temp/1022PHAR.TXT (41 of 281) [11/4/2003 1:35:24 PM]



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

testing requirenments.

[Slide.]

Now, the likelihood and severity of the
consequences of this. In this exanple, a focus on
process understanding will ask, what is the risk of
shorter shelf life? What is the mechani sm of
degradation? Not recipient/excipient
comparability, mpoisture control, and so forth.

Now, keep in mind, this is drug. 99
percent is drug. 1 percent is nmagnesium stearate
or 0.3 percent is the change situation. So what is
the aspect that will affect shelf life is the
question. So you sinply bring your preformulation
information to bear on the decision to estimte a
risk and the risk, if the drug is not hydrol yzed,
is stable in essential conditions, what is the risk
of changing shelf life? Probably not.

Then you ask the question, what is the
ri sk of bioinequival ence? Now, you have severa
studies in the NDA, if it is an NDA, solution was
established, and so forth, so you have a fairly
good i dea whether the dissolution is rate liniting
or not because, keep in mind, this observation of
changi ng di ssolution was only a changi ng

di ssolution. They had no idea that it had any
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43
rel evance to in vivo at all or not because this
drug is actually extrenely highly sol uble.

So, all this exercise may be for naught
because of uncertainty because it may not have any
in vivo relevance at all. So we are going through
this exercise in absence of that information

So how reliable is the dissolution test is
anot her question because the dissolution test has
its limtations. How are the factors that affect
di ssolution controlled? So | think you start
thinking in those terns rather than sinply
providing three batches and so forth.

Now, keep in mind if you rely on three
bat ches of accelerated data, what is that telling
you? A dilineous question was never intended for
predi cting changes in physical attributes. 1In
fact, for a conpl ex physical -chem cal systemlike
this, how accurate is the dilineous equation is the
quest i on.

[Slide.]

Now | do want to sort of enphasize the
regul atory policies have to support innovation,
have to support good science. Now, | amgoing to
tell you sonething which | think mght be

controversi al
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Change nmanagenent strategies and risk
Li kely to be based on a nunber of technical and
econom c factors, conpanies wanting to nake this
change woul d have nade that assessnment. An
i mportant consideration of this decision should be
an under st andi ng of inmpact on product performance
and the risk of product failure. In this case,
failure to neet established dissolution and ot her
specifications during routine production

What | woul d postul ate--1 published this
two years ago, three years ago, so it is already
out there--it is postulated the risk of product
failure during routine manufacturing is likely to
be in the order (a) greater than (b) greater than
(c). (a) is reduced shear on powder by adjusting
the pin setting on HGK. So, in this setting,
will keep nmy fornulation the same and try to tweak
my nmachine to sort of manage that. That is a high
ri sk because changing the pin setting can change
overproduction run and so forth and there is a
chance of failure.

O, two, is optinize or reduce the |eve
of magnesium stearate to satisfy content uniformty
and di ssol ution acceptance criteria. That is what

the conpany chose. So they reduced that.
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The third option could be, which is a
wel | - proven option, change formulation to
facilitate plug formation and/or mnimze
undesirabl e effect of magnesium stearate. Exanple,
addition of a wetting agent such as sodi um | auryl
sul fate.

So those are three attributes. Now, with
the SUPAC, as we released it in 1995, there were no
mul tiple changes allowed. |In fact, if | was the
conpany trying to mininze the regul atory burden,
probably would be forced to opt for Option 1 which
will not be the right option. But it had the
| owest regulatory scrutiny.

So, if you look at the risk order, if you
agree with ny postulate, then the regulatory risk
requirenent is just the opposite. The better the
formulation is robust, the nore requirenments you
have because, if you sinply reduce the shear by
adjusting the pin setting, you probably won't
requi re anything, not bio-study, nothing of that
sort.

If you optimize that, now it would not be
required by our study. Now, if you put in sodium
lauryl sulfate, it would be definitely required by

our study. So the risk regulatory requirenents in
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this exanple are inversely related

[Slide.]

So what is the risk of bioinequival ence?
I think you have to bring the clinical perspective
here and there are differences between an NDA and
ANDA. What that nmeans is if this is an NDA the
clinical decision could be if it doesn't neet 80 to
125, there is no problem It is approved.

But if it is ANDA, you have to neet 80 to
125. What is the logic of that, | think, is always
a chal l enge. Postapproval, things are different.
You have to bring biopharnmaceutics considerations,
drug substance, drug product attributes, absorption
mechani sms to say how the failure nodes are. And
the rel evance of dissolution test comes back again.

[Slide.]

Now, is this exanple, this is a quotation
directly from USP, sone observations on the
di ssolution tests that these authors used. This is
what they call USP First Case Dissolution. This is
a direct quote fromUSP. "There is no known
medi cal | y significant bioinequival ence probl ens
with articles where 75 percent of an article is
di ssolved in water or acid at 37 degrees in 45

m nutes in the official basket or paddl e apparatus
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operated at the usual speed; that is, USP First
Case." And this is exactly what it is.

The majority of nonographs have that.
"USP First Case is recognized worl dwi de, they say,
as an alternate to in vivo testing. It obviates
wast eful bio-studies. Inportantly, nedically
significant cases of bioinequival ence rest nainly
on four causal factors; inappropriate particle size
of an active ingredient, nagnesiumstearate in
excess as a lubricant or glidant; coatings,
especially shellac; and inadequate disintegrant.
Each of these factors is reactive to dissolution
testing."

True, but that reactivity is so great,
oftentinmes it is not a predictable sort of test
met hod fromthat perspective.

[Slide.]

Going to Pavan Heda's Ph.D.'s thesis, what
he had done at the University of Maryland. Now,
formul ation attributes for optiml encapsul ati on on
machi nes of different designs vary. W know that.
Changi ng from Zanasi to H& requires a reduction in
the amobunt of magnesi um stearate. W know t hat
because of the way the machi nes are desi gned.

To maintain a | ow wei ght variation optinmm
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value of the flowis different, powder flowis
different for the two nachines. And, based on the
avai |l abl e science of, say, the plug ejections and
other aspects, a relatively |Iow | evel of |ubricant,
about half is sufficient for H& conpared to
Zanasi. So these rules have essentially been
energing and this type of information is always
there. But we don't use that in our decision

maki ng.

[Slide.]

Now, I will sort of end my presentation
with the last option | said which is probably the
| owest risk. Recognizing robust fornulations with
respect to, say, for oral blending. Do we have
this infornation? | think we do. In an
FDA- sponsored study, it was found that the inpact
of magnesi um stearate on drug di ssolution and
bi oavailability of piroxicam a low solubility
drug, from capsule fornulation, was negligible
because sodium lauryl sulfate and piroxi cam were
the only significant factors. The key here is that
t he mechani sm by whi ch magnesi um stearate affects
di ssolution is the hydrophobicity it puts on the
particle.

So, if you have a surfactant, it sort of
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overcones that. And the right of amount of
surfactant, you negate the inpact of magnesi um
stearate or bl ending.

[Slide.]

If you really look at all the formul ations
we have approved at FDA, this is the list of all
the inactive ingredients. Again, | had done this
several years ago. Al the formul ati ons have
magnesi um st earate and about 50 percent of the
formul ati ons al so have sodium |l auryl sulfate. So
this fornulation strategy which is robust, makes
the process nore robust, to manufacturing changes,
magnesi um stearate effect, and so forth, has
al ready been practiced but not recognized.

So that is sort of a thought process how
we coul d nove forward. You have one approach which
is based on the current way of thinking but then a
nmore flexi ble approach where the sponsors, the
conpani es, can use this information to nmake a nore
rational decision. Wat nmay be low risk or high
risk today, with process understandi ng, can be
managed in a | owrisk world.

The exanple was a sinply exanple but I
think the concept is applicable to any dosage

f orns.
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questi ons.

quoting the USP

al ways use,

Thanks.

DR.

Gary,

Questions?

KIBBE: W always |ike to ask

do you have a question?

DR HOLLENBECK: Ajaz, on your slide

the first

line there is the one

but | thought you contradicted that

yest erday when you were tal king about observing

both types of error in dissolution testing. |Is

t hat - -

DR.

HUSSAI N No.

said these are observations.

DR HOLLENBECK: ©Oh, okay. So you don't

really agree with that observation

DR.

DR.

DR.

post appr ova

changes,

HUSSAI N No.

KI BBE: Anybody el se? Pat?

DeLUCA: Your fifth slide on

does this apply to the

i nnovator or does it also apply to--

generic.

DR.

DR.

DR.

DR.

HUSSAI N:  Ever ywher e.

DeLUCA: So this would also apply to

HUSSAIN. Ri

KI BBE: But,

t hought process. W will

ght.
again, this is early

sort of evol ve these

t hought processes working col | aboratively. For
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exanple, ICHis starting to | ook at the devel opnent
reports and I think we want to nake sure those
activities get to assessnent of risk and bring sone
of these considerations into that.

VWhat we will be doing here internally at
FDA is, at the Manufacturing Subconmittee, Judy
Boehl ert reported to you, we will be trying to
bring these concepts within the framework of the
conparability protocol so that conpani es who
al ready have this information can actually create a
comparability protocol, one-tine sort of
application, and then subsequently you don't need
sonme of these postapproval supplenments |ater on

DR. KIBBE: Let nme just ask a question for
my own gratification on the last slide where you
had a beautiful bar graph running to the right
there and it said, "Mgnesium stearate, nunber of
excipients, 10." That neans that the products--

DR HUSSAIN. These are the nost comon
exci pients, the top ten excipients.

DR KIBBE: So it is the tenth nost?

DR, HUSSAIN: No; it is not. |If you |ook
at the nunber of submissions | |ooked at--

DR KIBBE: Yes; but | amtrying to

understand 2, 4, 6, 8, 10.
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DR. HUSSAIN: Forget that.
DR. KIBBE: Gkay. |I'msorry. It has
nothing to do with anything; right?

DR HUSSAIN. Right.

DR. KIBBE: It just showed up because that

is the way XL plotted it.

DR HUSSAIN. Just a placeholder. That's
all.

DR KIBBE: Oh; it's just a placehol der
kay; so the mamgnesium stearate is in all 500
percents?

DR HUSSAIN:  Yes.

DR KIBBE: Then sonme of the products al so

had titani um di oxi de but they are not different
product s?

DR HUSSAIN: No; these are just a
compi lation of all products and the nost conmon

exci pients used in capsul es.

DR KIBBE: But it is possible, then, that

magnesi um stearate woul d be in 500 products and
sodium | auryl sulfate would be in 250 products and
they are not overl appi ng products.

DR. HUSSAIN: Onh; they are overl apping.
These are the whole set. So if you have magnesi um

stearate in all 500, and then you have hal f of
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those fornul ati ons have sodium | auryl sulfate.

DR. KIBBE: (Ckay; that is what | wanted to
know. All right. Good. Go ahead Gary.

DR HOLLENBECK: Let's take your exanple.
You have been nmanufacturing on a Zanasi and you
want to switch to an H&K. Can you give us an idea
of what kind of a priori information you m ght have
built into your devel opnent so that you could just
go ahead and do that wi thout any suppl enent or
bi ot est ?

DR. HUSSAIN: Well, | think the question
of biotest doesn't conme if you don't change
conponents and conposition. So, if you change the
formul ation, then the bio thing kicks in. But if
you are just changing the machine, there is no bio
requi renent.

DR HOLLENBECK: Isn't that a machine with
a different design and operating principle?

DR HUSSAIN. True. But it is still a
Level 2 change. There is no bio--there is a
mul ti-KC dissolution, nulti-media, and so forth.

DR. HOLLENBECK: So, a prior, what
i nformati on woul d you have built into your
devel opnent ?

DR. HUSSAIN. There are several aspects to
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this in the sense we could approach it froma
general i zed perspective saying that when you go
from Zanasi H&K, you know the attributes, the
machi ne designs, are different and these are the
general principles for doing this.

So if you have one approach would be a
general i zed approach that is well recognized
through a mechani sm such as PQRI, they can devel op
that. Then we just adopt that. O a conpany woul d
sinmply say, our experience with so nany different
formul ati ons that we have transferred from Zanas
to this, this has been the--so these are the rules
that have energed within our devel opnent program
So we predict that this is what it will be.

So you build that understanding there. As
| said earlier, you have two options now. W can
use that knowl edge if it is--howreliable that
know edge is, how predictive that know edge is, can
det ermi ne whet her we reduce the testing and
reporting requirenents or just reduce reporting
requirenents. So you have that flexibility there.

DR KIBBE: Nobody el se? Thank you

Moheb?

| ssues and Chal | enges

DR NASR: Good norni ng.
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[Slide.]

| started ny new assignnent about four
months ago so | amnew on nmy job. | amhere to
|l earn and to ask questions. | hope | can cone to
you and before this committee in the next few
months to share with you sonme of the initiatives we
have at the O fice of New Drug Chenistry within the
O fice of Pharmaceutical Science.

[Slide.]

We have a lot of initiatives and ny first
thing I have done in the last few nonths is to go
through and assessnent process of the initiatives
before the Ofice. One of the initiatives is the
CMC Ri sk-Based Initiative. The questions | had in
mnd are very simlar, if not identical, to the
questions the you raised this norning and sone
peopl e raised as well in many public fora.

I hope | can cone again a few nonths from now and
share with you where we are and seek your advice
how to nove forward with some of these initiatives.

If you look at the current initiative and
bei ng product specific, being narrow to sonme extent
as Yuan-yuan indicated this nmorning, it is, to some
extent, a conservative approach to deregul ate

post approval supplenents. This is the way we
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shoul d nmove or not? This is flexible enough? Does
it really deal with sonme new sciences and
technol ogi es? Does it encourage or inhibit or

mai ntain i nnovations? All these questions, we
woul d need to examine in order to proceed at a nuch
faster base.

[Slide.]

This is not a newslide. It is the sane
slide that Judy had yesterday and Aj az presented
many tines in the past. It is very much outlines
the desired state of enhancing and inproving the
quality, pharmaceutical quality and pharnmaceutica
drug products.

[Slide.]

As you heard this norning, and in many
nmeetings before, the initiative focused on
ri sk-based CMC and the current proposal was
evol ving over many years. It was an excellent
effort and forward thinking by Yuan-yuan and her
group at that time. It is a multi-tiered, that is
product and/or process-specific.

The chal | enge we have today is the
followi ng. W have the product quality for the
21st Century Initiative. That is a nulti-faceted

and nuch bigger initiative. It does not address
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CMC i ssues separate fromthe global quality
picture. W are dealing with an integrated
approach of both CMC and manufacturing, as we
shoul d, and we shoul d have been doing that years
ago.

We are dealing with quality by design
information that will conme to the agency to all ow
for better and nore science-based assessnent during
the review process if we have that information
ahead of tinme and being able to eval uate
phar maceuti cal devel opnent reports. Oher than
that, what we have been doing is trying to do the
best we could, trying to be fairly conservati ve,
fairly restrictive, use the data not necessarily
the best science to set specification

And we are dealing with sone new and
proposed approaches, interimspecification,
post approval conparability protocols and so forth.

The question that | have in nmind and | am
seeki ng your advice and help this nmorning are the
following. And we have to really think outside the
box in order to be able to nove forward. Does the
proposal, as you heard it today and di scussed
before you many tinmes in the |ast few years, does

it really fit into the global Product Quality
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Initiative. If it does, how can we integrate this
proposal into the Product Quality Initiative. Do
we use it as a step and then we change it |ater on
and expand it later on, or, if we address and we
| ook at quality by design and the genera
manuf acturing i ssues that Ajaz outlined this
nmorning and in the past few years, we should stop
and rethink where we are and how to nove forward.

These are the two questions that | have in
mnd that | really need your hel p and assistance in
order to nove forward with this proposal

Thank you. Questions? Suggestions?

DR KIBBE: Gary's got the answer.

DR. HOLLENBECK: Certainly not the answer.
But | understand the agency's focus on postapprova
change. It nade sense when we started. It perhaps
was the easiest target, you knew the nost about
those products. But | really don't think you are
going to have the kind of inpact that you want to
have until these initiatives really penetrate the
devel opment of new drug products.

Perhaps the PAT will do that. | do
believe that is where you are going to see new
equi pnent, new processes and new thinkings. But |

think there really needs to be a novenent, an
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incentive and a focus on things other than just
post appr oval change.

DR KIBBE: Anybody else? | see we are
all filled with energy this norning, vim vigor and
vitality. W are really being helpful, aren't we?

DR HOLLENBECK: Al right. 1 will throw
one nore in, Art.

DR. KIBBE: Thank you, Gary.

DR HUSSAIN: If thereis a lull here.
was intrigued by the 80 percent nunber that | heard
this nmorning which mght just totally contradict
what | said. But if, indeed, you are |ooking at
sonet hi ng which could influence--first of all, 80
percent of what? What was that nunber?

DR CHIU Vilayat said 80 percent of the
solids. | think that is a little bit optimstic.

DR. HOLLENBECK: Ckay.

DR. NASR. It is not 80 percent of
everything. It is 80 percent of solid dosage
forns. It was 80 percent. As Vilayat said this
nmorning, | don't think I would have asked these
questions. It would have been a worthwhile effort
that we should nove forward wth.

DR HUSSAIN. | seriously amnot sure

whet her we can achi eve that.
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DR. CHIU. The thing is many of the
products are old. They do not have current
specifications. So, therefore, there is probably
work to do to first update the specifications

DR. NASR. One inportant aspect is in the
current proposal, the agency will publish a list.
So, basically, they will industry which product we
consider low risk. Another approach, which may be
a better approach or a different approach, is we
set the framework for what we consider to be | ow
risk and then we let industry nmake a suggestion
based on our criteria. W establish the criteria
and industry will provide subnission, will subnit
to the agency, requests for regulatory relief based
on process understandi ng and based on the process,
itself, rather than being product specific.

DR. CHIU. That is a separate project. |
said earlier on, this is the current thinking.

Then there will be the expanded project that will
be including process understanding. The first part
istoreally look at the intrinsically |owrisk
product. And the proposal of the quality
attributes derived fromthe internal evaluation of
nmore than 60 products. W believe those 60

products are low risk. W use that to conme up with
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61
the quality attributes. That is the reason we will
propose a drug list and that is a proposal
I ndustry can then add it on to other products to
the list when they believe it nmeets the quality
attributes.

The finalized quality attributes already
have the input because the first tier is the
publi shed, the draft quality attributes. So
therefore, together, the agency and industry wll
have a final |ist.

In terms of understandi ng our process
there is a very inportant factor that it wll
becone conpany-specific. It is not
product-specific. The first definition of the
| ower left corner lowrisk product is
product-specific. And then the next one would be
company-speci fi c because, even though the same
product, sone conpani es do nore devel opnmental work
They know their process well. Sone conpanies
don't. So that would be a separate project. W
are not mxing the two together now.

DR KIBBE: | have Marv and then Wl f gang.

DR. MEYER  One conmment and one question
I think your approach is good. | think starting

sl ow and cautiously with postapprovals, get your
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feet wet, see how it works, gain sone experience
and then nove on is the right thing to do.

Not that this should deter you, but |
wonder how nmany citizens petitions will be filed
clainmng you all owed a conpany to do sormet hi ng
because they convinced you it was lowrisk and, in

fact, it wasn't fromthe innovator's point of view

DR. CHIU. That is really a concern. That

is why our first project is product-specific not
conpany-specific. Wen we reach to
company-specific, | think it will create a huge
concern. Some conpanies w |l probably think they
have been treated unfairly. So we will have to be
very careful to define the criteria to say, those
are the criteria and, if you neet those criteria,
you under stand your process.

I think now I CH activity under the
phar maceuti cal devel opnment and al so the risk
definition will help to define that scope.

DR. KIBBE: Wl fgang

DR SADEE: To add a question to that.
How do you select the first set of 60 products or
drugs?

DR CHI U Internally, we have surveyed

our reviewers. Through their experience of review,
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the IND, the NDA, the ANDA and the suppl enents,
they understood the products. Through their

eval uation, they believed those products are of |ow
risk. That's how we had the candi dates.

DR. KIBBE: So it your internal opinion
Let nme just ask a couple of questions. Have you
consi dered adding to your criteria the total numnber
of ingredients in the product? M concern is that,
even though there mght be only one active
ingredient, if a product has two excipients and the
next one has seven or eight, then the probability
of changi ng one and changi ng the sequence of it,
reactions night go up and it depends on the system
and the formul ation.

So | don't know whether you want to factor
that in. The other thing | noticed in one of the
presentations is that we have a plus-or-m nus
change which nmakes it a Level 2 and yet, when
| ook at that magnesium stearate, which is a
beautiful example, the risk of decreasing magnesi um
stearate only affects nmanufacturability. It won't
affect dissolution.

The risk of increasing magnesi um stearate
m ght benefit manufacturability but will definitely

interfere with dissolution. Magnesium stearate is
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a wonderful example but it is the only one because
most of your other lubricants don't |am nate. They
don't coat. You can put themin earlier in the
system You can blend themlonger. You can do al
sorts of things with them

In fact, you can substitute sodium | auryl
sulfate as a lubricant for nagnesium stearate 100
percent because it is a lubricant and a wetting
agent. So you are going to have lots of good
studi es with nmagnesi um stearate because it is a
probl em

DR HUSSAIN. 97 percent of the products
have magnesi um st ear at e.

I think we are going to ask why, | think
that is the key question, why. | think people are
confortable, in fact, nagnesium stearate probably
is the nost problematic of all the lubricants out
t here.

DR KIBBE: It's the ol dest.

DR. HUSSAIN: It works well for its
pur pose and people have learned howto use it in
spite of its challenges

DR. KIBBE: It is because it was used
first and no one wants to be different, and that's

what we | ear ned. | nean when | | earned
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65
manuf acturi ng years ago, | nmean we were told this
is the lubricant, magnesium stearate, so we said
okay, and then you find out it has got enough
probl ems to choke a--but you still use it.

DR. SHEK: Maybe you have to change the
way you pick your stearates

DR. DeLUCA: Under your proposal, on a
product basis, classifying as |low risk, then, a
product like furosem de where there is 12 or nore
generics out there on that, so that woul d then
i nclude the product, all of those fornmns.

DR CH U Exactly, and when we | ook at
the products, actually, one product, | think there
are nore than 10 generic manufacturers, so we | ook
at all the NDAs to formthat product, so together
we | ook at nore than 200 applications for those
products.

DR. MEYER Are conbination products in
that |ist sonmewhere?

DR. CHIU. No, conbination products is
not. W have specified only one single active
ingredient, but if it's isoners, they are included,
but if they are two different active ingredients,
they are not included.

DR KIBBE: Anybody el se?
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I don't see anybody anxious to talk. |Is
there any?

DR HUSSAIN. Well, | think that's what |
think which is inportant to consider is, in a
sense, the risk focus has been there, | think with
SUPAC and before SUPAC, and | think we have been
t hi nki ng about post-approval changes fromtwo
per spectives.

I think Janet Wodcock doesn't |ike
suppl enents, that is one aspect, but | think the
other aspect is, in a sense, you have to think
about changes and innovation, and change is not
al ways bad, but | think change brings risk, and how
do you manage that is the key.

We spend 30 to 40 percent of the resources
on just supplenents, review ng supplenents, and so
forth. So, | think the thought process of starting
in post-approval | think is clearly an inportant
aspect that allows us to be nore flexible, allows
us to progress the thought process, progress the
sci ence nore, and eventually, the practices we have
i n post-approval perneate back into the drug
devel opnent anyway.

But | think the key aspect is criticism

that we already have heard fromindustry about this
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67
proposal is no natter how conplex the situation
m ght be, there are ways to nitigate that risk,
ways to manage that risk, ways to control the
process, and the first proposal does not recognize
that, and we clearly understand that, but the
limtation is we don't have the information that
gives us confort to evaluate the nmitigation
strategies to our satisfaction.

So, fromthat perspective, | think the
proposal you heard from Vil ayat and Yuan- Yuan
essentially takes a step forward fromthat
perspective, at |east going back retrospectively
| ooking at the history, learning fromthe aspects
of what the failure nodes were and then naking a
judgrment what is high risk and | ow risk, that
proposal

That aspect | think what we have to be
cognizant is, that is the second and third tier is
built into this nodel, is the GW

Now, a lowrisk product can be nade hi gh
risk if not manufactured right, and so forth, so
that nodel sort of protects that. The second tier
is the clinical aspect and bioaspect, which this
group has not | ooked at, so that will be added on,

so the process will sort of continue.
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Al'so, if you really look at it in the
sense Yuan-Yuan had presented this earlier on, we
have an OTC, over-the-counter drugs, where the
restrictions are nuch | ess froma post-approva
change perspective, so you are | ooking at a
evol vi ng nodel .

Now, with the process understandi ng and
process focus, clearly, | think the products which
are excluded fromthis proposal, even sone nodified
rel ease, and so forth, it makes sense to sort of
bring that under that scenario, as well as new
dosage forns, new products comng into devel opnent
itself right now.

So, the two essentially can run in
parall el, but the key to success is integrated
systens thinking between CMC revi ew and i nspection
I think that is howit will have to evol ve, because
one of the objectives | think we will have, we are
working on quality systens for the CMC revi ew
process.

If you look at it froma systens
perspective, who are the custoners of the CMC
revi ew process, internal custonmers, one is the
clinicians, because the quality has to link to the

safety and efficacy.
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The second custoner, in ny mnd, is also
the inspection, because the CMC review process
essentially has to identify the risk associated
with a given process, and then the inspection
programto focus on the higher risk, so that is how
the integration will hopefully evolve in nmy mnd.

Then, | think on the new drug side, |
think we al so have other customers that they have
tolink to internally, the chem stry focus, so that
is how ! think things will start evolving, but
wi thout the right information, chances of making
progress are linmted.

One of the concerns | have with the first
proposal is sinply that | hope, we need to nake
sure it is not inhibiting innovation, and so forth,
because if you sinply start defining what is |ow
risk fromthis perspective, then, innovation and
new technol ogy can get affected, so we will sort of
moni tor that process very carefully.

DR. KIBBE: Thank you

DR DeLUCA: The tier 1 just applies to
the immediate rel ease solids. What | wanted to ask
was are you going to be including, let's say,
sterile solutions to |yophilized product.

DR CH U No, the tier 1's include
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i medi ate rel ease solids and oral topica
solutions, as well as sinple sterile salt solutions
|i ke salines and nothing el se.

DR DeLUCA: No drugs.

DR. CHIU. No lyophilized powder, only
those three categori es.

DR. DeLUCA: Because | can see where you
put your excipients up there and you had nagnesi um
stearate in 97 percent of the solid form Wth the
| yophilized product, mannitol is used in the
majority of the products as a bul king agent, and in
many of these cases, there is probably too nuch
mannitol placed in that, and it doesn't have any
effect on the therapeutic use of it, because it is
di ssol ved, reconstituted when it is going to be
used.

But fromthe standpoint of processing, it
can nake a cycle a lot longer. |If you can reduce
the anmount, you can reduce the cycle tine of that,
so | amjust wondering where this would fit into
this type of a plan.

DR CHIU. W did not include |yophilized
powder because the |yophilization process is a
little bit nore conplicated, and we thought as the

first step we would just include solutions rather
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than | yophilized powder.

DR. KIBBE: Ckay. W are a little ahead,
which will give us sone extra tine for sone nore
di scussion | ater

The next topic, of course, is
Nonencl ature, but before that, there is listed a
break. In light of the fact that the topic right
after it is Nonenclature, we will now not take a
break, but take a small interm ssion

I have five to 10:00, so by ny cl ock,
let's be back here at ten after 10:00 and per haps,
since | know the first speaker is sitting there, he
is ready, so we will go fromthere.

[ Break. ]

DR KIBBE: | believe we are |eading off
with Dr. Nasr.

Norencl at ur e
Proposal s for Resolving |Issues and Chal | enges

DR NASR: Good norni ng.

[Slide.]

The second topic for discussion this
nmorning, it nmay appear to sone as being a fairly
sinmple topic and maybe not too scientific, however,
it provides us with major chall enge.

What | amgoing to try to do this norning
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is the following: W are going to have three or
four parts to this presentation. W are going to
try to outline sone of the issues and chal | enges
that we have in assigning devel opi ng new dosage
forns, some of the challenges we have with sone of
the existing dosage forms, the rel evance, the

sci ence basis for such devel opnent and assi gnnents,
the inpact of pharmaceutical dosage form and the
whol e presentation is basically fromthe FDA
perspecti ve.

We may come back to you | ater on where we
invite other people who play a significant role in
t he devel opnent and regul atory issues with dosage
forns, such as the United States Pharnmacopei a and

others, at a |ater date.

This is a very much one topic that will be

illustrated by a couple of case studies. The first
one will be oral disintegrating tablets, and the
second is a brief and quick update on the topica
dosage forms that we discussed earlier.

Four presentations will be made. | will
gi ve you an overview and the scope of this
presentation, and then Dan Boring will talk about
the FDA perspective on nonencl ature, and the focus

today is just dosage for drug product nonencl ature.
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Dr. Hol conmbe, fromthe O fice of Genetic
Drugs, will lead the discussion on some of the
i ssues and chal | enges on oral disintegrating
tablets, and Dr. Lucinda Buhse will update you on
the di scussion that she started here in March of
this year and the efforts that she had nade and the
progress made since that tine.

She will try, in five mnutes or less, to
bring all this together and hopefully, wll have
enough time for discussion and to seek your advice
and counsel .

[Slide.]

Phar maceuti cal dosage form and
nonencl at ure pharmaceuti cal dosage form has a nmjor
i mpact on regul atory decisions, marketing, drug
devel opnment, and the public.

Nonencl at ure devel opnent, there are
several scientific and regul atory chal |l enges that
we deal with, and | amtrying to share with you
this nmorning some of the issues that we deal with
here at the Agency and to frame the discussion that
we are going to have at the end in order to receive
your input.

How do we do it right the first tine when

a new dosage formis proposed to the Agency, how do
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we get that right the first tinme? Wat do | nean
by that?

Is a new dosage formneeded or is it just
a mnor nodification in an existing dosage form
that can be handl ed sinply by | abeling? Howto
establish definitions and the criteria for new
dosage fornms? Do we need to have that many dosage
forns for tablets, oral disintegrating tablets,
rapi dly dissolving tablets, and on and on and on?

[Slide.]

These i ssues are bei ng addressed through
the coordination with different organizations and
st akehol ders. The definitions, how accurate that
definition reflect on these dosage formnms, how
descriptive and quantifiable the attributes need to
be? The need to refine and/or replace sone ol der
dosage forms, and another issue by itself that is
worthy of our discussion here is the pharnaceutica
equi val ency issue and approval of generics, and so
forth.

[Slide.]

I amtrying to frame four inportant
questions that | am placing before you this
nmorning. There is no need to answer these

questions at this time, but after the presentation,
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I will appreciate if you keep this in nmind, so we
can cone back to these questions and hopefully have
answers that will guide us at the Agency in noving
forward with the i ssue of pharmaceutical dosage
form

The first question is: Wat are the
factors that the Agency should consider in
det erm ni ng whether a new dosage formnane is
warr ant ed, and how such a dosage form shoul d be
defined? A very broad question

The second is: |Is it reasonable or usefu
to include a quantifiable attribute when defining a
dosage form or distinguishing between closely
rel ated dosage fornms where appropriate? Can such
an approach be viewed either as too arbitrary in
sone cases or too restrictive and rigid in other
cases?

[Slide.]

I's the proposed criterion that will be
outlined by Frank this nmorning of defining ora
disintegrating tablet based on in vitro
disintegration time of |ess than 60 seconds
reasonabl e or not?

Has the update that Cindy will provide and

share with you this norning on topical dosage form
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addressed sonme of the questions and the coment
that was raised by you in the March nmeeting this

year ?

So, these are the four questions that | am

asking you to consider and provide us with an input
that we can use to nove forward with that critica
i ssue.

Wth that, | amgoing to ask Dr. Dan
Boring to come to share with you the FDA
perspective on pharmaceutical dosage form

Dan.

FDA Perspective

DR. BORING Since | amfrom Texas, | am
going to have to say good norning y'all and hope
that you have had a good day so far

It is my job to acquaint you with sone of
the FDA perspectives that are different than a | ot
of the things that you, as scientists, have to dea
Wi th.

Moheb said that nonenclature is not
strictly a scientific venture, and that's true.
That is what nmakes it nore interesting to ne is
that not only is there science involved, there is
semantics, there is term nology, there is many

different aspects that have to be addressed.
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[Slide.]

The participants, the groups that are
i nvol ved i n devel opi ng nonencl ature, particularly
for dosage forms, are many. There are scientific
fol k who are involved in devel opnent of
nonmencl ature. These are innovators, the research
and devel opnment fol ks who conme up with new and
novel ways to deliver drug to patients.

They al so have the marketing fol ks who
clearly want to have some kind of a new dosage form
or a new nane for a dosage formthat could possibly
establish a niche for their product using a
proprietary technol ogy.

There are the legal folks involved in
this, the intellectual property fol ks, because the
dosage form nane that nay be selected for a
particul ar dosage formis going to have a string of
letters that they may want to use in their
proprietary name at sonme point, such as the orally
disintegrating tablet that Dr. Nasr referred to, of
course has appeared in nmany proprietary names as
ODT, and the marketing and intellectual property
folks are going to be interested in that even
t hough, of course, the names that we are tal king

about are public domain. These are
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non- proprietary.

The nost inmportant two groups, though, are
the health care providers and the patients. These
are the ones who ultimately select the particul ar
medi cation for the patient, and the patient has to
take it at the end of the day, and they have to be
conpliant.

[Slide.]

Well, the first challenge from our
perspective, froma regulatory perspective, is that
we are in a quandary as to what exactly the
established nane for a drug or a drug product is.
The Act itself states only "drug." Wen an
established nane is defined in the Act, it says a
drug, "The established name for a drug shall be..."
and it gives three different provisos for that, |
am not going through this.

But the primary question at the beginning,
is that applicable to a drug substance or a drug
product? Now, |awyers have argued this both ways,
but at CDER, we feel that it does apply indeed to
both the drug substance and the drug product, that,
in fact, there is an established nane for each of
t hese.

The reason CDER wants to have control of
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that, and to apply this, this way, is that these
nanes, of course, go in |labeling, and the FDA has
authority over all these statenents that go into
the labeling that finally reach the heal thcare
provi der and the patient.

In general, an established nane for a drug
product is the following format. You will have the
drug substance, rel ease characteristics, whether it
i s extended rel ease or del ayed rel ease, the route
of administration if it's other than oral, and the
dosage form O course, today's focus is on dosage
forms.

[Slide.]

Again, in the regs, we run into a quandary
because a drug product is defined in the Act, but
is defined as a finished dosage formsuch as a
tabl et, capsule or solution, and those are the
only three exanples that are provided in the
regul ati ons.

Well, clearly, science has noved on. This
Act was witten many years ago when many of the
terns that were applied to dosage formwere terns
of art. These were things that had devel oped from
the candy industry, fromthe cosnetics industry,

fromthe amunition industry, so these were terns
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that perhaps didn't have any rigorous, standardized
definition for them

The Act does define a drug product as a
dosage form but exactly what is a dosage fornf
The dosage formitself doesn't appear anywhere in
the Act, nor in the regulations as a definition

However, we have, through various
citizens' petitions and other |egal actions, being
taken both for and agai nst the Agency, canme up with
sone | anguage that | think is good in defining a
dosage form and a dosage form could be defined as
the physical formof a drug product at the point
that it is introduced into the body or where fina
preparation is required before introduction into
the body, the physical formof the drug product in
t he package that bears instructions for fina
preparati on.

So, breaking this down and sinplifying it,
it is either what goes into the patient or what is
in the bottle, and in sonme cases, it is both, and
it can be defined in each way. |n many instances,
it hasn't necessarily been sensible as to what we
have chosen to be the drug product.

We do have our good reasons, but it may

not be readily apparent to fol ks outside the
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Agency. It does bear repeating here, though, that
dosage forms thensel ves are non-proprietary

al though, as | said earlier, the intellectua
property lawers do have an interest in the
proprietary nature, the proprietary extension that
m ght arise out of a dosage form

[Slide.]

Vel |, who are the stakeholders in
devel opi ng new nonencl ature? There clearly are the
i nnovators, who have their research, devel opnent,
mar keting, and | egal folks, and the FDA, | have put
up here a bunch of TLAs--that is three-letter
acronyns for those of you who don't know.

These three-letter acronyns are very
popul ar within the Agency, but there is OND or the
Medi cal Review Division. These are the physicians
and the mcrobiol ogists, the toxicologists, and so
on, exclusive of the chem sts.

The chem sts are co-located, they have
their own organization called ONDC, but the ONDC
perspective is going to be nore of a technica
aspect, the OND is going to address clinical and
pati ent and heal t hcare provi der issues.

ODS is the Ofice of Drug Safety. They

are going to be | ooking at issues regarding
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medi cation error possibly. Conpendi al Operations
Staff is our liaison to the United States
Phar macopei a. USP, of course, is our public
st andard-setting organi zati on here recogni zed by
Congr ess.

The NSC is the Nomencl ature Standards
Commttee. It's a committee internally that is
i nvol ved with devel oping definitions in a
dictionary sense and is very involved in nmaking
sure that a definition can fit indexing, database
listing, and ot her kinds of concerns.

The United States Pharnacopeia itself, as
| said, is our public standards encycl opedia, and
they have a standing comittee that was established
in 1985, the expert comittee on nonenclature and
| abeling. | serve as one of the liaisons to that
committee.

Since the titles that are published in the
USP actual ly could be thought of as the superseding
est abli shed nane for products in that the
regul ations require the title of a nonograph to be
applied as the nane of a product for |ega
purposes. That is the thing that woul d appear in
court documents, and so on. It should be the name

that appears on the generic |abeling also.
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Heal t hcare providers and patients, while
al t hough they are the ones that we do all of this
for, we are actually surrogates for them They are
not direct participants in that they don't serve on
any of these committees or provide direct input.

We try to do this on their behalf as best as we
can.

[Slide.]

Sone of the issues, they divide into
different groups, different types of offices or
different types of drug applications, have
different problens with new nonencl ature.

On the new drug side, the difficulty is
that there is not a USP nonograph that has been
devel oped yet for a product. It may take up to 20
years or | onger before a USP nobnograph appears,
and, of course, the nmonograph has a title, and that
title is the official title of the product, and you
can rely upon that in labeling, but if there is no
monogr aph, then, what do you do.

Well, then, you have to first decide is a
new name necessary, is it really sonething that
requires establishing a new nane all together, a
new term nol ogy, or can an ol der existing dosage

formwith a | abeling statenent perhaps take care of
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this. That is the next bullet.

Is the conplete nane that is being
proposed, is it all together nonenclature, or could
it be segnented into a nonencl ature segnent and a
| abeling segnent. It is not always straightforward
or clear-cut as to how that m ght be done.

An example of this, there is chewable
tablets. Chewable tablets, you won't find in the
USP. The chewabl e aspect is a patient preference
and typically, that is found in the description
section of a USP nonograph. It is actually a
| abeling statement. Nonetheless, it is required to
be in conjunction with tablet and you can approach
new nomencl ature this way, partly as nomencl at ure,
partly as | abeling.

Generic drugs has a conpletely different
set of challenges. By the time a drug is avail able
for an ANDA, you hope that a USP nonograph has been
established, and if that is the case, then, it is
clear-cut, you use the title that appears for the
nmonogr aph.

If there isn't one, is the USP in the
process of devel opi ng one, has there been a
proposed title that has appeared in the

pharmacopei al forun? This is the alerting device
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85
that the USP uses to alert the public about pending
new changes.

Is the nane that is being devel oped, wll
it allow proper product selection for substitution?
This is one of the big issues for generics in that
you want to be able to, for pharnmacists, to select
an equi val ent product for the patient wthout a
m spi ck, a msselection that could perhaps result
in patient harm

One thing that we do want to pay attention
tois that we want to be certain that the new
definition will not allow the manufacturer of that
generic product to substitute a brand-new dosage
formfor sonething that is already in, say, the
Orange Book, the reference-listed drug, the RLD.

We don't want themto substitute, say, a tablet, a
regular tablet for an orally disintegrating tablet.
In this sense, we will be talking about that |ater
today. It is inportant that we develop criteria

that will clearly distinguish related dosage forns.

OrIC products, which, of course, the FDA
has purview over also, has their own set of
probl ems, which is related to its patient selection
issues. In this case, it's alargely, I won't say

uneducat ed, but undereducated popul ation that are
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trying to choose the correct product for

sel f-medi cati on, and term nol ogy for that
particular group has to be very good, it has to be
very clear-cut and precise for the patient to dose
t hensel ves.

[Slide.]

As far as assessnment factors that we use
internally, is that primarily we want to be certain
that the dosage formwill clearly identify the
product, that it will be a very accurate nane.

We want an accurate recognition w thout
any risk of medication errors being promnent in
the new name. The nane al so has to, of course,
meet dat abase indexing and listing needs.

The nane shoul d be consistent with
existing precedents, if there are any. | give an
exanpl e here of the system That systemis sort of
a generic termthat could be applied to nmany
t hi ngs.

It was devel oped initially for topica
pat ches, transdermal systens, but there are ocul ar
systens, there are dental systens, there are all
types of systenms, and the types of precedents that
woul d define a system have been established and

shoul d be applied to a new system consistent with
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t he past precedents.

The nane should not confer any particul ar
advantage or to an exclusive proprietary technol ogy
that the conpany may have. |t should be a nane
that is freely available to everyone

[Slide.]

W al so have to | ook at nomencl ature from
the Agency perspective as a very long-term venture.
It has to serve the needs not only of the i mediate
application approval, but down the road, 20 years
| ater, when the generic comes in, it has to serve
t hose purposes al so.

In that sense, is an older termstil
accurate, can it still be used w thout causing
difficulty? |s devel oping a new term appropri ate,
can objective standards be devel oped to define a
new dosage fornf

How shoul d the nane be devel oped and
coordi nated? W have all the different
participants and groups that | alluded to earlier -
the innovator, FDA and the USP, how should all of
these groups be coordinated to give a coherent nane
to a new dosage fornf

We al so have the I CH process and gl oba

har moni zation, which is a big driving factor in
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deci ding the types of names that are appropriate
for worldwi de use. Also, if there is a new
nonencl ature devel oped, how should it be

i mpl ement ed, how nuch tinme should we all ow

manuf acturers, what type of alerting mechani snms
ought we use?

[Slide.]

So, in terns of new dosage forns and drug
delivery systens, there are nunerous exanpl es,
have just chosen a few Oally disintegrating
tablets, we will be discussing as a case study
t oday.

Tabl ets for suspension is a fairly new
product. W have run into problens wth that,
trying to be used as a suspension, what exactly is
it equivalent to a reference-listed drug as a
suspension when it is a tablet? That is
probl emati c.

Li posonmes, microspheres, we have had drugs
come in as--1 amputting up here "Films?" in
question nmarks. This is a devel oping, evolving
term These are like these little Listerine
Pocket Paks that you can put on your tongue, but you
can al so put drugs in those.

| ont ophoretic topicals transdernmal systens
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that have el ectrical conduction systens where you
can tune the anount of drug that diffuses across
the nmenbrane, you know, very high tech, sci-fi
types of dosage forns, but these things are up and
com ng, they are challenging, and they all present
the chal l enges that | have outlined for you

Wth that, | wuld like to turn it over to
Dr. Frank Hol conbe to continue with the case study
on orally disintegrating tablets.

Dr. Hol conbe.

DR. HOLCOVBE: | have been tasked today
with giving you one of the case studies that we
find we have sone nonencl ature issues with. |
noticed that we are ahead of schedule. | won't
take it upon nyself to bring us back on tine. So,
with that, | will try to do a fairly
straightforward discussi on or approach through what
we have here.

[Slide.]

My title is just defining orally
disintegrating tablets. You mght think, well,
what is the big deal? Oally disintegrating
tablet, it says it disintegrates orally and after
much work and a | ot of concern and many, nmany hours

and weeks and nonths of participation of a |ot of
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the people that Dan tal ked about, the FDA cane up
with a definition that is nowin our Data Standards
Manual .

It says, "A solid dosage form containing
medi ci nal substances which disintegrates rapidly,
usually within a matter of seconds, when placed
upon the tongue."

That is pretty straightforward. You would
know t hat when you saw it anywhere if you had one
of themin your hand. But you don't always have
themin your hand, and that is one of the issues
that we have to address with this case study.

There is a USP Stimuli proposal that says,
"A solid oral dosage formthat disintegrates
rapidly in the nouth.” Now, that is not really a
dosage formdefinition, it is part of the USP
proposal for a nulti-tier approach to drug
products. So, this statenent is taken fromtheir
tier 1, which is a nmethod of admi nistration.
Actually, it is a cavity or body part to which the
product is adm ni stered.

So, we have an idea that an orally
disintegrating tablet ought to be something you put
in your nmouth and it dissolves, and that so far is

pretty straightforward. There are a |ot of
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di fferent nanes.

There was a very brief article in one of
t he pharnmaceutical technol ogy publications not too
| ong ago called "nouth-dissolving tablets.” They
are rapidly dissolving, rapidly disintegrating.
They are oral, they are a nouth, there all kinds of
different words that are used to tal k about this
ki nd of product.

Al though it is not stated anywhere in
these definitions, orally disintegrating tablets in
this context are considered to be inmedi ate rel ease
products, and we are not discussing extended
rel ease or del ayed rel ease or any products |ike
t hat .

[Slide.]

So, why would we want an orally
disintegrating tablet? There are some
characteristics and benefits that are valid and
definable. One is that you have ora
disintegration. That is a characteristic we are
after.

You have a rapid disintegrati on because
you don't want to keep it in your nouth very | ong.
Rapidly is what the definition says.

You don't need to chewit, you don't need
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to take a gulp of a liquid to swallowit, and it
provi des an inproved route of admnistration and
i ncreased conpliance for certain patient
popul ations. Fromthe patient and nedical side,
that probably is one of the major considerations.

The other are sone characteristics that
you woul d just expect fromthis type of product
once we have our definition that was on the first
sl i de.

There is another category that would fal
under the nane "convenience." W typically don't
try to include conveni ence when we do dosage form
definition or nonmenclature studies, but that is
probably one of the biggest points in the
mar ket pl ace for this type of product, and in the
extension of this kind of product into the

over -t he-counter and ot her narkets.

[Slide.]
Well, | have said we all know one when we
see it and so what is the issue. WIlIl, the issue

is when you start devel opi ng your nonencl ature,
when you start deternining what you are going to
call a dosage form you often have limted
experi ence.

It is the exanple that | thought of with
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1 this is if you were designing a road for a

2 300-ni | e-an-hour car, you certainly wouldn't design
3 it to look |ike downtown Rockville or anyplace |ike
4 that, you would have a racetrack, and you certainly
5 woul dn't put that race car in downtown Rockville,

6 because it either wouldn't be usable or the utility
7 woul d be lost, or you would have a | ot of wrecks.

8 So, the linmted experience you have when
9 you start doi ng dosage definitions is conpounded

10 because of the simlarity of all the initia

11 products. A new product comes in, the product is
12 made a certain way. It probably has a certain

13 fornul ati on.

14 If it is truly new, then, there may be

15 several other products that cone along in a

16 relatively short period of tinme, and these all | ook
17 sort of like that one, and this is in the new drug
18 wor |l d what | tal king about here.

19 Where you start running into concerns, and
20 that is the situation that we find ourselves in

21 today, is there is an expansion in product

22 variation, and it can proliferate rapidly due to

23 changes in technol ogi es, which are manufacturing

24  technol ogies, fornmulations which nmay or may not be

25 related to the technol ogy, additional drug
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products, for instance, a nunber of these products
are very small, 20, 30, 40 mlligramtotal weights,
and what if you wanted an aspirin or ibuprofen, or
anything that has fairly high tablet weights, and
you have put on your l|abel, "Put it in your nouth
and let it dissolve or disintegrate."”

You al so have a target market popul ation
| said earlier that there are certain popul ations
where this is not necessarily conveni ence, but an
i mproved route of adm nistration or a better dosage
formfor these groups, children, geriatric
popul ations, certain disease states where
swal l owi ng i s not easy, certain popul ations where
patient conpliance with the regimen is not easy.

[Slide.]

So, having said we pretty nmuch have a
problemw th what does "readily disintegrating”
mean, a matter of seconds, we conme to the format of
what we woul d consider a suitable definition

Based on the fact that we have these
products out there now, and based on the fact that
nmore and nore products are coming al ong, and based
on the fact that these products are becom ng nore
and nore variabl e across the range of the

mar ket pl ace, the definitions should address both
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the desired characteristics and control of the
extent of the product range.

That is kind of a fuzzy way of saying that
the definition ought to say sonething about what
the product has to do in alittle nore detail than
di ssolves rapidly. It nust address the nethod of
admi ni stration and provi de sone type of objective
criteria which, because we are tal king about orally
disintegrating product, that criteria probably wll
rel ate sonmehow to a disintegration tine.

[Slide.]

So, we said we need sone kind of objective
criteria. Well, that neans you have to eval uate
the disintegration, that means you have to do some
ki nd of testing.

W have a coupl e kinds avail able to us,
in-vivo tests which can be very subjective if you
are looking for a patient response, or objective if
you figure out sonme way to deci de when there is no
more pill in the person's mouth as a pill.

Then, you have in-vitro testing, which is
obj ective for the nost part. There is still sone
subjectivity, but there are a variety of methods,
not as nmany nethods as there are applications filed

because there are only four or five or six
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different technol ogies or fornmulation types that
are used, and they are fairly standard anong each
of those types, but there are different nethods of
di sintegration evaluation, and the results of these
tests can be net hod- dependent.

They aren't all nethod-dependent. Sone
met hods parallel others quite well, but even then
they are subject to differences in formulation,
differences in tablet size, and differences in the
technol ogy that was used to manufacture the tablet.

[Slide.]

So, we find ourselves trying to figure out
what kind of test we m ght want to approach. W
have a problemwi th rapidly dissolving and rapidly
di sintegrating nmethods. There are often consi dered
proprietary nethods.

We have got an FDA | aboratory met hod which
was devel oped by us in-house to give us an
i ndi vi dual product initial evaluation across the
range of the products that have been approved or up
for approval

Then, we have the old USP disintegration
test. The FDA | aboratory nethod is static in that
it is simlar to capsule disintegration. The USP

test, | have called it a "dynam c" test here. That
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only means that it is an oscillating container

[Slide.]

So, we have done sone testing and what we
have seen over the sanples that we have avail abl e
to us is that under the | aboratory nmethod, which is
the static nethod, which is put it in the liquid
and see how long it takes to no | onger be a
recogni zabl e tablet, we get a range over things
that are being called orally disintegrating tablets
from1l to 78 seconds--this is an internal testing,
this is not application-based data here--and a
dynami ¢ using the USP nethod of 1 to 69 seconds.
So, there is not a whole lot of difference there
over the entire universe.

Most of the products are, however, in the
1 to 30-second range, but there is no data to date
correlating in-vivo and in-vitro disintegration
times, so we have a bunch of nunbers, we have sone
tests that we can do, and the answer cones back is,
you know, is this test any good for us so far as

predicting what will happen when you put it in the

nout h.

[Slide.]

This is just a representation of sone, not
all, of the sanples we have | ooked at. If | get
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the colors wong, | ama little bit colorblind. |
woul d call those pink and sort of reddi sh brown.

The first bar for every sanple is the
static method done by our |aboratories. The darker
color is the USP nethod, which is the oscillating
chanmber. You can see that for the nbst part--and
here is where sone problens cone in again--the use
of the phrase "for the nmpst part."

Down bel ow 10 seconds, it probably doesn't
matter even though sonme of these are 30 percent, 40
percent different, down around 10 seconds | don't
t hi nk anybody would say that it natters that one
takes a little longer than the other one.

You nove up into the section of, say, 20
to 30 seconds, and they are still roughly the sane
except for No. 20 there, where the static nethod is
very different, and you go over to 29 where the
static method is also different.

You see that there are several products,
well, two out of this set, that are above 30
seconds, significantly above 30 seconds. There are
ot her sanples that we are retesting because the
results don't seemto make sense, so we may have to
| ook at formul ati on or nmanufacturing technology in

order to see whether there is any neaning in the
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data that we have generated for the sanpl es that
you don't see in this nunber set.

But at any rate, you see they are over a
range and you see that nost of themare within 30
seconds. | think that is about all you can draw
fromthis, but it is the data that we have so far

[Slide.]

So, where does this take us? It takes us
to a need for a definition that will let us
di stinguish orally disintegrating tablets from
other things. There are tablets, we have done
testing where a tablet in the marketplace right now
woul d meet the criteria of orally disintegrating
tablet if it were so labeled. It dissolves or
disintegrates in 4 or 5, 10, 15, 20 seconds
dependi ng on the product.

There are many, many products that if you
were to take the filmcoat off, would probably also
meet this criteria, however, they are not |abel ed
that way and they are not intended to be used that
way at the present.

So, what our proposal is at this point is
to revise that initial definition to include an
in-vitro disintegration nethod and acceptance

criteria. The nmethod would be a nodification or
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100
not a nodification of USP 701 disintegration, and
our proposed criteria would be bel ow 60 seconds.

Wiy are we doing this? WIlIl, 60 seconds
may be too long, 30 seconds nay be too short, but
you have to pick a nunber somewhere, and we need to
be able to distinguish products that are com ng
al ong, and our current definition just doesn't
allow us to do that.

For NDAs, there is an opportunity for
conpanies to conme in and say | want an orally
disintegrating tablet that is sonewhere al ong the
process, and the Agency can say no, you can't have
an orally disintegrating tabl et because this is
what we believe it to be.

For the generics, it is not always that
si npl e because current definition doesn't have any
criteria and it has been difficult for us to say to
a conpany, no, you can't have an orally
di sintegrating tablet when there is no gui dance out
on what an orally disintegrating tablet really has
to do.

That is the end of this. The questions
that | have are the questions that Mheb asked
previously - is it appropriate for us to consider

revi sing our understandi ng of dosage formto
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i nclude these objective criteria.

It has not been the case in the past, and
even in places where we have an idea, such as
ext ended rel ease products, the definitions only say
that a less frequent dosing reginen is applied by
the use of these products.

So, that is the question that we have
here: Is it appropriate to do this, and is the
approach that we are taking, the in-vitro test,
whi ch is not standardized to date, because the
acceptance criteria still has to be detern ned?

W have said, | have said |l ess than 60
seconds there. W are maybe happy with that, but
whet her that 60 seconds on an average or 60 seconds
on an absolute value, or 60 seconds under
paranetric tol erance interval, as was di scussed
yesterday for the MD's, those are still questions
that are up in the air.

DR KIBBE: Let me just ask one quick
question, and then we will go into the next
speaker, right, or are we going to try to break
here and deal with this?

DR. HOLCOVBE: \Whatever you would Iike.

DR HUSSAIN. | want to add a few things

to what Frank said just to give a broader context.
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DR KIBBE: Good. Let ne get ny quickie
quest i on.

We have tablets for vaginal insertion. Do
we have criteria that allows us to differentiate
between a tablet that is nade by conpression that
could be swal |l owed and one that is nade by
conpression that is for tablet insertion that
i ncl udes di ssol ution?

DR HOLCOVMBE: | don't believe so.
Certainly, it is not in the definition

DR. BORING | just wanted to say that the
USP considers that the difference between those is
that those are inserts. Even if it's a capsule or
a tablet, any what would be a standard solid oral,
if it's inserted vaginally, it is now called an
insert, it won't be a tablet or a capsules, and
inserts as far as objective definitions have not
been defined, but they are separated by that
difference, an insert versus what might be a tabl et
or capsul e.

DR HUSSAIN. To give you a context, |
think here the situation is only fromthe
perspective what to call it. Now, | do want to sort
of enphasize in the sense the focus on

di sintegration that we have tal ked about is only
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froma nomencl at ure perspective

We are not tal king about dissolution,
bi oequi val ence, and ot her safety considerations,
and so forth. That is sort of a separate
evaluation criteria, but on the clinical trials,
and so forth, so just to give you the context, it
is what to call something is the aspect.

Now, the original nane, the way we had
defined, we said few seconds, and when the issue
came up to ny level, because of a disagreenent,
| ooked at all the products we had al ready approved
or in the process of approving, the range of tines
that we al ready have.

Now, the concern | expressed was that
conveni ence, patient satisfaction, and things are
al so inportant, so if | substitute one product for
anot her product, 10 seconds versus 60 seconds, |
woul d feel a difference. Does it matter or not?

So, what Frank has proposed is a pragmatic
solution to a problemthat we need to have sone
limt, and since we don't have standardi zed net hods
for disintegration of the orally disintegrating
tablet, use a standard method that is in USP and 60
seconds is that criteria.

DR KIBBE: Marvin, and then | will
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continue ny conments.

DR. MEYER | have a couple of coments.
On several occasions, you said dissolves instead of
di si ntegrates.

DR. HOLCOVBE: That was an oversight.

DR. MEYER M preference woul d have been
to have it dissolved, orally dissolving tablet,
because you don't want a bunch of grit floating
around your nouth, you want the solution to float
around your nouth, and then apply sonme standard for
60 seconds dissol ution

| assune you use water for the nedia for
the disintegration test.

DR. HOLCOMVBE: Yes.

DR. MEYER |Is that always going to be the
case? |Is there an enzynme that should be added
sometine or should you do it in simulated saliva,
or what ?

DR HOLCOMBE: W have seen data for some
of these variations, and we haven't seen enough
data to be able to make a call on whether one is
better or whether one is even different.

The issue of dissolving versus
disintegrating was di scussed at |ength during the

initial evaluation of what the nane should be, and
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I can't speak specifically to that, but it was

di scussed, and disintegrating was chosen as a | ess
restrictive name and definition sinply because if a
tablet disintegrates to the extent that you would
want it to, then, it is going to get washed down
the throat whether it is dissolved or not.

DR. MEYER Unless you want it to be
absorbed fromthe oral cavity.

DR HOLCOVBE: Unless you want it absorbed
mucosal | y or sonething, but those are separate
cat egori es.

DR HUSSAIN: These are not intended for
buccal or sublingual admnistration. There are
separate nanes for those. These are intended to be
swal | owed and absorbed through the @ tract.

DR KIBBE: So, the whole purpose of them
is that they go into solution in the mouth and then
the solution is swall owed.

DR HUSSAIN. They disintegrate in the
mout h.

DR KIBBE: And the suspension is
swal | owed.

DR. HUSSAIN. Right. The nane is
disintegrating for several reasons. One aspect,

think, I amlooking at it froma very different

file:///C)/Temp/1022PHAR.TXT (105 of 281) [11/4/2003 1:35:25 PM]



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

perspective here. Many of the drugs taste bad, so
you don't want themto dissolve, so the

pl easant ness and the nouth feel, organol eptic
properties are such that you want themnot to

di ssolve that quickly also in sone cases.

DR HOLCOVBE: Just to expand a little bit
on Ajaz's point, the point of this product is that
you don't have to swallow a pill, and you don't
have to chew it up. Everything else will
appr oxi mat e what normal tablet requirenents woul d
be, that it actually dissolves perhaps in the nouth
or in the stomach, but it doesn't matter whether it
di ssolves in the nmouth because it is meant to be
absorbed gastrically.

DR SELASSIE: In your in-vitro test with
your disintegration tinmes, do you know if your
outliers at 20 and 29 have anything in common and

why there is such a great discrepancy between the

two?

DR. HOLCOVMBE: | don't have that data with
me. Twenty and 29, | believe 29 has to do with the
tablet size, | don't renmenber what sanple 20 is.

But because one is a static nethod and one is a
dynamic nmethod with a little bit of agitation, not

much agitation, but alittle bit of agitation,
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there will be sonme effect sinply fromthe physica
formand the conponents of the tablet, for
instance, if the fornmulation is such that it
requires perneation of the water into the tablet
face, then, the oscillating test should give you a
little faster, naybe nuch faster, but it nay have
to do with factors like that.

DR. SELASSIE: So, have you | ooked at the
formul ati ons and done a conparison?

DR. HOLCOVBE: Not for the purposes of
this nmeeting, no.

DR KIBBE: Let nme clarify a couple of
things, and I will give everybody a chance to get
back in, but | just am having so nuch fun with this
t opi c.

At the begi nning, we tal ked about
st akehol ders and, of course, healthcare providers
and patients are stakeholders, and they are clearly
i nvol ved in the generic nam ng.

DR. HOLCOVBE: Ri ght.

DR KIBBE: The Council is popul ated by
representatives of the American Medica
Associ ation, the American Pharmaci st Associ ation,
the USP, and so on, and | MN does the sane thing, so

that part of the nane of any drug is established
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wel | before.

VWhat we really have to deal with today is
dosage form desi gnations, not the nane of the drug,
so we got a little off the topic.

One coment about chewable tablets, it is
my inpression that chewable tablets are intended to
be chewed and not swall owed, that they don't
contain disintegrants, and if they are not chewed,
they are not going to be nearly as effective, so
they are not optional. 1In npobst cases, you don't
have t he options.

Now, if they are designed differently, you
can do it either way, but if you say on the |abel,

"chewabl e tablet,"” then, it has al ways been mny
i mpression that we recommend to our pharmacists to
tell their patients that they must chew it up in
order for it to get in quickly.

DR HOLCOMBE: Ri ght.

DR KIBBE: Then, the next thing brings us
to what Ajaz kind of alluded to, and that is the
di fference between buccal, sublingual, and ora
disintegrating. Do we have criteria for buccal and
subl i ngual dissolution rates that we established,

so that they can, if they claimthat their tabl et

is a buccal tablet, that they have to neet a
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di ssolution rate?

My point, what | think | amgetting to, is
why are we even including that as part of the
criteria for the nane.

DR. HOLCOVBE: We are not tal king about
di ssol ution.

DR KIBBE: | know we are not, but | am
tal ki ng about products that the Agency al ready has
nanes for, that they have criteria for, and that we
know, that we have established criteria for

Now, has the Agency consistently
established a dissolution level or a disintegration
| evel for every tablet? Cdearly, as soon as it
becones an insert, they don't, and nowthat it is
going to disintegrate in your nouth, it is, and if
it's a buccal or sublingual, do they have
di ssol ution?

DR HOLCOMVBE: There are dissolution
requirenents, | can't say for every tablet, but the
difference is, | think, in the intended use here.
The buccal tablet is not intended to be swall owed,
sonme of themdon't disintegrate, they just |each
stuff out.

That is not to say you can't swal |l ow one,

but that's not the instructions you are given. The
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instructions for the orally disintegrating tabl et
are put it in your nouth, let it dissolve, and then
gul p.

DR MEYER N troglycerine, while it is
put sublingually, it rapidly dissolves, | presune.

DR HOLCOMBE: Right.

DR MEYER And is there sone dissolution
tests that you apply to nitroglycerine tablets,
and, if so, why not apply the sane to the--

DR HUSSAIN: Just to clarify, we have a
di ssolution test cone out of this product, but that
is not for classification, calling it orally
disintegrating tablet, so | don't want the
committee to sort of get into the second part of
t he di scussi on where bi oequival ence, dissol ution,
all these tests are still there for these products
for nam ng purposes.

DR KIBBE: For the purpose of nam ng,
they are not there.

DR. HOLCOVBE: They are not there, and
that is one of the questions.

DR KIBBE: So, why are we doing that
her e?

DR HOLCOMBE: And that is one of the

questions about whether or not this is an
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appropriate route.

DR. HOLLENBECK: Enotions are al ways high
on this topic, aren't they?

First of all, the orally disintegrating
tabl et doesn't necessarily dissolve. They are
taste masked, they are sustained rel ease products,
they can have other delivery characteristics. The
one thing they are supposed to do is disintegrate
rapidly. That's why we are tal king about this.

So, it seenms to me that that is a
reasonabl e expectation, that an orally
disintegrating tablet disintegrates rapidly. It
seens to ne that 60 seconds is actually a
conservative number. | nean your data supports
that, those two products can refornul ate.

But as a consuner, if | put what | think
is arapidly disintegrating tablet in ny nouth and

I have to wait 60 seconds, that's quite a | ong

time. So, | think that is a generous nunber from
an industry perspective, | think.

DR NASR: | would Ilike to interject
sonet hing here quickly. | think the reason we are

here before you today is to outline the dil enma and
the probl em we have, because when we get a new

dosage form such as rapidly disintegrating, orally
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disintegrating tablet, very nmuch we are dealing
with one technology with very Iimted nunber of
appl i cations.

The Agency tries to do its best in
defining the dosage form based on such linited
know edge, and then after that we are faced with
nmore products, different technol ogies, different
fornmul ati ons even if you forget all the issues
related to generics, and we found oursel ves stuck
because our earlier definition was not a
quantifiable definition, we did not have enough
informati on there about disintegration tine.

The expectation that the patients had and
we expected fromthe applicants that their
disintegration tinme would be a matter of seconds,
| ess than five seconds.

Now, we are dealing with a situation where
we have approved applications, and application
under our consideration where disintegration tine
isina mtter of mnutes, so we have to nake a
determ nati on and we have to keep in mind the
patient's expectation and the conpliance issues in
m nd, and the clinical relevancy of what we are
trying to achieve.

So, that is why we are stuck, and if you
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|l ook at my first slide in my presentation this
morning, | said howcan we get it right the first
tine, and that is hard to do.

DR DeLUCA: Well, along those lines, | am
| ooking at the definition here. | have heard a
matter of a few seconds, 10 seconds, and | have
seen data with 60 seconds, and this says within a
matter of seconds. Well, that is kind of
meani ngl ess in a sense.

I think you really have to be specific.

Si xty seconds, to me, sounds like a long tine for
rapidly disintegrating, but |I think key in the
definition here is that there is a tine that has to
be in here.

DR. NASR. | agree. The question | have
still is howto set the tinme early on, because the
first few applications we had were utilizing only
one technol ogy and disintegration tine was a matter
of seconds, was less than five seconds, if | am not
m staken here, it was |less than five seconds.

We shoul d have been, at that time, nore
careful in defining orally disintegrating tablet
and setting sone tine limt. W did not do our job
at that tinme. We did not expect what the product

devel opment woul d take place in the market dermand
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and sone of the business considerations that will
i npact the kind and the number of applications we
have, so we did not do that early on, and where we
find ourselves today, as you all see, we are stuck

But you are correct, Pat, you are correct,
60 seconds in nmy mndis too long, but we are
trying to come up with a pragnatic approach that
address the situati on where we are now and the
reality of the nmarketpl ace.

DR HOLCOMBE: This also is intended as an
approach for the specific kind of product, to
provi de gui dance to the industry about what they
will be allowed to claimwhen they file
applications for substitutable products or NDAs,
for that natter.

DR NASR If we don't do 60 seconds now,
what we may end up having in the very near future
are tablets that disintegrate within 60 m nutes,
and they may still be called orally disintegrating
tabl et, even though the earlier definition was
seconds--is it 5 seconds, 300 seconds? It was not
a quantifiable attribute at that point.

DR. SHEK: My question is why does it make
any difference? If | design a tablet for ease of

solubility, and | coat it with a polyner and easy
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1 to swallow, | ama patient, | amgoing to take the

2 tablet and | amgoing to swallowit, and if it

3 disintegrates fast in ny nouth, it is easy for ne

4 to swal | ow.

5 Now, if there is a claimhere, and

do

n't

6 know what the regulatory inplication here, because

7 if you have a dissolution, and you have a
8 bi oequi val ence, | have just a convenience.
9 Now, if that becones a claimissue,

you

10 know, on the | abel, the regul atory aspect, which |

11 am not an expert in, but with regard to

12 functionality, | ama patient, if | take the

13 tablet, put it in nmy nouth, and if | don't have to

14 take a glass of water, many peopl e have swal | owed

15 tabl ets wi thout even any water.

16 Now, what woul d happen if | devel op a
17 tablet, I don't call it rapid disintegrating, but
18 it disintegrates fast in ny nouth, where do I fit
19 into? | don't know whether we are expendi ng our
20 energy on the wong stuff, or | really don't

21 understand the issue. If it's regulatory, then,
22 becones a different aspect.

23 DR. NASR That is an excellent point.

24 earlier questions to the commttee were do we

25 really need that nany different dosage forns.
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you recall, sonme of the questions that | tried to
frame the discussion we have this norning is that
sanme issue, do we really need that nany oral dosage
forns.

DR. BORING | would like to speak to that
alittle bit. The problemhere is in patient
conpliance in that you have two different dosage
forns, one that is an orally disintegrating tablet,
and then a regul ar tabl eted technol ogy, and they
are not necessarily substitutable for each other.

A patient may become accustonmed to using
the orally disintegrating tablet, the waterless
tablet. Suddenly, the pharmaci st substitutes a
regul ar tabl et because there is not a clear-cut
definition. The patient goes to their bottle and
tries to take what they believe is a waterl ess
tablet, and they can't swallowit. There is a
conpliance failure there.

Al so, there are some of these tablets,
these orally disintegrating tablets that are coated
and are del ayed rel ease, so the patient nmay put one
intheir mouth, it may take a little longer for it
to disintegrate, and they decide to chewit.

Well, that's a problembecause if this is

enterically coated pellets that are contained in
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there, and the patient chews it just because they
are tired of it being in there so long, they have
destroyed the coating that is responsible for the
drug efficacy.

So, the two different types of dosage
forns are not i mediately transferable.

DR VENITZ: If | use semantics, the term
that we are discussing is orally disintegrating
tablets. That doesn't tell ne anything about the
rate of disintegration. So, | think we are
di scussing here a criteria that, in nmy mnd at
least, is not inplied in the termthat you are
using right now.

So, when you introduced this initially,
you said there is an expectation that it is rapidly
disintegrating. Well, not in ny nind, because it
just says it disintegrates in the nouth. So, you
j ust gave the exanpl es where they have a del ayed
built-in release, that is, an orally disintegrating
dosage form

To use a criteria that limts the
disintegration rate, to me, is not what the term
describes that you are trying to use to | abel them

DR BORING | would like to speak to that

because when these were first being devel oped ei ght
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sone-odd years ago, the clinical folks primarily
had a problemwi th using a termthat could have
been inplied here is rapidly disintegrating, and
then "rapidly" could have been designed as a tine
el ement .

But our clinical folks felt that that gave
an inplication that you got rapid therapy with this
ki nd of product and al so our DDMAC peopl e, who | ook
at drug marketing in advertising, felt that it gave
an unwarranted advantage to conpani es that wanted
to call their dosage formrapidly disintegrating,
"rapi dly" being associated by the patients with
rapid therapy, and these don't provide rapid
t her apy.

So, it was felt to be msleading and
"rapidly" was not included as a term That woul d
have addressed your concerns, but we had ot her
clinical and advertising issues that precluded
using that term Unless you can think of sonething
more apt, “"rapidly" just wasn't acceptable.

DR VENI TZ: But right now you are stuck
with the term The termsays orally
disintegrating, which in ny mnd does not inply any
time limts, any rate specification. So, you are

now trying to go back after the fact and add that
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to atermthat really in nmy mnd doesn't have that
inmplication, and | guess |I don't |ike that.

You chose the termoriginally for whatever
reasons, to describe the nechani smof rel ease, not
the rate of release, and you are stuck with it.

DR KIBBE: The term describes the route
of admi nistration.

DR. HOLCOVBE: Ri ght.

DR KIBBE: Just as ny vaginal insert
describes the route of administration, just like a
buccal and sublingual tablet describes a route of
adm nistration, just like a hypoderm c tablet
describes the use of that tablet.

Is it really necessary for that definition
to include a time constraint? | don't think it's
productive. | think you put time constraints on
the products when they cone for approval

DR DeLUCA: | disagree. | think it is
inplied in oral disintegrating. Wy do you have an
oral disintegrating tablet in the first place? It
does disintegrate rapidly. | nean otherw se, you
don't need it.

So, the point is, is that if you have an
orally disintegrating tablet, you want it to

disintegrate rapidly. You have conpressed tablets,
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oral tablets. You still have a dissolution
requirenent. So, you have a tine. They don't put
it intoit, but | mean there is a requirenent for
di ssol ution.

DR. VENI TZ: \What you are tal king about is
to have the dissolution specifications as part of
the quality control release, the kind of stuff we
tal ked about yesterday. Today, we are trying to
figure out whether FDA should use a definition that
has attached to it a qualification based on rel ease
rates.

That is very different to ne than | am
pretty sure there are specifications relating to
those products where you | ook at dissolution and
other quality attributes. That is not what we are
tal ki ng about, though.

DR. DeLUCA: Well, | think what
di stinguishes the oral disintegrating tablet from
the oral tablet is the tinme.

DR. KIBBE: No, it is where it
di si nt egrat es.

DR HUSSAIN: Just to sort of clarify, |
think the official definition that we had that
described orally disintegrating tablet did put the

time in, in a mtter of a few seconds, if | am not
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1 m staken. That is the term nol ogy, a few seconds
2 is what was in there.
3 But to give you sort of a sense, here is a
4 namng issue, but then there will be an entire
5 revi ew process which will ook at the safety
6 i ssues, will | ook at the bioequival ence i ssues and
7 whole quality issues are addressed within the

8 framework, so we are not discussing that part, but

9 sonet hing that you put in your nouth, and if | take

10 two different currently existing products, which we

11 do, chewable tablets and disintegrating tablets
12 orally disintegrating tablets, there is a

13 distinction between the two.

14 I f sonething does not disintegrate

15 rapidly, you have to chewit, | nmean that is the

16 natural response that sort of comes up. So, that

17 is the reason we felt there needs to be a
18 di stinction between chewable tablets and orally
19 disintegrating tablets, and there has to be sone

20 mechani sns to characterize that.

21 So, in nany ways, you are goi ng back and

22 sort of putting in nunmber of what we defined as
23 few seconds, and a few seconds in this case, in
24 retrospective manner, appears to be 60 seconds,

25 which | amnot very happy with that 60-second
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nunber, but we probably have to think about a |ine
to be drawn somewhere.

DR HOLLENBECK: | agree with the last two
coments. | think there is an inplied tine here.
Normal |y, when we take a tablet orally, we swallow
fast, and the inplication here is that you don't do
t hat .

This is an orally admi ni stered product
where you want it to disintegrate in your nouth
before you swallow, so | think it is inplied that
that ought to happen quickly.

DR KIBBE: But does the definition of the
itemhave to include a specific time frame? MW
argunent is that the definition of the itemis, in
three words, it is a tablet that disintegrates
orally.

Now, why do we have to go through so nuch
angst to put atine franme on it when we know t hat
when it gets--each product cones before the Agency.
The Agency will look at it and say, well, what is
your disintegration time here, what is your patient
conpliance issues, because that is an issue with
the tablet, and that is part of the criteria. You
do the sane thing with every other tablet.

Wien we say it's a conpressed tablet, that
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definition never contains a tine frame or route of
adm nistration, that's what it is. So, you m ght
be going too far trying to over-define a term

DR SHEK: If it's for patient conpliance,
which | have, which | think is legitimte, so
peopl e are not getting confused, then, | think it's
the wong test. | don't think that is really the
test that mimcs what i s happeni ng when you put a
tablet in your nouth.

If our concern is that a patient is used
for one product, and then is being switched to
anot her product, and it behaves a bit differently,
and then going to have a conpliance with regard to
medi cation taking aspect, then, | think this is the
wrong test.

If you | ook at the products, | believe
rapidly disintegrating is those which are going
maybe 10 seconds, you can see those products, and
others, | think are different. |If that is the
pur pose, because bioavailability we assume they
will be all the sane.

DR KIBBE: Gary.

DR HOLLENBECK: The 900 ml of fluid in a
gl ass beaker with a paddle is the wong technol ogy,

too, | think for dissolution, you have to have sone
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kind of test, and this is a well-defined sinple
test. | think that is what we are | ooking for
here. | don't think in-vivo/in-vitro correlation
i s necessary here.

There is sone line in the sand, as Aj az
said, that will help discrimnate this dosage form
from ot hers

DR. KIBBE: Anybody el se?

DR BORING | would like to ask one nore
question. In the gestalt of nonenclature that I
described earlier, where there is nomencl ature and
| abeling that can be the entire nonmencl ature issue,
do you feel there is a need here or there is a
possibility of including a time el ement as a part
of the description, perhaps going to a nonograph

If you have the orally disintegrating
tabl et perhaps as a title, and then in the
description section, state if it is to be |abeled
as an orally disintegrating tablet, it be
disintegrate in less than 60 seconds.

The problemhere for us in the long term
when these products go into the generic phase, we
may or may not have a product that actually is
conparable to the innovator unless we put sone type

of objective criteria.
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Now, we can handl e that through a |abeling
element. |s that adequate? | am hearing you say
it shouldn't be anywhere, but maybe a | abeling
possibility.

DR. KIBBE: When | | ook at definition, |
| ook for the sinplest and easiest, and then the
criteria that surrounds that itembuilds from
t here.

We all know what a lubricant is, because
it lubricates, but we don't put criteria for
coefficient of friction in the definition. W
don't say it reduces the coefficient of friction
between the tabl et punch and the dye by 70 percent
or else it can't be called a lubricant.

So, we put the definition as the intended
pur pose, and the intended purpose of this product
is to disintegrate in the mouth and have the
contents then swallowed, and the criteria you then
put on it in terns of approval is built fromthe
i nt ended purpose. \Whether that should be in the
definition or not, | amnot so sure.

DR DeLUCA: Art, we are not telling you
that you would put the energy, you know, the heat
of activation or the heat of dissolutioninit.

This is orally disintegrating, it's the purpose of
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it, and the purpose of it is to do it rapidly.

Wuld it |ose sonething if it was called
rapidly disintegrating tablet rather than orally
disintegrating tablet?

DR. KIBBE: They had a problemwi th that
because they thought it m ght have been a claim
that they could use inappropriately, and
understand that, the use of nmarketing semanti cs.

I amjust trying to think in terns of how
sinple could we nane it, and then there woul dn't be
argunents over, well, 60 is not enough, 60 is too
long, 60 is too short, 30 should be all right, 10
is no good.

VWhat is the intended use? 1t's supposed
to disintegrate in your nouth and swallow, and the
patients are supposed to think that is the way to
do it, and they are supposed to use it correctly.
Then, we can have all sorts of discussions and | ong
theses on the variability, but the tablet is stil
called an oral disintegrating tablet.

DR DeLUCA: Who is going to use this, the
patient? Wy don't we ask the patients? Has
anyone asked the patients how fast they would want
it to disintegrate?

DR NASR | did. | think the aspect is
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in the sense, the challenge would be facing | think
it is going to increase tremendously in the future
unl ess we have a rethinking of how we nane this.

This is sinply the tip of the iceberg of
the chall enges we face in the future. Now, the
situation here is the nanme has been established
sonme years ago and we have a definition which
didn't help us to address what we have.

We have al ready approved products, many of
those in that range, so | think it's a pragmatic
| ook at the problemat least in this particular way
and saying all right, we are expressing a concern
that oral disintegration neans it needs to be ora
disintegration, and really |I have even gone to the
| ength of looking at involuntary nmastication
reflects that conmes in put sonmething in your nouth,
and so forth, because you have to | ook at the
entire patient population, the pediatrics, and so
forth, and you don't want to | eave a big object in
the mouth for a long time froma safety concern.

So, those are all sort of a whole host of
consi derations. So, the nmessage here is if you
have orally disintegration, the intended purpose is
oral disintegration, you are not going to keep

sonething in your nouth for a |ong period of tine.
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Now, 60 seconds, in ny mind, is too |ong
already. That is a pragmatic drawing a |line at
| east in the sand now, and then working towards
sonet hing nore neani ngful ly drawn, so unless we
draw the line now, things get out of hand a bit
nmore than you would |ike to have.

DR. HOLCOVBE: Thank you, all, and | turn
the podi um over now for the next discussion.

DR KIBBE: W are pretty good on tine. |
have one short coment on oral solid dosage forns,
just an old ax that | grind on a regular basis at
my school .

That is that we no | onger manufacture or
market pills. There are no pills on the nmarket.
There is a specific manufacturing process for
making pills, there are none on the market, so we
shouldn't be dealing with pills, so when people
start talking about pills, it kind of grates on ne.

DR. BUHSE: Mbst of you were here | ast
March when | introduced the topic of topical dosage
formnonenclature, and | want to give you a little

updat e on what we have done since then.

[Slide.]
You can't really read this very well, but
you saw this in March. | just wanted to give you a
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little rem nder of what we presented. W presented
you a decision tree that you would potentially go
through to decide what to name your topical dosage
drug, and then gave you a series of definitions.

The decision tree and definitions included
gel, paste, ointnment, lotion, and creamonly.

Cream ended up at the bottom of the decision tree,
and the others cane off based on different

physi cal, chem cal properties that we had either
measured or determ ned based on conposition

[Slide.]

Your input at that tinme is summari zed here
on this slide. You felt at that tinme that we had
included a little too much information in the
definition about the appearance and feel of the
dosage forns and that that was not necessary and
that we could make those definitions sinmpler, the
exanpl es were greasy and non-greasy, you felt could
be renoved fromthe definition.

You felt the definitions could be based
nmore on the vehicle, the actual conposition of the
vehicle. The whole termof |otion being overused,

I think there was sone discussion fromthe USP, as
wel |, about elimnating the termlotion and whet her

to or not, and the fact that there is so nany
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different drugs that have been called | otions.

Then, to sone extent, the way our tree
pl ayed out, cream ended up nore as a default
definition and | ess as having its own definition,
so you felt we could tighten that up a little.

At the time, we separated |iquids and
sem sol i ds based on viscosity, which as you guys
know i s a one-point determ nation. You wanted us
to maybe take a nore detailed | ook at the rheol ogy
of sonme of these drugs and naybe see if we can
change the way we determne the sem solid/liquid
I'ine.

We also, at the tine, cane to you with a
| ot of questions about gels because we had a hard
time distinguishing, in sone cases, gels from
creans. Celling agents thenselves are often used
al so as enul sifiers and suspendi ng agents, et
cetera, so just having a definition based on the
presence of a gelling agent was not distinguishing
gel s from ot her dosage formns.

[Slide.]

What have we done since then? Obviously,
we took your input and evaluated it within our
team W consulted with one of your coll eagues

here, Dr. Arthur Ki bbe, who cane here to the FDA in
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131
the sunmer and taught us a little about rheol ogy
and dosage formdefinitions.

We did do sone nore rheol ogi ca
eval uations of liquids and semisolids, and | will
show you sone of that data in a mnute

We also took a look at gels. One of the
things that had been nentioned in March about gels
is should gels be clear or should gels not be
clear. | think a lot of people expect gels to be
cl ear when they take them out of a tube.

We took a look at a lot of gels in the
mar ket pl ace, prescription and non-prescription, and
what we found was half of them were transparent,
clear, half of themwere not, so it really was a
50- 50 t hi ng.

Ve tal ked a | ot about whether we should
make clarity a criteria for gels. In the end, we
deci ded not to based on what we saw in the
mar ket pl ace. | just wanted to clarify that now for
you guys.

[Slide.]

Just to show you a little of what we did
on the rheol ogical evaluations. W did sone shear
rate versus shear stress on a |lot of the products

that we felt were kind of on the liquid/senisolid
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1 bor der.

2 When you take a | ook at the dosage forns

3 that we had in the | ab, we had about 15 or so of

4 themthat were sonetines called | otions, sonetines

5 called creans, that we felt we wanted to be

able to

6 di stinguish one is a liquid and one is a sem solid.

7 We took a | ook at the rheol ogica

val ues

8 and what we were hoping to see is that a liquid

9 woul d need little or no shear stress to star

10 flowing. | mean a liquid should conformto a

11 container, it should flow, and you shouldn't have

12 to push it al ong.

13 A senmisolid would be you need to give it a
14 little bit of oonph to get it noving. An exanple

t

15 here is a product, the dark blue one over on the

16 side is a product that we woul d have consi dered a

17 liquid. It conformed very readily to its

18 container, it flowed, and you can see that it took
19 very little shear stress for it to start to flow
20 The pink one, further over closer to ne,
21 is definitely one of the semi solids, and you can

22 see it took alnpst 600 D/cnR of shear stress to get

23 it going on viscosity.
24 Sone exanpl es of sone of the other

25 products we | ooked at are shown over here.
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see that those products that did conformto
contai ners, those products that did fl ow showed
fairly lowyield values - 200 D/cn2 or |ess, and
that sonme of the ones that did not conformto
contai ner had the higher mninmmyield val ues.

[Slide.]

So, the further work that we ended up
doing is we ended up redoing our decision tree and
redoing the definitions, and those have hopeful ly
been handed out to you. They were not in your
ori gi nal package

There are some changes obviously. You can
see this tree | ooks very different than the one
showed you at the beginning. | just wanted to
poi nt out sone of the major changes we nmade since
the last tine we tal ked.

One of the first things we do is we split
off liquids fromsem solids, and we have three
I'iquid dosage forns for topical solutions, |otions,
and suspensi ons, and we have included definitions
for all three of these now in your packet. W did
not have the definitions of solution and suspension
previ ously when we met in March.

Then, down fromthose |iquids, we now go

into the semisolid, and we have required a gel to
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be a semisolid, that is a difference from March
and we have once again the paste and oi ntments
definitions are fairly much like they were in
March. W have also required a creamto be an
emulsion. It is at the bottom but it is not
really a default definition anynore, it has to be
an enul sion to be a cream

Back up at the liquids, we have lotion as
an enul sion--1 know this will be fairly
controversial--but we wanted to restrict the lotion
to a certain dosage form so essentially, if you
have an enul sion topical dosage form if it's a
liquid, it's alotion, and if it's a sem solid,
it's a cream So, you can certainly |ook through
the packet and see sone of the changes that we have
made.

I amonly given five mnutes here, so
didn't want to go into too nuch detail. So, that
is alittle update on what we have done and | think
we are back to the questions that Mheb wants
answered by the committee.

Commi ttee Di scussion

DR. NASR: | think many of these questions

you have addressed already, but it will be of great

help to ne if we can go back to these four

file:///C)/Temp/1022PHAR.TXT (134 of 281) [11/4/2003 1:35:25 PM]

134



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

questions. | amgoing to ask the committee to
provi de answers and suggesti ons.

The first question we have is, as you
heard from Dan and others this norning, there are
several factors we consider in determ ning new
dosage forns.

Are you in agreement with the factors we
considered or would you like to suggest additiona
factors for our consideration and ideas about
defi ni ng new dosage forms?

DR. KIBBE: Anybody? Are we going to use,
I think it was Johnson, an English phil osopher, who
said that if there isn't a need for a new | aw,
there is absolutely, positively a need not to have
a new | aw? So, unless there is absolutely,
positively, a need for a new nane for a dosage
form there is absolutely, positively not a need
for a newone. Don't nmake themup just for the fun
of it.

DR. NASR. The second question, and
think nost of you touched on that issue already,
and that is, including sone quantifiable attributes
in the definition of dosage form a case study
presented to you this norning was orally

disintegrating tablets, and | tried to outline the
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chal l enge we had when we got these new
applications, and the determ nati on was nade, a
definition was created based on one single
t echnol ogy.

Ri ght after that, we had other
technol ogi es and di fferent products, and the

question before us, before you this nmorning is, is

it useful to have quantifiable attributes, and that

is very nmuch related also to oral disintegrating

tabl et s.

DR KIBBE: Pat, include the attribute or
not ?

DR DeLUCA: | amsorry.

DR. KIBBE: Gary will know.

DR HOLLENBECK: | think it is case by
case. | think we talked about a case this norning

where at least in nmy mnd there was a conpel ling
reason to have that attribute defined, but we
certainly heard froma lot of folks around the
tabl e tal king about situations where that isn't
necessary.

DR NASR In addition to ora
disintegrating tablets, even the discussion that
the committee had in March, and Ci ndy updated you

on this nmorning, was topical dosage forns.
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Sone of that, quantifiable attributes that
were included in sone of the definition discussion,
things such as viscosity, this is useful paraneter
use, and Arthur has worked with C ndy extensively
on these issues in the | ast few nonths.

DR DeLUCA: To answer your question, yes,
I think if the dosage formis nmeant to have to
define an attribute, then, |I think that ought to be
defined. So, in other words, | was still listening
to your phil osopher there--

DR. KIBBE: Samuel Johnson

DR DeLUCA: --trying to apply it to the
topicals, but I think you were goi ng back again,
you went back to the oral disintegrating tablet. |
think there | feel very strongly yes, the attribute
shoul d be incl uded.

I think in sone of these also, the
vi scosity aspect of these, | think we discussed
this before. It |ooks |ike what has been done here
is the result of some of our input, and probably
your | ectures over the summer.

DR. KIBBE: W have had sone inpact.

DR. MEYER Two comments. | have cone
around to think that it is necessary to have sone

quantifiable attribute when, if you think about the
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consequences of not having one, you w shed you had
had it.

I think the generic exanple is perfect
because 10 years from now, you don't want an orally
disintegrating tablet that takes an hour to
di ssol ve because the HM>s will say we don't care
about convenience, it still nmeets the definition
that FDA has, so | think you have to have
sonet hi ng.

Now, | synmpathize with the Agency of
getting it right the first time. |If your first
time dissolved in five seconds, do you necessarily
want everything thereafter to dissolve, nust
di ssolve in five seconds or | ess? Probably not.
Maybe a patient survey is the best way to find
t hat .

I nmean | tried to stick a wad of gum on mny
tongue for a mnute and | found nyself crushing it
agai nst the roof of ny mouth and dropping it off ny
tongue, and it is very difficult to do a mnute, so
maybe just a very practical sanple of patients and
revi ewers and up-de-ups like Ajaz, and find out
what is realistic. | mean this is not rocket
science, this is not bioequivalence, this is just

how | ong does the average person want to keep it on
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their tongue.

DR. KIBBE: There is an anal ogy to sone of
our sem solids and what have you. W have over the
years all agreed that a sem solid doesn't pour in
liquid pours, and we were pretty well happy with
that general observation.

So, the question is should the attribute
have a definabl e quantifiable nunmber that can be
measured and then argued, and then standard
deviations built around it, or it should be an
observabl e experi ence.

That is where | think | mght differ with,
you know, put 60 seconds in, |I like fast, and |let
the Agency be able to change that as new
i nformati on cones along and still the definition
doesn't change

The question of whether we shoul d include
in our definitions of lotions and creans, since we
are going to agree that they are all now going to
be called emul sions, emulsion fornul ati ons can be
either lotions or creans based on whether or not
they flow wi thout force

Vel l, what are we going to do, are we
going to say that is the attribute or are we going

to say, okay, any enul sion whose yield value is
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| ess than 200 D/cn2 can be called a lotion, and if
it nore than that, it can be called a cream Do
you want to do that, or do you want to put that in
further down and keep it out of the definition
specific, and put it further dowmn? | don't know
which way to go on that.

I think lotion is going to be problemtic
because of the public's conception that |otions are
bot h suspensi ons and enul sions that are |liquid and
are used topically, because they are so used to
calanmine lotion or things like that, which are
hi gh-content solids, so that is going to be a |ot
of fun.

DR. HUSSAIN: Just in ternms of a thought
that | want to share with you is if you got a
chance to | ook at Janet Wodcock's presentation
whi ch was in your briefing background, | think if
you really look at that presentation, what she is
tal ki ng about is when you think about quality by
design, the intended use of a product and the drug
essentially is considered as you are designing a
dosage form so a lot of these things that we are
retrospectively going back and thinking about it
forces us to think prospectively what is the

i ntended use and then approach it fromthat
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perspecti ve.

So, ny goal here is, as | was nentioning
to Moheb is we don't want to repeat the scenario
again. It sonehow sort of captured that and
| earned from sone of these things and nove on

The challenge is obviously, in order to
think in terms of quality by design with
traditional dosage forms, we don't think about them
as designing that. Tablets have been tablets,
| oti ons have been lotions, and so forth.

But the attenpt here is to at least bring
in discussion the need for sone thinking that is
necessary here and bringing sone rationality into
some of the ol der dosage forms, as well

DR DeLUCA: | think, after listening to
you, Art, | think that with regards to the
sem solids, it mght be difficult to put a
quantifiable attribute other than fl ow.

DR KIBBE: Ch, yes, there is a whole
bunch of things - do you pre-mx it before you
measur e?

DR DeLUCA: It's alittle different than
the oral disintegrating tablet.

DR HUSSAIN. | just want to caution you

Dan Boring did nmention this. There are aspects of
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a nane and then labeling issues, and so forth. In
many cases, this is sinply a nane and over practice
and over tine, the nanme gets associated with sone
attributes, and that beconmes part of the |abeling,
so | think there is sone flexibility on | abeling
versus the nomencl ature itself.

DR KIBBE: Gary.

DR. HOLLENBECK: | was going to ask
questions about how you determ ne yield val ue, but
that would be too geeky, | think, for this forum

It does strike ne that the line that you
drew here is right between 195 and 200, and those
are nunbers of different products you tested.
Maybe there isn't a need to have an exact |ine
here. Maybe you could have a little overlap and
al | ow sonme fol ks who would prefer to call it a
lotion, a lotion, instead of a cream

Maybe it doesn't have to be a discrete
line in the sand given the fact that it's kind of
an arbitrary point to begin with and there are al
of these nonlinear and ti nme-dependent and
shear - dependent factors involved in the
nmeasur ement .

DR KIBBE: Even sonme products on the

market that are called lotions aren't going to flow
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if you open the cap and start to pour them but
they are reasonably thin on the cream side, so that
when you push a little punp and they cone out, or
however you get themout, they flow easily over
your skin, so people tend to think of them as
| otions nore than creans.

The continuumis not clear-cut and | m ght
argue that | don't think the continuumis going to
be clear-cut in the oral disintegrating tablet
either, and to set 60 seconds is by no neans
anywhere as good as setting 200 D/ cn®.

DR HOLCOVBE: | just want to clarify one
thing. | think--and | just want to ask--what |
think I am hearing you say, and a few of the other
peopl e say, is that a nanme ought to be as sinple as
possi bl e, and that |abeling and additional guidance
shoul d be sufficient to take care of the questions
that we have raised

DR KIBBE: | would like that.

DR. SHEK: Just maybe a general and a
smal | phil osophi cal thought. W are |ooking back
and we are |ike a Monday norni ng quarterback and
say we made a m st ake.

Well, there will be the situation and

hope it will be unique dosage forns or derivatives
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of dosage forms, and sonebody will be the first
time doing it, and you will have nothing else to
conpare it to.

| believe in the case of this, whatever
fast dissolving, whatever you want to call it, that
was at the begi nning, and when you saw the sanpl es,
they were really vani shing tablets.

Later on, | think others just tried to
mmc it, and you always will have the situation
so how do you know then sonebody comes the first
time and it's an innovation, it's the first tinme,
that you really can conpare it and think what is
goi ng to happen down the road.

So, it has to be sone advantages to the
pi oneer conming in and establishing the standards.

DR HUSSAIN. No, | think we are not
tal ki ng about that scenario. W are tal king about
the intended use and how you use it. The
technology is sort of the secondary or tertiary
i ssue here because if the intended use here, if I
use the exanple of orally disintegrating tablet,
there was a conveni ence issue, you can take this
wi thout a glass of water is one aspect.

You actual ly can achi eve chewabl e tabl ets,

so |l think it is a node of adm ni strati on, and so
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forth. The technol ogy was not the focus, and is
not likely to be the focus of that discussion. It
is sinmply sonething that disintegrates. Sone
peopl e may prefer chewabl e over orally
disintegrating, and that is their preference, but

you achieved simlar objectives fromthat point of

vi ew al so.

DR. HOLLENBECK: | was just going to make
a conment on the flowchart. | think it's a
dramatic inprovenent, very nice. | amon your

side, Art, in terns of |lotion and suspension. |
know it goes agai nst sonme of the classical products
that are out there. | will spend sone nore tine

| ooking at this, but this | ooks very nice.

DR KIBBE: As with this other discussion,
the Agency is going to have to be a little flexible
in accepting | otions when there happens to be a
hi gh solid content, and one of the problens is that
you can use solids as emulsifying agents to make an
emul sion, and then you have a high solid content
anyhow.

You know, there is always that gray area,
but this is alot cleaner and it fits into what
classically we woul d have expected things to be

with that one exception.
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DR NASR: Any additional conments or
questions?

DR KIBBE: Did we get all four of your
questions taken care of ?

DR. NASR: | think so.

DR KIBBE: Didyou finally figure out
what you wanted to ask?

DR. MEYER | answered it nyself.

DR KIBBE: | always find those
di scussi ons the nost enlightening.

We have 15 minutes before |unch
intermssion. |Is there anything that we need to do
or should we lunch early?

The conmittee is welcone to lunch in the
sanme | ocation as yesterday. W will break now and
try to get started again at 12:45. That will give
us a chance to have Dr. Yu go early and perhaps
give us a chance to get sonme of our nenbers out to
their respective airline in tine.

Thank you very much.

[ Wher eupon, at 11:45 a.m, the proceedi ngs

were recessed, to be resuned at 12:45 p.m]
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1 AFTERNOON PROCEEDI NGS
2 [12:45 p. m]
3 Qpen Public Hearing
4 DR KIBBE: W have no open public

5 speakers.

6 Research Plan for Generics
7 Bi oequi val ence of Topi cal Products
8 DR. KIBBE: W will go right into the next

9 topic, Research Plan for Generics-Bi oequival ence of
10 Topical Products. This is the Gordian knot and we
11 are hoping that Dr. Yu will have the blade with
12 which to cut it.

13 Generic Drug Research Program

14 DR. YU Good afternoon, everyone, Chair
15 advi sory commttee, nmenbers of the Advisory

16 Commi ttee for Pharmaceutical Science.

17 We switch gears this afternoon. W are
18 going to tal k about topical bioequival ence instead
19 of the CMC manufacturing issues which have been

20 di scussed yesterday and this norning.

21 [Slide.]

22 I amgoing to first give you an update of
23 the research plan for Ofice of Generic Drugs or
24 Generic Drug Products, then foll owed by Dr. Bunge

25 and Dr. WIkin's talk on topical bioequivalence,
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chal | enges and opportunities, followed by QA

Let me go through quickly on the research
programin the Ofice of Generic Drugs, for the
generic drugs.

[Slide.]

The first question is what is generic
drugs. The genetics products is therapeutically
equi val ent to our reference-list products, so we
call it interchangeable with reference-li st
products, same clinical and the sane safety profile
when admi ni stered according to | abeling, comparable
interms of quality and safety and efficacy to the
reference-listed drug.

So the definition is, the key is,

therapeutically equivalent to the reference-li st

product .

[Slide.]

The t herapeutic equival ence is defined as
follows. First of all, there has to be
phar maceuti cal equival ence. |t means they have the

same active ingredients, sane dosage form sane

route of adm nistration, sane strength and

concentration and conparable in purity and quality.
Now, al so the same clinical and safety

profiles, specifically usually for all drug
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products nmeans bi oequi val ence. Bi oequi val ence
means not significant difference with respect to
the rate and extent of absorpti on when adm ni stered
the sane nol ar dose under the sane experinmental or
same conditions. It certainly should be adequately
| abel ed and manufactured according to the good
manuf acturi ng practices, or cGW

[Slide.]

For systemically adm nistered drugs, this
schene shows you the bioequival ence is well
established. In fact, the Ofice of Generic Drugs
had 373 approval actions for Fiscal Year 2003.

[Slide.]

But still exist sone challenges, exist the
chal | enges for bioequivalence for locally acting
drugs, locally acting drugs. This is because the
system c plasma profile is not a very good
surrogate for locally acting drugs, as | will show
you in this schene here.

When you admi ni ster the drug, the drug
will go to the plasnma concentration. It also goes
to the site of action. So plasma concentration is
not usually, not always, not very relevant to the
bi oequi val ence. Therefore, we have to rely on

addi tional or alternative nethodol ogy to establish
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t he bi oequi val ence.

The net hod avail abl e based on the CFR Code
of Federal Register is that the alternative nust
i nclude in vivo pharmacodynanics, in vivo clinica
comparisons, in vitro conparisons as well as any
ot her approaches which is deened possible by the
FDA based on the CFR

[Slide.]

So our Ofice of Generic Drugs Research
Program i ncl udes responding to scientific
chal  enges in ANDAs i ncl udi ng pol ynor phi sm
including inpurities, conplex drug substances as
wel | as endogenous drug products.

We want to try and provide a scientific
basis for generic products including topical,
nasal , inhalation and |iposonal substances and
many, many others unlisted drug generic products.

[Slide.]

I think the pol ynorphism| came back here
to talk to you last year in October, exactly one
year ago, Cctober 22. W had a scientific
synposi um on pol ynor phi sm back in June 2002. W
invited very well-known professors comng to teach
us and to talk to us about the significance,

i mportance of the pol ynorphi sm pharnaceutica
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We presented to you our thinking with
respect to pol ynorphi sm saneness with respect to
what is our future policy on pol ynorphi sm for
generic products on October 22, |ast year. W
received very well support fromyou. Thank you.

W also met with our stakehol ders, the
Generic Drug Association, and we al so went through
the chem stry, manufacturing control coordinating
committees, received their comments, received their
support. So for scientific considerations for
t hose pol ynor phi sns that have been published in
Pharm Research a coupl e of nmonths ago in April,
2003 and actually had another follow up publication
in the Advanced Drug Delivery Reviews.

Now, the gui dance hopefully will be issued
very soon. It already left the office. It is
still in the quality staff and after the regulatory
review, the draft guidance should be issued very
soon.

[Slide.]

For inmpurities, we also face the chall enge
of inpurities with respect to the policy of
impurity in the generic drug approval and process

revi ews.
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Specifically, in the area of new drugs, we
have | CH (BA for drug substance, (3B for drug
products, and QA for the specifications. However,
for generic products, for whatever reasons, we do
not have a gui dance to teach us how to provide
gui dance or recomendati ons, how to set up inpurity
specifications for generic drugs, for ANDA review
and approval. So we are working on this.

The idea, when the working group was
forned, the purpose is to provide recommendati ons
for ANDAs on identification, qualification, and
establ i shnent of specifications for drug substances
and drug products.

We just presented--in order to have a
meani ngful , wort hwhil e discussion, facilitate the
di scussi on and debate, have scientifically sound
policies or guidances--in fact, | went to the GPhA
Techni cal Advisory Meeting to seek their input and
seeking their coments about inpurities.

We al ready had neetings on Septenber 4 and
presented to GPhA | ast week. We received a |ot of
comments, a lot of questions. W addressed them
right now and we were trying to put the gui dance
out for public conment.

[Slide.]
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Besi des the inpurities and pol ynor phi sm
we have a nunber of challenges conme into the Ofice
of Generic Drugs or Generic Products. Approvals,
as citizen petitions, one of the areas is | ow
mol ecul ar - wei ght heparin which had devel oped
criteria to determine how to define so-called
pharmaceuti cal equival ence, how to eval uate that
two | ow nol ecul ar products contain the same active
i ngredi ents because pharmaceutical equival ence,
quite clearly, requires the sane active
i ngredi ents.

[Slide.]

Also we are facing challenges in the
endogenous drug products because, for these unique
endogenous drugs, that if the drug substance is
present in the body naturally, then there is a
greater possibility there is bioequival ence based
on total external endogenous, the concentration nmay
not be sufficient. So we are trying to eval uate by
baseline correction nethod and we are trying to
develop a scientifically sound reasonabl e
met hodol ogy for determ ning bi oequi val ence.

We understand the role of feedback
controls. W are doing the pharnmacokinetic and

phar macodynani ¢ nodeling to see how t hose feedback
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controls, truly how much inpact on bioequival ence
of bioavailability.

So we are not only just sinply understand
defining a nethodol ogy. W understand how nuch the
impact truly is understood physiol ogically,
mechani stically, the inpact of these endogenous
drugs so that we truly have a scientifically sound
met hodol ogy whi ch has been out there. We wll
provi de additional support.

[Slide.]

The key chall enge to us which we are
facing is bioequival ence of locally acting drugs.
As | said before, for systematic drugs, it is
usual Iy the plasma concentrati on as endpoi nts and
provides scientifically sound and a sufficient
surrogate to approve | ow cost the same efficacy and
the sanme safety drugs.

But, for locally acting drugs such as
topi cal, nasal -spray suspensions as well as
i nhal ations, usually they require very expensive
and costly effective clinical testing. This is why
we are here today.

We specifically discuss the topica
bi oequi val ence but certainly this is one of the

areas which we are undertaking. The target
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research is to provide a scientific basis for
simple either in vitro or in vivo bioequival ence
met hods.

[Slide.]

I want to say a few words on nasa
i nhal ati on. For nasal bioequival ence, the draft
gui dance was issued concerning three--even though
the title here is the Generic Research Program and
we want to support the research program | want to
mention this overall effort is nmade by the Ofice
of Pharmaceutical Science and Wally Adans is in the
audi ence. He truly provided significant support to
the generic as well as to new drugs.

Wth inhal ati on products, one of the
chal | enges which we are facing right nowis there
i s no guidance out there. W do receive a nunber
of controlled correspondence which ask us how to do
a bi oequi val ence study for inhalation products.

In order to deal with devel oping a
scientifically sound bi oequi val ence met hod for
i nhal ati on products, we organi zed, with the hel p of
the O fice of Pharmaceutical Science, Ofice of
Generic Drugs, organized a symposium and in
phar maceuti cal aerosols and sprays. So we provided

a scientific foundati on and know edge to our
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1 reviews so that we can nove ahead next tine.

2 [Slide.]
3 For topical products, in vitro, in vivo,
4 method. That is probably not a very newtopic. It

5 has been presented to the advisory conmittee

6 several tines. But it is, indeed, newto ne

7 because this is nmy first time involved in this

8 overal |l effort.

9 | know that Dr. Vinod Shah, as well as his
10 colleagues in the FDA, have been working on this
11 many, many years, has generated a trenmendous
12 know edge and experience in the overal
13 der mat ophar macoki neti cs area.

14 At the last advisory comittee neeting,
15 Jonathan WIlkin initiated or proposed a new concept
16 called a @B concept. W thought that was a great
17 i dea which we are trying to inplenent and execute
18 or evaluate what is the definition of @B. For

19 exanple, what is the criteria we should use? What
20 test met hodol ogy shoul d we devel op?

21 So we are here today to present sone of
22 our thinking, some of our thoughts, to seeking

23 advi ce, know edge.

24 [Slide.]

25 The devel opnent of the @ concept
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basically is the in vitro method to eval uate the
structural simlarity of topical products. Now,
this is a truly new concept. Very often, if you
| ook at the Orange Book as well as nany, many FDA
tal ks, you can see there is QL and @. QL means
qualitative simlarity in conposition and @ neans
quantitative simlarity in conposition

@3, at this point, as a working
definition, we are al so seeking your advice and
coment s, we have defined as structural simlarity.
It describes the physical attributes and the state
of the products, reflects the change in the
manuf act uri ng process or physical states of the
starting materials.

So this is just a working group. W are
here to present some of our thinking, our ideas.

We are seeking your help, your advice and your
comrent s.

[Slide.]

Wth respect to the
der mat ophar macoki netics, or DPK, we are trying to
refine or inprove this nethodol ogy. The objectives
are to devel op and denonstrate, inprove the
ski n-strippi ng nmet hodol ogy for starting

der mat ophar macoki neti cs of topical products in the
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stratum corneum of human subjects in vivo.

I want to nention two points. One is that
is originally DPK guidance whi ch was drawn a coupl e
of years ago is focusing on all the topical
products. W are thinking we want to narrow it to
any product where the site of action is the stratum
corneum

Specifically, we want to target one class
of drugs which is topical antifungals. W are not
tal ki ng about any other topical products. W are
only tal king about the drugs targeted to the
stratum corneum of the skin.

We are hoping, at the end of our effort,
it will provide the basis for new or revised

bi oequi val ence gui dance for topical antifungal

products.

[Slide.]

Wth that, | want to turn the podiumto
Dr. Bunge from Col orado School of Mnes. | want to

mention that today's discussion is actually pretty
much a continuation of the neeting we had on March
22. In the closing remarks, Dr. Aj az Hussain, who
is the Deputy Director for the Ofice of

Phar maceuti cal Science, nentioned at the next

meeting--1 nmean, today--we will come back to

file:///C)/Temp/1022PHAR.TXT (158 of 281) [11/4/2003 1:35:25 PM]

158



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

present you a plan, present you our ideas, seeking
your advi ce.

So we are sinply inplenenting some of the
remarks made by Dr. Ajaz Hussain.

DR. HUSSAIN: Lawrence, you mght want to
i ntroduce the speakers to the commttee. A brief
i ntroducti on woul d be hel pful

DR YU I|I'msorry?

DR, BUNGE: | can introduce nyself.

DR HUSSAIN. kay. Thanks.

Just for the cormittee's information, as
the conputer is being switched, last year, | was
| ooking at this programwith a ot of enthusiasm
and hope because we did have funding, that we were
expecting to get the funding. But | think the
fundi ng we received, we have placed certain
contract research and we will hear sonething about
that today. But | think the budget situation
starting this fiscal year, next fiscal year, |ooks
extrenely, extrenmely tight. So I think the funding
for this research programis going to be a big
chal | enge

So, it will be a challenge for this
project and all the other research products, too.

| just wanted to share that with you
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Der mat ophar macoki neti cs: | nprovenent of Methodol ogy
for Assessing Bioequival ence of Topical Products

DR BUNGE: | am Annette Bunge. | amfrom

the Col orado School of Mnes. | ama Professor of
Chemni cal Engineering there.

I am happy to present to you today, then,
sonme of the dermat opharmacoki netics, which | will
call DPK because it's nuch easier to say. | wll
descri be for you sone background to the nethod as
it has been used in the guidance at FDA, and in
addition to that, then describe plans and
opportunities for inproving the nethod.

Its basis is that it is simlar to
phar macoki neti ¢ met hods used for oral drug
assessnent. |In that case, the drug concentration
in plasma is nmeasured as a function of time. You
observe an uptake phase, a drug di sappearance
phase, and this curve can be used by various neans
- area under the curve, Crax, the tinme to Crax to
eval uat e bi oequi val ence and bi oavail ability.

In the DPK nmethod, it is simlar except
that we neasure drug concentration in the skin
instead of in the blood, and the di sappearance
phase is usually induced by renoving the drug from

the skin surface
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Now, there is a nunber of ways that you
can sanple skin, but normally, and in the FDA
gui dance that was issued in 1998, the nethod used
was tape stripping. This is because of the nethods
used for sanpling the skin, it is the |east
invasive. W would call it mninmally invasive

It involves the sequential renoval of thin
| ayers of the stratum corneum the utternost |ayer
of the skin, at the sane site with adhesive tape.
So, as illustrated here, the drug is usually
applied, it is covered non-occlusively to keep drug
| oss fromoccurring during the exposure phase.

After a certain period of tinme, the drug
is removed. You might wait a | onger period or not,
and then initiate tape stripping by applying the
tapes, rempoving them and this process is repeated
a nunber of tines. The nore tinmes you tape it, the
|l arger fraction of the stratumcorneumthat is
col | ect ed.

The notivation for the method is that
there is a need to facilitate fornulation
devel opment both with respect to regulatory issues,
such as bioavail ability/bi oequival ence assessnent.
That is the concern to FDA, of course

There is also a nuch larger issue of being
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able to use the techniques to inprove topica
formul ati ons in general

The alternative right now for nobst drugs
is clinical trials, which we know are expensi ve,
ti me-consum ng, and for topical dermatol ogica
products, quite often relatively insensitive.

There are a class of products, nanely, the
corticosteroids for which a pharnmacodynam c skin
bl anching technique is allowed by FDA, but with
this exception, clinical trials are the alternative
at the monent.

There are sone inportant assunptions built
behind the idea of DPK, and | |ist some of those
here. It's that the stratumcorneumis the
rate-determ ning barrier to percutaneous
absorption, so this is then inpacting the delivery
to lower tissues if those are the sites of action

The concentration of active in the stratum
corneumis related to what is found in those | ower
tissues if they are the site of action, and then at
the stratum corneum |l evel, is useful and rel evant
for assessnment of |ocal efficacy.

I amgoing to conme back to some of these
ideas in a nonment after we have di scussed some nore

detai |l s about the DPK net hod.
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In 1998, FDA issued guidance for using the
DPK met hod for assessing bi oequi val ence of the
tests conpared to a reference product. The nethod
specified that at least 8 sites should be used for
each fornulation. The location of those sites
coul d be anywhere, but nornally, they are on the
forearm the ventral side of the forearm

After the drug is renoved at various
times, tape stripping occurs. This nmethod, as it
was issued in 1998, specifies that there would be
12 strips collected off of each site. The first 2
strips would be discarded, the reason being there
was concern that there would still be drug that was
not cleaned off adequately in the cleaning process
and that that would confound the results.

Then, the remaining 10 strips are grouped
together and the drug quantified as a single nunber
fromthose. The report then would be drug/area
det er m ned.

Two phases woul d be studi ed, the uptake
phase, four of the tinme points or sites would be
for tinmes prior to drug being renoved conpletely
and wei ghting. Three of those times, the guidance
specifies should be at |ess than steady state. The

last tine is supposed to occur after steady state
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is achieved, and then the uptake woul d | ook
somet hing like this.

The remai ning four sites would be used for
the elinmnation, so in this case, the drug is
renoved, you wait a period of time, and then
sanple, so all of these tinme periods are after the
drug's renoval, and the curve woul d | ook sonet hi ng
l'ike this.

Let me show you sone results. Let ne,
before | do that, though, point out that in the
gui dance as it was given in 1998, the anount of the
stratum corneumthat is renoved by the tape
stripping is not quantified. Wat is quantified is
the nunber of tape strips - 12

In our view, this is somewhat |ike
measuring drug levels in blood wthout measuring
the volune, so we will come back to this concern or
i ssue in a nonent.

Let's | ook at two exanples. These results
were shown to the commttee actually in 2001, when
Per shing published themin 2003. It is for retin-A
gel. Three products were tested.

The drug--or actually, | should say it
this way--the uptake phase was neasured at 4 tines,

a quarter of an hour, half-hour, 1 hour, and 1 1/2
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hours. At 1 1/2 hours, the drug is renoved and the
cl earance phase was nmonitored at 3, 6, 9, and 12
hour s.

The results are shown here for three
products. The Otho product is the innovator or
RLD. The Spears product is the generic, which was
equi valent QL and @@, and then there was a Bertek
product, which is inequivalent QL and Q.

This was a blinded test, | should say.
The results are shown here and | summarize them
The generic drug was found to be bioequival ent by
this measure, area under the curve fromthe DPK to
the Ortho product.

The Bertek product was found to be
bi oi nequi val ent and, in particular, the
bi oavail ability of the Bertek product was |ess than
the i nnovat or product.

Now, there was a second study conducted at
the same tinme, which | will show you. | just want
to point out one thing, there were 49 subjects
involved in this study.

The results of this were also presented in
2001 to this conmittee, and it involved eval uation
of the innovator product and the Bertek product.

The renoval or uptake phases were neasured a little
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bit longer time. The drug was renoved at 4 hours
in the clearance phase. These are the results.

In the Franz study, they also collected up
to 22 tapes. The drug anpunts for those are listed
here, but in the area under the curve neasured in
the tapes 3 through 12, they found that the Bertek
al so was inequival ent, but they found that the
Bert ek product was nore bioavail able than the Ortho
product .

So, the two studies were contradictory.
They both found bi oi nequi val ence, but they found
that one was hi gher and one was | ower.

Now, the concern then was why was there
such a lab-to-lab difference, and | think it has
been relatively well accepted now that although
there are a nunmber of differences in the way the
experinents were conducted, which are illustrated
here, the area where the drug was applied was
different, and the area where it was stripped, the
gray part is the tape strip size, was different.

But the chief difference between the two,
whi ch probably affected the results, was that the
area was not controlled in the Franz experinents.
So, they didn't constrain the drug fromany notion

|laterally on the surface of the skin, whereas, in
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the Pershing data, this was controll ed.

The reason that this is a problemis
because the Bertek product is fornul ated
differently, and | have taken this slide fromDr.
Conner's presentation in 2001. The Bertek product
is shown here after 2 minutes. This is on filter
paper. After 15 minutes, it is alittle bit hard
to see, so |l will put acircle around it, the
Bert ek product appears to have spread laterally.

Now, this is filter paper, not skin, but
it seems quite likely that that is what happened,
and because Tom Franz's group didn't control the
area, it could spread laterally. |If you renenber,
their tape, just |like Pershing' s tapes, they were
tape stripping over an area larger than the
application area.

So, they collected skin that woul d have
received this drug that was spread out. So,
effectively, the application area wasn't the sane.

So, we know why maybe this lab, |ab
difference occurs, but still we are left with this
sinking feeling and concern about reproducibility
of the method between | aboratories.

One of the main concerns is about the

met hod, and a coupl e of other ones that we have to
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list, which I think already have been nentioned
either before or earlier today, are effective

exci pients, both on the perneability or the

t herapeutic effect thenselves, the whole issue of
heal t hy versus di seased skin since we are quite
often using these dermatol ogi cal products on

di seased skin, and the adequacy of the DPK nethod,
as Law ence already nentioned, for assessing

bi oequi val ence if the stratum corneumis not the
target or is not the sole linmting barrier, so that
is the reason why the current planis to limt the
met hod to drugs, such as antifungals, where the
site of action is the stratum corneum

Vel l, where are we now? Well, the
gui dance which was issued in 1998 was w t hdrawn
primarily because of the concern, | think, of
| aboratory-to-laboratory reproducibility in My of
2002.

It is our view, and | think it's the view
of a nunber of people in the community, that DPK is
a relatively new nethod, and it really hasn't had
time to mature and be fully devel oped, so there is
a nunber of opportunities for doing that, and
especially by limting its application to sites of

action where the stratum corneumis going to be the
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1 primary actor, we believe it has inportant

2 pot enti al

3 It is absolutely essential, though, that
4 the variability in the technique be reduced. Anobng
5 other things, this would, of course, reduce

6 | aboratory-to-laboratory variability, but it could
7 al so greatly reduce the nunber of subjects that are
8 required

9 | forgot to mention, in the Franz study,
10 they had 36 subjects, and in the Pershing study,

11 there were 49, so there was a huge nunber of

12 anal yses. If you had 8 sites, 2 drugs, and you did
13 it on 50 subjects, you have 800 experinents. So,
14 there is considerable opportunity to reduce the

15 nunber of subjects, so the variability can be

16 reduced.

17 To do that, though, we have to identify
18 where those variabilities are and what | want to

19 tal k about today is some of the plans for doing

20 t hem

21 We have just enbarked upon a one-year

22 project with FDA. This is a joint project with

23 Ri chard Guy. | know sone of you know him He is
24 at the University of Geneva, and we are working to

25 begin this process of identifying and then reducing
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variability.

The first goal is to identify and quantify
the sources of variability.

The second goal is to devel op nethods for
controlling them

Qur strategy for doing this is to begin
with a thorough exani nation of all the existing DPK
data. W have quite a bit of DPK data in our
| aboratories, Richard' s and mne, and there is a
number of measurenments in the literature also
maki ng new nmeasurenents and conbi ni ng these
experinmental results with mathenmatical nodel ling,
and | should really say nmechanistically-based
mat hemat i cal nodel i ng of dermal absorption. W
can identify the key issues.

The teamis nyself, as | said at the
begi nning of my comrents, | am a Professor of
Chemi cal Engineering, and | conduct der nal
absorption experinents in ny laboratory |ike these,
as well as in vitro studies, but our main
contribution to the effort, in addition to the
experinments, will be our skills in mathematically
model I i ng dermal absorption for which we have a
nunber of years of experience.

Dr. Guy is very well known in this
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community. He is quite know edgeabl e, as you know,
about pharmaceutical products, and they have been
using in his | aboratory, tape stripping for a |ong
time now to study dernal absorption paraneters.

| didn't do a conplete search to confirm
this, but | have a suspicion that | amright in
saying that Richard probably has nore papers on the
subj ect than anyone in the literature at this tine.

| said | would spend just a few nonents in
tal ki ng about our plans for approaching this
problem | amgoing to talk about three main
things. One is to devel op nethods of reducing
variability by describing how we nmight control the
application and sanple areas, so we can avoid the
probl enms that were observed in the Franz/ Pershing
st udi es.

Then, | thought | would begin with just a
little bit of description of where we think sone of
the major sources of variability are going to be,
which is in the amount of skin that is collected,
and then just take a nmonent to tal k about choosing
an appropriate DPK netric.

Wth respect to controlling area, our
strategy is to control, first of all, the drug

application area, so you put a barrier around where
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the drug is applied in order to prevent |atera
spr ead.

That is obvious, but we go a little bit
further and that is, we will reduce even then
contributions of edge effects, such as latera
spreadi ng, or nmaybe just that you are not able to
get the drug uniformy right up to the edge, by
creating a situation where the sanple area is
smal l er than the drug application area.

So, we apply a tenplate. You can see

have hi ghlighted where the application area edges

went, and the tenplate has an opening in the center

that is smaller than that, and then you have got
one nore step and you ensure that the | ocation of
the sanple area is the sane for all strips

So, you use a tape strip that is |arger
than that area and then repeatedly sanple, so the

tenpl ate stays for the tape strips larger than

that. In that way, you are sure that you have tape

stripped uniformy the sanpling area on every
strip.

Let's tal k about what we think is maybe
one of the main causes of the variability in the
DPK net hod as the gui dance was issued in 1998.

coul d have shown you actually a nunber of studies
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like this, but | just picked this one.

It was a 2002 paper by Lynn Pershing from
the University of Uah. They studied three
subj ects, and they neasured the anounts that the
stratum corneum col | ected on these 10 tapes.

What is inportant to observe here is that
the coefficient of variation as you go across
bet ween each subject and all subjects is
essentially the sane. In this case, there was a
singl e operator, one person who applied and renoved
the tapes. Even then, the anmount of stratum
corneum col lected is variable, highly variable, and
nmost i nmportant for using DPK for bioequival ence
testing, it has significant and equal variability
bet ween subj ects and wi thin subjects.

What | am not going to show to you that
you should keep in nmind is the anpbunt of stratum
corneumthat collected varies with depth. Mre
conmes off in the first few tapes than in later
tapes, and | will show you sone data in a nonent
that is relevant to that.

So, the anount of stratum corneum we
renove is highly variable, does it matter.

Actually, | think the idea behind the origina

gui dance was, well, you have stripped enough off
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that it didn't matter. Wat | want to show you
today is that it is quite likely that it does, so
in the next few slides, | address this.

Now, we don't have a |lot of data by which
we can assess this, but |I can do a few
cal culations, and | am going to show you sone of
t hose here.

I am showi ng here the normalized
concentration that we expect to be in the stratum
corneum as a function of position. So, zero is the
surface of the skin, 1 would be you stripped all of
it off. W are going to | ook at what the drug
concentration would |l ook like as a function of
time. So, in the time, since the drug has been
applied is short, we are going to follow this black
I'i ne.

The drug has noved in only part of the way
into the stratum corneum As tinme increases, then
we are going to nove up on these curves a little
bit longer time. The blue curve is longer tine
still, until finally we reach steady state. At
steady state, the concentration profile is
predicted to be linear.

| should say that the anobunt of drug you

woul d neasure by the stripping technique will be
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the area under these curves, and if you nanage to
stripit all off, you would know it would be, for
exanpl e, the area under this black curve or under
the green curve.

By the way, because | have normalized with
respect to concentration on the surface, we are
going through 1 here, that means if | reach steady
state, it should be 1/2 is the average
concentration on this normalized basis.

Now, unfortunately, we don't strip off al
the stratum corneumusually in the dozen tape
strips. It probably takes at |east 20 or 30 to
stripit all off. W know that froma nunber of
experinments we have done and al so from some of the
experinments that have been reported in the
literature.

So, what you really are nmeasuring is this.
You are neasuring here, reporting the cal cul ation
of the normalized anpbunt of drug, so this would be
the amount of drug collected as a fraction of the
stratum corneum and all the conbined strips

So, if you could collect all the stratum
corneum over here--this is sort of a collection
efficiency--if you collect all of it, you are at 1,

if you collect none of it, you are at zero. |If you
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collect half of the stratum corneum you are here
at 0.5.

So, the black curve is the short tine, and
as you collect nore and nore, you eventually reach
a poi nt where you have coll ected enough that now if
you collect additional, there is no nore drug in
it, so the average concentration stays constant.

As time increases, you nove up. At steady
state, for all tinmes larger than this dinension
with tinme, there won't be any change. But renenber
that we are collecting variable anmount of the
stratum corneum so what is the effect of that?

I have sort of put a representative, |
have all owed for 20 percent variability, collecting
about 60 percent on average, which is quite typica
for 12 strips. Wiat you see is that if you happen
to be sanpling shortly after the drug has been
appl i ed, and you have got either a |ot of the skin
or just alittle bit of the stratum corneum there
is almbst no difference, but if | waited a little
bit longer, you can start to see sone inportant
variability.

So, you have got the problemthat the
variability is going to be changing with the

sanpling tine.
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This is in the uptake phase. Let ne just
show you, the same sort of curve for the clearance
phase, so in this case, again, this is the anount
of drug that would be on a given fraction of the
skin that has been collected, the stratum corneum
col | ect ed.

We start with the drug renoved at a
certain time, and these are curves of progressively
| arger tinmes since the drug was renoved. So, if
you can collect all of the stratumcorneum you see
that as you wait, you are clearing, and the drug
anount i s goi ng down.

If you had a 20 percent variability with a
mean of about 60 percent collection efficiency,
once again, this tine, shortly after the drug is
renoved, you have a fairly large variability that
is induced and the anount, and if you have been a
| onger tinme since the drug was renoved, that's a
little bit |ess.

You do see a significant variability in
the amobunt of drug that will be in the tapes if you
are not collecting the entire stratum corneum and
that effect will also be dependent on tinme, so it
will be less in some cases and nore.

So, with respect to stratum corneum
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collection, it is variable and it will lead, as
showed you conputationally a nmonment ago, to

vari abl e amounts of drug being collected. The
problemis, is that stratum corneum coll ection,
meani ng the variabl e anmounts of drug you neasure,
is large, and it is large within subjects.

So, the normal technique for renoving the
i nter-subject variability hel ps, but you have this
| arge intra-subject variability that you can't get
around unl ess you can neasure how nmuch stratum
corneum you have collected, which is what | said,
it leads to large intra-subject variability.

Now, that was all conputational. Let ne
just show you one set of experinents that we have
done for a different purpose. W did the analysis
differently, but we have come back and redone it to
compare when we know and when we don't know maess.
The chemcal in this case, it is not a drug, is
cyanophenol

It is applied in a saturated sol ution of
water. W apply it for one hour, and then we
remove it for one hour, and then we tape strip
either right after it is renoved or after the one
hour of cl earance.

On each tape strip, in addition to
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measuring the concentration of cyanophenol, we al so
measured the amounts of the stratum corneum
collected. That nmeant we could calculate the
concentration of the cyanophenol, and the results
are shown here

If you didn't neasure the anmpunt of
stratum corneum that was collected, then, you woul d
report the results, as is done in the literature in
a nunber of places, drug or chenical anobunt per
area as a function of the tape strinp.

By the way, we were expecting this
experinment to be at steady state, but based upon
these results, it is hard to say. | should say
that the open ones are the tapes 1 and 2 that
woul dn't be included. W did 25 strips, so the
remai ning 15 aren't included, so in the analysis,
am enphasi zi ng these are the 10 that the DPK net hod
speci fi ed.

If we nmeasure the amount of stratum
corneum then, we can cal cul ate the concentration
In addition to that, we can locate that tape's
position with respect to where we are in the
stratum corneum Remenber the first few tapes
renove a great deal nore, so the mass of them

positions them here.
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The inner tapes, you don't renove very
much stratum corneum so they are all bunched at
the end, and their position is close to the end.

What is interesting here is that we expect
this to be linear for its steady state, and it is
very easy to see that it is once you have done the
adj ustnent for the amount of stratum corneum
present on the tapes.

Now, we can report as it was specified in
t he DPK/ FDA gui dance, the anmpbunt of drug per area
on these 10 tapes, or we can report using the 10
here, the average concentration on those tapes.
Keep those in nind. You don't have to remenber the
nunbers, but just the two ways of reporting.

We al so | ooked at the clearance phase. |
will present them shown the same way. Here is the
10 tape strips and the solid anmount per area is a
function of nunber, or we can report them as
concentrations with their proper position within
the stratum cor neum

It turns out that that curve, which | ooks
to fit the data quite well, is exactly what we
predi ct based upon the nechanistic mathematica
nodel I ing. Again, we can report then as specified

in the FDA gui dance the anobunt of drug per area or
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the concentration. What is the difference? Let ne
show you t hat.

In this table, | |look at the uptake phase
and the clearance phase. |t happened that we did
these experiments on three subjects, but the really
inmportant thing to |l ook at is down here.

In the uptake phase, if we conpare the
subj ect s based upon concentration, the variability,
the coefficient of variation is alnbst 9 percent.

It is nore that double that if we | ook at the
anount of chem cal per area al one.

In the clearance phase, the difference is
even nore dranmatic.

Al of this is to say variability is
significantly reduced by quantifying the amount of
stratum corneum and reporting concentration rather
than drug anount per area

I shoul d say that Japan recently issued
DPK gui dance just a few nonths ago. 1In their
gui dance, they, first of all, recognized that the
anmount of stratum corneum stripped off will vary
bet ween and wi th subjects.

It will be variable even if you specify
the sane nunber of strips, for exanple, 12, and

then they make this recommendation to increase the
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power, it may be advantageous to use the average
drug concentration, neaning you have to know how
much stratum corneum you renove.

Just a couple of final words. This is
that we m ght want to think about which netric to
use. |In oral pharmacokinetics, it makes good sense
to use area under the curve on Chax or Tnax.

In DPK, we have those same options. W
have all those as possibilities, Chax, rate of
cl earance, area under the curve, severa
possibilities, others, |ike neasuring diffusion
coefficients or partition coefficients directly
fromthe techni que

VWi ch one to use, it really depends on
what you want to conpare, and you have to keep that
in mnd when we are | ooking at bioequival ence. For
bi oequi val ence, what you want is the
bi oavailability to be equival ent, and
bi coavailability is really the rate and extent of
the absorption, and rates is really handl ed by
di ffusion coefficent, and extent by partition
coefficient.

We can use those nmetrics in different ways
to maybe address this much nore directly than maybe

usi ng area under the curve. | amnot saying that
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183
we know which way to go, but we think that this
shoul d be | ooked at.

For exanple, here are just some conputed
curves. In this case, the sanpling would be
occurring during the elimnation phase. The steady
state occurred before the drug was renoved, and
then you follow the elinination, so you have a
pl at eau here.

In this case, the drug is renoved before
steady state is reached. |If it had been left on
| onger, it would have marched up here, and you are
com ng down here. It doesn't really matter which
way you are doing it.

The key idea is in the uptake phase, it is
controlled by two things. It is controlled by both
partitioning and diffusion, but in the clearance
phase, it depends al nost exclusively on diffusion

So, you are neasuring different paraneters
in the two phases. Cmax, on the other hand, wll
depend on not only partitioning and diffusion, but
it will depend on howlong it was before you
renoved the drug, and dependi ng upon the duration,
the area under the curve can wei ght either the
el i m nation phase or the uptake phase nore

dramatically.
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So, if you have this situation, the uptake
phase is weighted nmuch nore than if you have this
sort of situation. Al this to say that in
consi dering bi oequival ence, it mght be useful to
really think about what the netrics and measuring
mechani stically to optimze this better.

So, goals then are to have a nethod that
is reproduci ble, that mnimzes the nunber and the
nunber of anal yses you have to do, optimzes the
design to produce maxi numinformation at mnini mum
cost.

It can be done in any | aboratory that has
reasonabl e skills, that is based soundly on
mechani sms of drug delivery, and that provide the
sinpl est possible information structure for making
a regul atory deci sion

In the plans for the next year on this,
our focus areas are quantification of the anpunt of
stratum corneum coll ected. | didn't talk about the
t hi ckness, how you know t hat you have made it all
the way to 1 or not, but we have to do that, as
well, so we will neasure the stratum corneum
thi ckness, the control of the drug application area
and sanpling areas, nethods for reproducible drug

application, another topic | haven't discussed.
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Let me just say finally that the protocols
need to be as explicit as needed, but no nore than
t hat .

A final word on experinents, we will be
conducti ng some new experinments. The drug that we
have identified for study is clotrimzone. It is
an antifungal, and the stratumcorneumis the site
of action.

The plan is to nmeasure the thickness of
the stratum corneum the |ocation of each tape
within the stratum corneum and the total amount of
stratum corneum col | ected on those tapes.

This isn't to say necessarily that each of
those neasurenents woul d be done in the final DPK
recomendations, but it is to give us all the
information, so that we can see where the
variabilities are coming in.

The goals then, as | have stated before,
are to quantify variability related to nmechani sns
of dermal absorption, and then to reduce
variability.

In summary, we believe DPKis a
potentially powerful technique that can provide
relatively easy determ nation of topica

bi oavail ability and bi oequi val ence, and allows for
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conparison of fornulations, but it is newand it
needs further devel opnent.

Most inportantly, the variability and the
net hod needs to be reduced, and, of course, in the
end, validation will be required.

I put this slide in, it's not in your
notes, but | get asked quite often what is the
person at a place called the School of M nes doing
skin for, and the answer is that the School of
M nes was nanmed in the |ate 1800s when it was
founded to support the principal industry of the
State of Col orado, which at that tinme was nining
and is no |longer the case, and we are just an
engi neering and sci ence school

I work in a fairly traditional Chenica
Engi neering Departnent, and ny specialty has been
menbr anes for over 20 years, and for at |east 15
years, skin.

Thank you.

DR. KIBBE: Do you want questions now or
do you want to go to the next speaker?

DR MEYER As | recall, | was persuaded
by Franz/Pershing presentation that the system
wasn't any good, and sonehow | missed that the

techni ques bei ng enpl oyed were quite different,
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Franz being less desirable, it seens to nme, based
on your presentation

Why not before launching into a big
research effort, sinply have Tom Franz repeat Lynn
Pershing's met hod, and then Pershing repeat Tom
Franz's nethod, or have them both do your proposed
way of controlling the application and see if that
i mproves the situation? That is Question 1.

Question 2 is your cyanophenol study
basically did tape stripping with and wi thout
correction for stratumcorneumrenoval . Wat did
the concentration or amount/tinme profiles |ook |ike
for those two methods with and wi thout correction?
| see uptake and | see clearance. | don't see the

whol e profile over tine.

DR. BUNGE: | think to the first question,

I amgoing to defer to Lawence because it is not
my purviewto tell--1 have been pretty much hired
for a year to work on answering where the sources
of variability are, not to answer that question
Let me, before | give it to Lawence,
maybe say one thing. | think there is a
recognition that even if we fix the problem the
| ab-to-lab irreproducibility that you saw in 2001,

even if we fix that, that the method still has
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significant variability that needs to be reduced
before it is going to be a workabl e nethod.

I will let Lawence speak to the other
i ssue.

DR. YU | guess it's a fairness question
We put the research proposal on the FDA web site.
We receive the proposal, we eval uate those
proposal s based on the criteria which was set
before we sent a proposal on the web site, and Dr.
Bunge' s proposal was awarded for this contract, so
we don't have much choi ces.

Ajaz, you want to comment ?

DR, HUSSAIN: | think Marvin is asking the
question in terms of sort of confirmng the
findings, the differences, and so forth, nore so
than the answer provided here.

I think the aspect is that | think | agree
with the issue raised, the variability aspect
irrespective of the method, | think was |arge
enough to give us a concern to saying let's
understand the nethod better

I think to a large degree, at |east ny
t hought processes were notivated by a publication
just around that time that Ri chard Guy published.

I don't have the exact quote in my head, but that
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is where he actually showed the differences, the
variability that could be managed with measuring
stratum corneum so that is the thought process
that led to this.

DR. MEYER O course, we have had
traditionally problens with variability, highly
vari abl e drugs which has been di scussed over and
over. | guess | amthinking to get on with the
situation, and not spend another three years doing
research and scrap what we already did, let's see
if what we already did was fine if we had done the
experinments properly as a conparator, because we
scrapped all that work, Vinod and everyone el se
did, based on a presentation here to this
committee. | think there were probably others.

I would agree that variability needs to be
defined, and your experinents will probably very
el egantly get a grip on that, but if inthe interim
we can nove forward sometime sooner than the next X
years, that mi ght be advantages, too, and then use
your work to kind of polish the system because
variability is a matter of nunbers of subjects
generally if it's truly a biological stripping
person-specific as opposed to a true sonething is

wong with the system
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DR HUSSAIN. Al so, there is another
di mension to that decision, | think, the dinension
being that the reference-listed drug and the QL and
@ alternate are essentially a solution to this
formin the gel

The aspect | think of tretinoin was the
nmodel drug that we had studied in that experiment,
and the thought process was in the sense of
regardl ess of what that is, we would not be
addressi ng the challenges in terns of deeper
penetration, follicular penetration, and the
question with respect to the rel evance of nornal
skin and di seased skin, and so forth.

So, if you really I ook at what the thought
process evolved was in the sense if you have a
sol ution dosage formand if you have
characterization of QL and @2, and if you add the
dimension of @B to it, then, you actually do not
need an in-vivo study.

So, that experinental system essentially,
you say we won't even need an in-vivo study is the
proposal here, and then nove towards a system where
we focus on stratum corneum or disease states with
the stratumcorneum So, | think the thought

process changed to a degree that that experinent
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actually was not addi ng any nore val ue for
subsequent st eps.

DR BUNGE: Wth respect to your second
question, which was the concentration versus tine
curve, as | said when | showed these results, our
purpose in those experinments were different. W
weren't trying to show bi oequi val ence or neasure
area under the concentration time curve.

We are able, with a single point at steady
state and with one point after clearance, to get
the partition coefficient and the diffusion
coefficient, and fromthat, calculate the
perneability coefficient in that system

That was the goal of those experinents,
so, in fact, | have only the two tine points that |
showed to you. Those experinents were conducted for
a different reason. By the way, | should say that
those diffusion coefficients and those partitioning
coefficients, and the resulting permeability that
you calcul ate is exactly the sane bi oequival ent in
the in-vitro human skin as in the in-vivo
experinent, and we have several papers that have
| ooked at that issue.

That is one of the things you can do with

the DPK nethod. You are not actually restricted
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necessarily. You may want to be to an area under
the concentration time curve as the optimal neasure
of are they equivalent.

That nmekes sense in an oral, and it may
still make sense for some topical dermatol ogica
products, but there nay be other ways to optim ze
that to make it nore efficient.

That won't be the plan for what we are
going to look at, | think in the next year. CQur
focus is going to be nmuch nore in just reducing the
variability and especially helping with the issue
of quantification of the stratum corneum

DR DeLUCA: | was just wondering, | know
you mentioned Richard Guy who certainly has been
working in this area. How about the work of Gordy
Flynn in Mchigan? He was pretty active in this
ar ea.

DR. BUNGE: He is certainly active in the
area al though he has not done very nany, a few tape
stripping experinments. Gordon Flynn works with
both Richard and | quite a |ot.

So, absolutely, one of the reasons | said
in this year's study, not only do we plan to do
some new experinments, we really want to go

back and | ook at the whole body of literature that

file:///C)/Temp/1022PHAR.TXT (192 of 281) [11/4/2003 1:35:26 PM]

192



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

we have, which is rather extensive, including not

only nmeasurenents by Richard's lab and ny |ab, and

Dr. Flynn's | ab does neasurenents in Europe, by Dr.

Lautteman in Gernany.

There is a nunber of these that we can
| ook at to quantify sone of these issues, so that
in the end, not only do we have sonme new data, but
we have a whol e body of data that we have rel ooked
at with this in mnd, so absolutely, we will be
| ooki ng at the work that Gordon has done.

Sone of this work has been, a lot of it
wi th chl or of orm and evaporati on confounds sone of
the results, but yes, we definitely will be
consi dering that.

DR MOYE: | feel like |I have been
deposited in a hall of mrrors and | amgoing to
try to find my way out of this. |Is the ultimte
pur pose of this exercise to be able to predict
bi oavai l ability of topical conmpounds to the point
where you don't actually have to carry out in vivo
experinments but that you can estimate perneability
paraneters and, fromthere, deduce what the
bi oavailability is going to be? |Is that the

ultimte goal here?

DR HUSSAIN. | hope it leads to that, but
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that is not the goal at all right now | think it
is simply a nethod to conpare two different topica
formulations right now | see that possibility in
the future, but that is not the intention at this

nonent .

DR. MOYE: Then the focus on variability
here is to reduce variability to the point where
you can reliably differentiate between two
conpounds whi ch may have different bioavailability.

DR HUSSAIN: Right.

DR. MOYE: These mathenatical and
nonmat hematic efforts that you are undertaking wll
identify some sources of variability. They may
identify all sources of variability; is that
correct? You can have a nodel where you nmay have a
number of well-selected variables that explain
variability but, in the end, you have 92 percent of
variability remaini ng unexpl ai ned.

DR BUNGE: | think that is correct. |
shoul d al so say that the way that the mathenmatica
nodeling is being used at this point is if we know
that a certain paraneter like the skin collection
efficiency is variable, it lets us, through the
nodel i ng, get an idea, is that inportant or is it

not inportant so that we focus in our experiments

file:///C)/Temp/1022PHAR.TXT (194 of 281) [11/4/2003 1:35:26 PM]

194



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

on studying the sources of variability that are
likely to be the | argest.

But absolutely there is going to be the
possibility--in fact, there will be. There will be
unquantifiable uncertainties that we can't
quantify.

DR. MOYE: You nake a very good point.
You can find, perhaps, four or five different
i mportant vari abl es which explain a good deal of
the variability but there is so nuch nore
variability that remains unexplained. So, in the
end, | guess this all is--this effort, its
foundation is the belief that you will identify
enough variables so that you can identify the mgjor
sources of variability, that it explains nost all
of the variability and, therefore, reduce that
variability so that you can differentiate between
conmpounds of different bioequival ence.

At least my work in nodeling suggests that
you can find many variables, and | hope yours is
different, but mne is that you can find many
vari abl es but you still have a substantia
component of variability that remains unexpl ai ned.

DR BUNGE: | think maybe the way to

explainit, inmnm view, is if the nethod has been
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used foll owing the FDA gui dance, the intrasubject
variability was nuch larger, in fact not very nuch
| ess, than the intersubject variability. W don't
see that sane situation arise in other techniques
and probably the primary reason for that is the
sanpling technique, itself, had a | ot of
variability. It would be |ike taking bl ood sanpl es
and never measuring the volume an not trying to
keep it the sane.

So, to the extent that we can find those
sorts of things that can be fixed, the overal
global variability is going to be reduced. But
absolutely, at a certain point, you can study it to
death but you can't fix it. So | think the rea
goal is to get the intrasubject variability down to
sort of the range that you would normally expect
wi thin a person.

There is only 10 percent variability in
the thickness of the skin on ny armover an entire
year. But we are getting 30 percent variability on
sanpling that is done on that armin terns of the
fraction of the skin we are collecting. That is
probably the primary source of a |ot of needing as
many subj ects as needed.

DR MOYE: So it becones an issue of
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refining sanpling technique.

DR. BUNGE: In ny view, that is certainly
the nost inmportant issue.

DR. MOYE: Ckay.

DR KIBBE: Marv?

DR MEYER  Your DPK table effective
vari abl e stratum corneum col |l ection, you have the
second colum, after subjects, |abeled Average C
Does that nean 0.548 is an average of multiple
sanples or is that m snaned.

DR. BUNGE: 0. 458--

DR MEYER Right. |Is that an average of
2 or 10 or--

DR. BUNGE: It is the average in the skin
sanples. That is a single tinme-point neasurenent
on one subject. It is the average concentration in
the stratum corneum at that time on that subject.

DR MEYER Not multiple skin strips

DR. BUNGE: Right.

DR. MEYER  Just one strip.

DR BUNGE: It is average concentration in
terns of the average--you have a concentration--in
this case it is the average concentration--it is
averaged over the entire stratum corneum and not

over time or not over nultiple nmeasurenents. So
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what | have given you is single time points, three
subj ects, anal yzed either by concentration--because
the concentration is high on the outside strips and
|l ower on the inside strips. This is the average.

This would be |like the blood sample. |
guess that is the way to think about it. This is
the bl ood sanple where you really are reporting
concentrati on.

DR MEYER Right. | was concerned
initially that naybe you were--at the bottom when
you said mean, that was the mean of an average
nunber and the average nunber had had--you hid the
variability in the average nunber.

DR. BUNGE: No. Thank you

DR KIBBE: Len?

DR MOYE: | now have a numerator
question. | mean, to ne variability is a
denom nator question. This is a question nore to
Ajaz, | think. Wat differences in bioavailability
are worth detecting? Let's assune that we can't
get--despite these heroic efforts, we cannot get
unexpl ai ned variability down. Then what degree of
bi oavail ability--what differences in
bi oavailability are worth detecting?

DR HUSSAIN: | think the goal post that
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traditionally we have utilized in pharnmacoki netics
has been 80 to 125 as a goal post. So you are

| ooki ng at an approxi mate difference of that, |ess
than that, actually because you have a
confidence-interval criteria. So the genera
criteria in a traditional pharnmacokinetic neasure
has been we need to achieve a 90 percent confidence
interval to be within 80 to 125 off a

phar macoki neti ¢ paraneter.

Now | think | would rather raise the
question as to what is the rel evant acceptance
criteria for a difference in a topical situation
I think, in ny mind, it is broader but we
don't--probably if you go over the PK neasure, it
woul d be that or sonewhat that.

DR MOYE: It may have to be broader;
right? Because if these efforts can't really
reduce variability dowmn to a |l evel where you can
detect a difference of 80 to 120, then it begs the
question of well is it worth trying to enforce a
difference you can't detect?

DR, HUSSAIN: | think the question is of
equi val ence. | think you are sort of denonstrating
equi val ence, so there is a different aspect here.

Now, especially in the case of topicals, the
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200
conditions that we place on conparator product is
there will be the same dosage form-that is, in the
sense they will have the sane inactive ingredients
and approximately within plus-or-mnus 5, the sane
anount. So the simlarity dictation in terns of
pharmaceuti cal equivalence is far nore stringent
and essentially the bioequival ence essentially is
sort of a conformation of--so the key issue is if
you are not able to get the variability manageabl e,
then you essentially need, unfortunately, a |large
sampl e sizes to establish equival ence.

DR MOYE: Right.

DR. HUSSAIN. The experinental evidence
that we had coll ected before we had issued the
draft guidance, the sanple size that we were sort
of looking at ranged from30 to 60 range. Conpared
to what the ultinmate size is with clinical trials,
that still is a nmanageabl e and a reasonabl e one.

So the future we are |l ooking at is
reducing fromthe variability that we felt was--
don't want to say acceptable but nmanageable to a
much |l ower variability. So the sanple size needed
to essentially establish equivalence is likely to
be the sane or less. So that is the way I am

| ooking at it.
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DR. MOYE: So, if | understand you right,
you would like to keep, then, the nunmerator the
same in terns of the difference in bioequival ence
and nanage the variance by adjusting the sanple
size and, hopefully, the sanple size will be
reduced if the unexplained variability can al so be
reduced.

DR. HUSSAIN. Right. No; | think the
sanpl e size woul d be reasonabl e but the debate
think that we would really like to start--actually,
I have people putting a white paper for discussion
at a future neeting--is what is the right
acceptance criteria, what is the right goal post,
what is the right difference because traditionally
we have lived with 80 to 125. | think it is time
to rethink that definition, too. So, in a future
meeting, | will bring that topic up for discussion

DR KIBBE: | think this, as | said, has
been one of those CGordian knots. Let ne just
understand. What we are saying, in effect, is that
by being able to, with sone degree of assurance,
measure the active ingredient in the stratum
corneum W have a surrogate for the active
ingredient's chance to get to the biophase where it

is having its effect even if the biophase isn't the
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stratumcorneum if it is further penetration,
because the stratumcorneumis the first step

Once it is out of the dosage formand in
the stratum corneum it doesn't matter what the
dosage formwas like as long as it is there because
that is what we do with blood levels. W say it
doesn't matter what the dosage formwas. Once the
drug gets into the blood supply, then we know it is
going to get where it needs to go at the sane rate
or same extent because it is in the blood supply in
the sane characteristic.

What | see with a topical is that the
nature of the vehicle will inpact the other things.
I amnot so sure that we are on as safe a ground
usi ng that kind of a measure as we are when we | ook
at blood levels. And | don't know where that goes.

DR. HUSSAIN.: No. That is the reason, |
think, in Lawence's presentation he nade a
distinction. | think the application of DPK, the
t hought process right now, is to focus only for the
target site where the stratumcorneumis the target
save the antifungals. So the aspect of deeper
penetration, deeper tissues and relying on the
surrogate for stratumcorneumto reflect that, |

thi nk we stepped back fromthat and focused only on
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the stratum corneum

The draft guidance that we had issued
actually had entire--so we have scal ed that back
right now.

DR. DeLUCA: So you are not trying to
relate the blood | evels with the stratum corneum
That woul d be the same thing as an intranuscul ar
i njection.

A question | had with the anal ytica
techni que here, | guess was there any thought of
actual |l y using radi oi sotopes where you tag the
agent and then follow it by a radi oi sot ope?

DR. BUNGE: The biggest reason to not do
that--well, | can think of two. One is you are
appl yi ng on people and sonetinmes, then, it takes a
little nore time to get it through the hunman
subj ect's approval process. W can argue that you
are applying it and then taking nost of it back off
agai n when you tape strip. But if it is not
necessary to do that, and, in this case, we think
we can get adequate anal ytical capability.

But | think the other reason is, in
| ooking toward the future with this, there is a
techni que that would be used potentially if it is

successful of there woul d be new gui dance on usi ng
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DPK maybe for antifungals. You want themto be
able to use the formulation as it conmes in the tube
that appears at your drugstore.

And you don't want it to--any tine you
then it add it as radiotracers, there is always
sonme question about whether the fornulation ends up
to be exactly the same or not. So | think, if
possi bl e, you would prefer to not use radioactive
t aggi ng.

DR. DeLUCA: You know, you could use a
ganma.

DR HUSSAIN. Pat, the challenge is, in
the sense you have a reference-listed drug that you
are conparing. Now, any manipul ation of the
reference-listed drug in any way or formraises
that question. | think lints the--

DR. DeLUCA: Ch, | was thinking where you
only maybe use 1 percent of the tagged material

DR. HUSSAI N: No, no, no. Any
mani pul ati on of a product |eads to that question
So it is avery difficult thing to overcone.

DR KIBBE: Anybody el se? Marv, anything?
kay.

Thank you very much. Do we have anot her

presentation?
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DR. HUSSAI N: Yes.

Bi oequi val ence of Topical Products: FDA Perspective

DR WLKIN: Good afternoon

[Slide.]

I will make a few conments on alternative
met hodol ogi es for bioequival ence for generic
topical drug products, dermatol ogic products, and,
in passing, | will comment on DPK B cakes and two

pi's.

[Slide.]

Most der mat ol ogi ¢ di seases are conmon
chronic and very costly. O course, the topica
dermat ol ogi cs are the nainstay of control for nopst
of these conditions. So there is a great
i mportance to have generic topical products that
will lower the costs and increase the availability
to patients that can't afford pricier versions.

[Slide.]

The historical difficulties have circled
around 320.24(b)(4) which says that for topica
products one uses clinical trials. The generics
i ndustry has viewed this as an enornous barrier to
the devel opnent of topical dermatol ogi ¢ products.

On the other side, you will see reports

comng out in the literature some of which may have
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been funded by the innovator conpanies regarding
the | esser effectiveness of some topical generic
products. | think nost dermatol ogists will have
experienced squirting an innovator on one hand and
a generic topical on another hand and perceiving
noticeable differences in the quality of the two
products.

Then, of course, there is just that il
will that is out there like in the ad that shows a
St arbucks cup of coffee and then there is a generic
cup of coffee behind it, and it says, "Really;
whi ch do you prefer?" O course, it isin a
dermatologic journal and it is in the section
tal ki ng about topical products. So not very
meani ngful , but has the enotional flavor to it.

[Slide.]

So noticeable differences in vehicle
properties can energe fromtraditionally how we
have thought about QL. The actual |ist of
ingredients, the qualitative lists, are they
identical? Q@ is. Are they there in identica
anmobunts? @B we tal ked about at the | ast PSAC
meeting, the structural or phasic saneness.

Law ence did a great job covering that today.

[Slide.]
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As | nentioned at the last neeting, but if
anyone mssed it, | think @B plays out all the
time. This time | brought a Duncan Hi nes, a Duncan
Hi nes cake mx. |f you | ook at Duncan H nes cake
m x and you realize that everyone who uses these
products will be using the sane powder in the box

It says, at the top, a cup and a quarter
of water and one-third cup vegetable oil, three
| arge eggs. So, reasonably, everyone who is going
to bake a cake is going to be QL and 2. So the
hi gh variability in kitchens over America is not
because of QL and @@. 1In, fact, they probably have
it identical. It is @.

Personal ly, where |I have run into the
wong kind of outcone was with preheating. The
first time | did this, | didn't realize that the
red light went out when it hit 350. | just thought
the red |ight went on when you turned the stove on
So | ended up with uncooked cake in the mddle.

Then | had a timer that is supposed to
have a bell that goes off, but | was on the phone.
You can set it. It is really neat. It says, pan
size, bake time. There are actually five different
times based on the pan size with is really good

manuf acturi ng description. | set it for that and
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got on the phone and didn't hear the bell and cane
out with a very crisp version. It was chocol ate.
If you put it in mlk for 30 mnutes, it is stil
okay. It softens up.

But the idea is that, with topical drug
products with dermatol ogi cs, the physical structure
does count. Dr. Bunge conmented on the one product
havi ng greater spreadability. Mybe it also
intercal ates better anong the fissures and al
those surface irregularities in the stratum
corneum Maybe it actually penetrates a little
better with sone products.

So | believe @B does have an effect.

[Slide.]

Al so, we have been talking that QL and @,
that those are not guarantees for a generic topica
product. If you look in the CFR 314.94(a)(9)(v),
it speaks to the inactive ingredients for topica
generic products nay not be the sanme as for the
reference-listed drug. QL and @ are not essentia
for topical dernatol ogi c products.

[Slide.]

Agai n, unlike Duncan Hi nes and Betty
Crocker and all the other manufacturers of nice

cake mixes, all that manufacturing information that
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is on the back of the package is not available to
the generic manufacturer. So, even when QL and @
are identical, the product can have very different
physi cal properties--for exanple, viscosity, |
ment i oned- - but one that Gordon Flynn--Gordon
Flynn's nane was nentioned earlier today--Gordon

FIl ynn descri bed an anecdote he had witnessed years
ago where soneone had failed to turn on the cooling
coils and the material in the vat just went to room
tenperature slowy overnight and it was a very
different kind of product the next norning than
what they usually got when they used the cooling
coil. So sonething that sinple.

[Slide.]

So the question--really | think the
gquestion the committee has been grappling with for
about a decade and the folks in the Ofice of
Generic Drugs is howto ensure that the infornmation
for approval of a generic topical dernatol ogic
product is necessary and sufficient, that it is the
right anpbunt and it is telling us the right sorts
of things.

[Slide.]

I like the notion of regulatory el egance.

It is elegance in the sense of an organic-chenistry
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synt hesi s where you use the fewest ampunts of
ingredients at the beginning. It has got the
fewest steps and you get the highest yield or it is
a mat hemati cal sense of el egance where it is a
proof in the fewest steps that really solidly nakes
t he case.

[Slide.]

So regul atory el egance woul d be the
identification of the sinplest information
structure required for regulatory decision. | like
to think about the three Rs because the three Rs
also invite one to think about a portfolio, not
invest in just one approach but think of a |ot of
different ways that one can work on the probl em

The first Rin regulatory el egance is
reduction, nunmber or extensiveness of required
tests. The second is refinement, optimnzation of
test design for maxi muminformation at m ni nrum
cost. The third is what we have | argely been
tal ki ng about and that is replacenment, substitution
of a sinpler, cheaper, perhaps nore informative
test.

[Slide.]

My thought for the generic topica

dermat ol ogi ¢ drug products in the short termis
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that we coul d take advantage of reduction and
refinement while DPK and the dialysis and the other
ki nds of nethods are being devel oped and that we
coul d take, for exanple, acne, which has scaler

out cones, nunbers of |esions on the face. W could
average those over several tinme points to reduce

i ntrasubject variability in fairly smallish trials
and that that would actually be nuch | ess expensive
than the studies that currently are being done for
topi cal products for acne.

But, again, in the long term | do think
we need to explore a variability of alternative
met hods even those beyond DPK. | think the idea of
(B sanmeness is going to give us greater assurance
in the end.

[Slide.]

Just to nention, USP has a nice chapter on
substantiati on of performance paraneters for any
new assay. | would argue that part of the
devel opment of a new mnet hodol ogy for bioequival ence
of topical dermatol ogic generic products should
address those kinds of paraneters.

[Slide.]

So the validation utility really falls in

three steps; intralaboratory reproducibility,
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interl aboratory reproducibility--we have heard
about the different |abs getting different
results--and then | think there is a rea

di fference between these reducibility pieces and
the denonstration of replaceability which is the
final and, perhaps, nost difficult and demandi ng
step in validation.

[Slide.]

Once the reproducibility has been
established both intra- and intral aboratory and
those USP perfornmance paraneters have been
addressed and one is still awaiting the fina
validation step--that is, the denbnstration of
replaceability. | would refer to that as the
controll ed-artifact stage. |In other words, it is
sonet hing that is very reproducible but we stil
don't know precisely yet what it nmeans. It needs
that final testing piece.

[Slide.]

So that's actually where | think DPK is
right now. At least | think Dr. Bunge has made a
very conpelling case that a |lot of the variability
m ght be worked out and that the interl aboratory
and certainly intralaboratory variability is--that

the reproducibility between | aboratories is
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sonething that is readily achievable. | think it
| ooks very optimstic for that.
My thought is that DPK may eventual ly get

there but the key word here is "now." | would say

there is concern about saying "today, that DPK

should be the nethod." | wll go through why that
is.

[Slide.]

Again, | amwlling to assunme, for the

pur poses of the discussion, that DPK rmay becone
reproduci ble at different |aboratories. But I
don't think that really is the core. | think Dr.
Ki bbe actually touched on this when he was tal king
about the anal ogy between the blood | evels and the
skin | evel s.

First of all, this is very sinilar to what
we see in Dr. Bunge's slides and this is from one
of the original papers that cane out--1 think FDA
fol ks were authors on this. Wat is dermatol ogic
phar macoki netics? Kinetics of the drug in the
skin, so kinetics and it was the plasm
concentration versus time profile was thought to be
anal ogous to skin concentration versus time
profile.

[Slide.]
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But let's think about skin for a ninute.
This is a drawing of the skin. The skin starts
down here. It sits just above the butter, also
known as subcutaneous fat. And so fromright here
up at the very top, that is skin. This huge thick
area in here that if you tan it becones | eather,
that is the derms. That nakes up the bul k of the
ski n.

There are a lot of inportant sites there
that these drugs act on, especially in the
superficial derms. Then, if one goes above the
derms, if you | ook up here, you can see all these
| ayers |i ke baklava. That is the epidernis.

At this junction right here, you begin to
see the stratum corneumwhich, if anything--this
must be the sole of the foot because, if you can
elimnate the hairs, it is a very thick stratum
corneumin this particular one. | don't think it
is generally that thick

But the DPK fol ks are tal king about
sanpling the upper part of that and then thinking
about all of the skin. The other difficulty is
that, when one is working with stratum corneum we
are forgetting about the other pathway that goes

down through the follicle.
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Here, this follicle looks like it is
bl ocked of f because it has got a hair init. But,
except for the hair and the scalp and a few ot her
areas of the body where there are really the |arge
hairs, nmost follicles are fairly patent; that is,
they are open. Drug products will nigrate down.

There is one drug product, you can read in
the literature that the manufacturers even intended
a particle size of the active to favorably plant it
into the follicle; adapoline. It is a topica
retinoid. So the follicle pathway cannot be
predicted with the interfollicular stratum corneum
whi ch is assessed with DPK

[Slide.]

So | woul d have sone difficulties with the
wor d "dermat ophar macoki netics.” | think it
prom ses nore than it can deliver. Dermato neans
skin and it is the stratumcorneum |In fact, it is
the upper part of the stratum corneumin general
We can talk later briefly about whether we are
actually looking at sonething that is kinetics.

[Slide.]

So the question is, the grand anal ogy is,
is the DPK AUC of topical dosage forns really

anal ogous to the plasma AUC of oral dosage forns.
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[Slide.]

Agai n, the stratum corneum-ny equal s sign
di sappeared--is not equal to skin. So | think that
is difficulty No. 1. | think sonme people just
readi ng about der mat ophar macoki neti cs and they have
the idea that this is all the skin that we are
really interested in, that the biophase, the active
sites, are where we are neasuring.

But that is not true. It ignores the
follicular shunt. The stratumcorneumis not the
sol e pathway. The stratumcorneumis not a rea
conpartment. It is not well mxed. There is no
equilibriumw th the actual target. Mstly, | see
DPK data com ng out as amount of drug versus area,
not versus volune, which is an unusual way of
presenting concentration.

Then, for nost of the conditions and, of
course, no longer are we tal king about lip and
vagi nal nucosa as we were back a few years ago, but
di seased skin rarely has heal thy stratum corneum
It is al nost always danmged.

So the case with an orally active drug
product--that is, one swallows a solid oral dosage
form it gets dissolved in the gastric juices for

which there is fairly good honeostasis. So this is
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going to be controlled within pretty good specs.

[Slide.]

Then it crosses the barrier which is the
gut wall, gets into the blood and, when it is in
the blood, it is in equilibriumw th the target
organ. And the blood is well nmixed, not perfectly
m xed but well mxed, sufficiently that this
becones a very powerful nodel for predicting
performance for different solid oral dosage forns.

[Slide.]

The vehicle on the skin, however, sits on
the stratum corneumand it can also deliver active
down through the follicle. And then it nmay pass
through the viable epiderms to reach the
superficial derms which is where the target is for
a lot of the products. So there are a |ot of
di fferent pat hways down through.

[Slide.]

The question about healthy stratum
corneum | think is one that will persist because,
in nost dermatoses, nost di sease states in
dermat ol ogy, the stratum corneumis danaged in a
maj or way. That is not to say that everything is
goi ng through that way. There are still inportant

follicular pathway aspects.
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[Slide.]

In fact, in Schaeffer's book on
dermat ol ogi ¢ products and penetration, they
actual ly make the statement, "Wen a dermatol ogic
drug is used, it is usually applied to diseased
skin which may not have the sane perneability as
heal thy skin...To simulate di seased skin, the
stratum corneum can be renoved. "

[Slide.]

So here is the grand analogy. Wth an
oral product, it gets dissolved in the gastric
juice which, fromone product to the next, the
gastric juice is going to be pretty nmuch constant.
It is controlled by homeostatic forces. And then
it will mgrate across the barrier which is the G
mucosa and it will go into the blood which is
relatively well mixed, is in equilibriumwth the
ki dneys or the brain or whatever organ is targeted,
and it is generally pretty nmuch the sane in health
and in disease; that is, the plasm

On the other hand, a topical product is a
vehicle that is in constant--1 mean, that is
actual ly what we are thinking about for a generic
topical product is what are the vehicle differences

bet ween the reference-listed product and the
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generi c.

The stratum corneumis only one of two
paths to the target. It doesn't predict the
follicular path. You mght have to know sonet hi ng
like particle size to know that. It is generally
not present, or at least not functionally intact,
in diseased skin. It is not nmixed at all. It is
hard to imagine that it is equilibriumwth the
target given that there are multiple ways to get to
the target and when it gets to the target, it
doesn't go back through.

Again, the problemis if one | ooks at
stratum corneum it is missing in sonme of the other
conditions that were originally suggested for DPK
So | amnot sure that there really is a well-m xed
in-equilibriumkind of conpartment with DPK that
corresponds to bl ood.

[Slide.]

Some other difficulties; metabolic
activity and perneability of the skin may be
changed under the effect of repeatedly putting a
topical product on the skin. So you can alter the
apparent diffusion coefficient and it may be
because of the active or it m ght be because of the

i ngredients, inactive ingredients, over tine.
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[Slide.]

The AAPS FDA wor kshop back in '98 incl uded
a statement in their consensus statenent on DPK

[Slide.]

"Before a DPK nethod is adopted as a basis
for bioequivalence, it nmust be shown that the
differences in DPK capture or reflect significant
clinical,” and | think it meant clinically,
"inmportant differences in formulations.” | think
that is true today.

[Slide.]

I will give you an exanple historically
of--well, I will just give you the exanple. |
think it will cone clear. First is, is anyone here
fromIndiana because | really |ike people from
Indiana. | just would want to say that first. |
have a |l ot of friends fromlIndiana--at |east | had
a lot of friends fromIndiana.

House Bill No. 246, Indiana State
Legi sl ature, 1897. A physician who had a friend
who was a House nenber on the Conmittee on Swanp
Lands cane up with a really brilliant idea. The
idea is this; remenber this was in the days before
t he hand-hel d pocket calculators, | think even

before really very accurate slide rules

file:///C)/Temp/1022PHAR.TXT (220 of 281) [11/4/2003 1:35:26 PM]



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Students in high school and students in
col | ege and engi neers and everyone who worked with
pi had a great difficulty because they woul d have
to make all these cal cul ations | ong hand.

So Edwi n Goodman, Dr. Goodman, cane up
with a great idea. He said, "There is this
enornous barrier. It is really unreasonable. It
is difficult. Wat we need is a sinpler way." It
kind of sounds famliar in a way. He says, "Let's
make pi 3.2. W will make it Indiana pi. It wll
be free for anyone within the State of Indiana to
use, students, engineers, and we will license it
outside the state so Indiana will actually make
money from other states and other entities that
will be using our 3.2 as pi."

The Swanp Lands fol ks thought the was a
pretty good idea. They passed it on to the House
Commi ttee on Education and the Indiana State House
voted 67 to nothing on February 5, 1897, to accept

a new pi for the State of I|ndiana of 3.2.

Now, of course, the House can't do this by

thensel ves. They have to send it to the Senate.
So it was passed on to the Senate and it was
actual |y bei ng debated on February 12, 1897, when a

Pr of essor Wal do from Purdue happened to be there on
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unrel ated business. This was described to him the
great advance that was going to be occurring. He
got to talk to sone of the Senators and actually
got to give his report as to why this really wasn't
going to work out.

So the Senate postponed further
consideration indefinitely, but this was in 1897
So that is one way to do alternative methods.

[Slide.]

Here is another way. This is actually--I
am al ways i npressed when | |look at this. The
anci ent Egyptians had, and | am sure they had
multiple attenpts at this, but they cane up with a
fairly involved geonetric construction and their
geonetric construction really didn't get to pi on
first principles. But it approxinmated pi

So their version was 3.1446 where real pi
is 3.141599. The point | amnmeking is the ancient
Egypti an met hod of getting to pi, while not based
on first principles, still had a sufficient
exactitude that was worked out because it was
suitable for the building materials and the
architectural styles not only in ancient Egypt but
up through Rome and in through the Mddl e Ages.

That story, | think, may be told better in
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sonme of the architectural books, if anyone wants to
check those out later.

So | would argue that that is what we need
for the DPK, that just because it nmay not be
acceptable on first principles doesn't mean it gets
thrown out. It still may be of sufficient
exacti tude.

[Slide.]

There are two parts to the validation. |
shoul d mention a third and that is peer review
really think that whatever method is going to
replace the clinical trials for the approval of
generic topical products, that that ought to be
peer-reviewed. | would think that this commttee
is probably the very best place where this
i nformati on should conme, get present and the
committee shoul d deliberate and nake
recomrendati ons on this.

But the first question would be does the
met hod nake bi ol ogi cal sense. Can you get there
with first principles. |If you can, then | think
that maybe the second part doesn't have to be so
extensive. On the other hand, if it doesn't really
make sense on first principles, then the second

part, | think, needs to be robust.
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That is the case for DPK, in nmy view, and
that is can the nethod reproduci blly denonstrate
equi val ence between the reference-listed product
and a clinically denonstrated bi oequi val ent product
and, two, superiority or inferiority to a
clinically denonstrated superior or inferior
bi oequi val ent product in an adequate,
wel | -controll ed and blinded comparative study with
at | east those three arns.

Ideally, it would have four arns. So you
woul d have an equi val ent product, a superior
product, an inferior product and the
reference-listed product.

[Slide.]

So, in conclusion, | do believe there is
conpel i ng need for good-quality generic topica
drug products. In the short term | think there
are sone things that we still haven't spent the
time on which fromwhich we could reap sone really
good strategies and reduce the barrier. But the
barrier ultimately, | think, will be best
satisfied--that is, best reduced--by a repl acenent
of the clinical trials with one of the alternative
met hodol ogi es. | think supplenentation with 3

will help i mensely.
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There are other things | know that the
committee keeps hearing about DPK but there really
are ot her nethodol ogies. Hopefully, in the future,
the conmittee will get to hear about sone of the
ot her net hodol ogi es as wel | .

Thank you.

DR KIBBE: Questions, folks?

DR. MOYE: Just a comment. | suppose one
other |l esson fromthis Hoosier pi hysteria is that
one shoul d not regul ate sl oppy science.

DR. WLKIN. | will take that as a
concl usi on.

DR KIBBE: Gary?

DR. HOLLENBECK: | mmke these coments
reflecting on the fact that | got nmy degree from
Purdue University. | did not ever find Professor
wal do.

A couple of things strike ne here. One is
I love the idea of a @B approach. | aman in vitro
kind of guy and it is nice to hear you talking
about approving generic products based on a sort of
a phase diagram Having said that, | can't think
of a systemwith a nore conplicated phase diagram
than a semi-solid or lotion or a cream

DR, HUSSAIN. Only solutions. Only
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sol utions.

DR. HOLLENBECK: Only sol utions.

DR, HUSSAIN. Only solutions. Sinple
syst ens.

DR KIBBE: There is no solution to
sonething that is not a solution

DR HOLLENBECK: It does seemto ne,
t hough, that what we are trying to find is
sonet hing to assess rel ease of drug fromthese
things. Mybe if you | ooked at steady-state |eve
and tine to steady state in the DPK approach
i nstead of getting hung up on the typical kind of
area-under-the-curve profile, that night be a
reasonabl e assessnent because that would give you
an idea of how fast stuff is coming out into this
barrier that we |look at all the tine.

DR. WLKIN:. | think that is right. |
t hi nk, as nbst cutaneous diseases are in the
healing state, gradually that stratum corneum
reforms, first norphologically and then later the
actual barrier is restored. So it is kind of nice
to have the DPK piece, | would think. It is
telling us what is happening | ate, perhaps, in the
topical use of the product. But early on, when

there is not stratum corneumin nmany of these
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di seases, | think the in vitro rel ease, just how
rapidly can it leave, is also an inportant point.

Sone of the @B things will tell us how
well it intercalates into the surface
irregularities, perhaps substantivity, howlong it
is going to stay there in which the active is going
to be dissolved because, if the active is not
dissolved, if there is rapid volatilization, then
you will seal the crystals. Those crystals are not
participating in the fixed diffusion gradient and
they are not driving anything across.

So | think that the @B in vitro rel ease
DPK m ght help on sone of these dermatoses. On the
mycol ogi cal one, | would point out that nost of the
der mat ophytes are actually at--the place where they
are living is below the stratum corneum They are
trying to feed off of the viable epiderm s and so
the current DPK strategy is to | ook above that.

The other thing is sonme of the
der mat ophytes go down into the follicle but I would
think excavating the follicle would not be nuch
difficulty for someone fromthe School of M nes.
mean, there are actually techni ques using crazy
glue and simlar sorts of things where you can

extract follicular materi al
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I think there are sonme ways to deal with
that. | think the nycol ogical one is an attractive
first target for DPK but there is nore to do than
just look at the interfollicular stratum corneum

DR KIBBE: Efrain®

DR SHEK: | have sone comments or
t houghts. Wen we | ook at the DPK, | would assune
the assunption is there that the stratumcorneumis
the barrier. Once this barrier is being renoved by
formul ation or by other ways, the pathway is open
for the drug to reach where it is supposed to act.

I think if we don't have this assunption then the
way we do the DPK today woul d be a usel ess
exerci se.

But if we believe that stratum corneumis
the barrier and we are trying to go across this
barrier, once it is across this barrier, the drug
is where it is supposed to be. |If then we | ooked
at the @B without really know ng specifically how
we are going to conmpare sameness--so you have the
drug in a vehicle which | would assune--if we can
measure the thernodynamic activity of the drug in
this vehicle which neans, in this case, | wll
assune thernodynanmic activity is the tendency to

escape, get out of the vehicle, because if it
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doesn't get out of the vehicle, it doesn't go
anypl ace.

So, if we can find a way to neasure it,
which I will call the thernodynanic activity of the
drug and the vehicle, and then the next part it
will be the tendency to get into or through the
stratumcorneum So it is like two steps. So the
sameness, the B saneness, | would assunme you woul d
| ook at the drug in the vehicle and if you have
anything there that would prevent it fromgetting
out of the vehicle.

The other thing is, then, you can have
per meati on enhancers which maybe will be consi dered
as inactive excipients but they are going to push
the drug through the stratumcorneum So if you
conbi ne those two, sonmehow, maybe you can come up
with a way to do it and the bottomline will be how
do we define the @B, the saneness, first to ensure
that a drug gets out of the vehicle when you have
two products and the sanme extent.

DR YU | think we have Q&As.

Oiginally, we have excellent coments. W have a
Prof essor David Cairns from Duke University is
comng to tal k about sone of the @@ concepts. So

am goi ng to share sone thoughts with you before we
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can go on the discussion &A because a | ot of
things, coments, relate to the @ concept.

Before that, | want to make sonme coments
to the DPK. | know that Professor Bunge's talk
concentrated essentially fromthe reduction of
intrasubject variability. But the key is to have
intral aboratory or interlaboratory reducibility.

We believe that, because of some large variability
associated with this nmethodol ogy, itself, that it
is a mpjor cause of the interlaboratory variability
whi ch has been seen

So, therefore, reduction of the
variability viewed as one way as a tool to get into
the intersubject, interlaboratory, reproducibility
as intralaboratory reproducibility.

Secondly, | think with DPK we have a high
confidence in DPK, that we believe, once inproved,
it will be useful but we |look at this overal
bi oequi val ence nethod as a systematic approach. W
are not concentrating on--indeed, we spent sone
nmoneys concentrating on the DPK but this is not the
only nmethod we are |ooking at. W are |ooking for
additional other criteria which mybe will help us
to devise, to develop, a viable way to the

denmonstrati on of a bioequival ence so that we don't
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have to rely on--in the long run, we do not need to
rely on the clinical testing.

So, because of the Professor David Cairns
cannot cone before our discussion, in order to
facilitate our discussion, I want to share sone of
our thoughts--we do not have any data--our thoughts
on the possibility of @B concept. | want to
enphasi ze again that the B concept that was
originated and proposed by Dr. WIkin here, we just
want to put a substance under this concept with
respect to the definition, with respect to howto
measure, how to define, the B concept and we seek
your advice and coments.

DR. HUSSAIN: If | may add sonething,

Law ence.

DR YU. Yes, please.

DR. HUSSAIN: | think Dr. WIlkin alluded
to that in the sense we have been worki ng and
strategizing on this topic for quite sone tine.
VWhat you will see unfold over a period of time is a
t ool box approach to bi oequi val ence for topica
products in the sense you will essentially have
different tools available for different aspects.

The B becones a foundation for many of

the things, with sinple solution types of dosage
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forns which could be gels and so forth. There are
certain advantages of sort of defining

phar maceuti cal equival ence in a very neaningful way
which relates to the structure and function of
those products--structure-function has a different
meaning for this particular one--and then building
on fromthere in the sense the technol ogies that we
are exploring or will start exploring include sone
to support sone current nethodol ogi es including

m crodi al ysis, |ooking at inmaging, |ooking at al

ot her things.

So you will see a whole host of things
come about. W are hoping that we will have the
funding for that but--so this may be the only thing
we m ght be able to do right now.

DR YU Wth limted funding, we want to
reach our goals. This is why we are here and need
your help. Hopefully, we can devise a wise way to
get there w thout nmuch cost.

Conmmi ttee Di scussion

[Slide.]

DR YU So the question is howto
characterize the simlarity we alluded to in the
discussion is QL as qualitative simlarity, @, and

@B we define as structural sinmilarity. The
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question cones back to how to neasure the @B. What
does B simlarity inply about bioequival ence.

[Slide.]

Here are sonme thoughts on the 3
structural simlarity. Could it be arrangenent of
the matter, the state of aggregation, for exanple,
di fferent polynorphic forms. In this case,

di fferent polynorphic forns, for exanmple in the
tablets, could be different in @. | put a
question mark because we need your coments. It is
different and, therefore, in many cases we have a
bi oequi val ence eval uation in vivo, bioequival ence
eval uation as well as a dissolution as a surrogate
to ensure the sane safety and efficacy.

Wth respect to suspension, for exanple,
we have an exact QL and Q2. They are qualitatively
simlar and quantitatively simlar. But they have
a different particle size. So is this @B
different? 1Is the answer is nost likely yes? W
want your comments.

[Slide.]

So how to deternmine the @B. W have
equi val ence states; for exanple, solution
Solution is a thernodynam c stabilization effort,

is it thernodynanmically stable. In this regard,
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with regard to the nature tends to go that way,
therefore, with regard to the manufacturing
process, for exanple, are there materials, sugar,
added to water or water added to sugar. At the
end, you will have the sane status so that @
implies @@.

But for the nonequilibriumstatus, for
exanpl e, suspension, cream oil and gel, how do we
determne the @B. Could it be inpacted by the
structure? Could it be inpacted by manufacturing?
Could it be impacted by histology? Could it be
i npacted by physical state of the study material,
the study material, for exanple, of a different
particle size?

[Slide.]

So different materials in the formul ati on

may require different methods. W recognize
di fferent dosage forns, for exanple, cream or gel

may require--may require--a different nethod. It

depends on what data, it depends on our devel oprent

of science in this regard.

But generally, for the future, for
exanpl e, particle drop size, excipient size
distribution, spatial arrangenment or honogenicity

of the physical states of the material or of drug
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products as well as possible cross-1inking

i nteracti on between the drug substance, excipients
as well as the excipient |ike polynmers that could
cause potentially interactions or cross-Ilinking.

[Slide.]

For the sem -solid dosage forns, we had an
ext ensi ve di scussion last time and today in the
definition of cream lotion, gel and ointment is
sinmply intermedi ate between a liquid and a solid.

[Slide.]

So the particles phase structure and the
sizes distribution, we have a nunber of ways to
measure the particle size. W have mcroscopy,
light scattering, as an exanple here. W have al so
structure, phase structure or the spatia
arrangenment. There is a possibility that we can
use DSC to detect the potential difference under
the QL and the @ but, because of the manufacturing
process, the different final physical structure may
be different. So we have ways to nmeasure them

[Slide.]

Al'so, there is interaction which |
menti oned between drug particles or excipients, or
exci pients could be polyners invol ved,

particle-particle attraction or repul sions, surface
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charge, excipients or stabilizers as well as
cross-|inking.

[Slide.]

For those interactions, we believe we can
reasonably nmeasure by rheol ogy of semi -solids. It
is different for sem -solid behaviors or
characteristics. It could be linear
vi scoelasticity. It could be stress during rate
relations as well as well as we discussed this
morning utilized to possibly classify the dosage
forns the same as solids.

[Slide.]

W al so nmentioned that | think about the
drug release fromformul ation. For exanple, we nmay
use fresh cells to neasure the diffusion property
of drugs in various sem -solid fornulations through
bi ol ogi cal nmenmbranes or artificial menbranes. |
know that at the open forumat the |ast ACPS
nmeetings, Dr. Bob Franz nentioned we rmay have to
use bi ol ogi cal nenbranes. But we keep our ears
open t hroughout our thoughts here to seeking your
comments on those variety of nmethods with the
characterization of phase structure,
characterization of the rheol ogy, characterization

of rel ease mechani sms, or rel ease properties.
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[Slide.]

So the question, which Dr. WIKkin has
alluded to, is howto relate the @B to topica
product performance. For exanple, of course, when
one sees the exanple in Dr. Bunge's presentation
you may have a different spreadability with
different fornulations. Under this scenario, we do
feel that rheology can tell you whether this is the
case or not. Wth respect to phase
structure of formulation conponents, it could be
caused by different manufacturing process.
Therefore, we use different techni ques such a DSC
to detect potential, any possible, difference.

And the drug-rel ease rate from
formul ations; we nentioned rel ease. W used Tom
Franz to measure how drug diffusion through or
transported through the either artificial nenbrane
or actual nenbrane

[Slide.]

So the validation, howto prove the B
determnation is valid; for exanple, characterize
conplex fornmulations with particles of excipients
or particles of actives. W have a research
project right now to neasure rheol ogy, phase

structure, as well as drug-release rate and the

file:///C)/Temp/1022PHAR.TXT (237 of 281) [11/4/2003 1:35:26 PM]



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

formul ations with potential differences of
manuf act uri ng process, formul ati on where the
genetic was superior or inferior, not equivalent in
clinical-trial studies.

In fact, in-house, right now we have a
formul ation which is superior to innovative
products. So those fornul ati on products we can
utilize to characterize the in vitro eval uation
with respect to @ including physical structure
characterizations as well as drug rel ease.

Last week, the at Genetic Association
nmeetings, | appealed to the whole industry
hopefully will get nore clinical studies so we can
use those studies, the materials, to evaluate, to
characterize, to validate, evaluate the B concept
as a whol e.

[Slide.]

So we have three questions for you today.
The first question is what type of studies should
be conducted to validate the DPK nethod. | know we
had sonme di scussi ons about the intratechni que
variability. Again, | want to enphasize our
thinking is to make sure this nmethod can be
utilized to have interlaboratory reproducibility,

to have intralaboratory reproducibility, so that,
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in the long run, this DPK method, along with other
met hodol ogi es which |I have alluded to you, could be
utilized as a replacenent or alternative to the
hi gh cost of clinical bioequival ence studies which
we have right now.

[Slide.]

Al so, @B studies, the @B concept, is,
first of all, a working definition, what type of
data is needed to denonstrate that two products are
@ equival ent and how should the @3 concept be
val i dated or denonstrated

The following exanple is just to give you
sone ideas. Certainly, we are open to any
suggesti ons, comrents, to any advi ce.

[Slide.]

Lastly is bioequival ence for topica
products as a whole. In this case, our discussion,
hopefully, | hope, will be limted to product which
action site is the stratum corneum specifically for
antifungal drugs so that the advice we receive from
you we can directly utilize in our overall effort.

The nore specific question is what role
should @3 DPK play in the demonstration of
bi oequi val ence for topical products. | should add

what role should @ DPK as well as any other
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240
techni ques which you woul d propose coul d be
utilized in the denonstration of bioequival ence of
topi cal products.

The next specific two questions are, under
what circunstances should B3 equival ence be
sufficient to justify a waiver of in vivo
bi oequi val ence tests. |s that possible? Under
what circunstances it can be done and al so under
what circunstances should @ equival ence and the
DPK nmethod in healthy subjects be sufficient to
det er mi ne bi oequi val ence.

You may think we need additional evaluation and we
are open to suggestions.

Wth this introduction, |I want to cone
back to the topic of Question 1, DPK, what types of
studi es shoul d be conducted to validate the DPK
met hod. We are open to discussion and questi ons.

DR KIBBE: Thank you. W wll get back
toit. W have a schedul ed break right about now
and | was wondering if we need to get up, nove
around, or do we want to just give the agency our
coll ective wi sdomon these questions and go hone.

I don't see anybody voting. W are going to keep
going. Lem are you ready?

DR. MOYE: As best as | can
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DR KIBBE: WMarv, you are not going to--

DR. MEYER | amjust ready to go hone.
DR KIBBE: You are ready to bail. Ckay.
Let's get the first question. | think we need to

seriously consider what Gary said which is what are
we trying to figure out? W are trying to figure
out how well the naterial gets out of the dosage
form The traditional bioequival ency study uses

bl ood | evels and, in the body, because we know the
di ssolution isn't going to give us the same good
estimate of how well the drug gets liberated from
the dosage form and absorbed in the body as a

bi ost udy.

Now, if we assune that once the drug gets
out of the dosage formand enters any |ayer at al
of the skin, it will continue to nigrate regardl ess
of what the dosage form | ooked |ike when we applied
it. Then we can go ahead and do concentration of
drug in the top layers of the skin at the early
time, mid time and end of the application tine.

So if you are going to put it on for three
hours, you take sone of it off early, you take sone
of it off late, you take sone of it off--you know,
you could do that kind of thing. The concerns that

I have is what is the vehicle doing to the nature
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of the underlying surface and is that a factor that
we shoul d be concerned with.

If we are strictly conparing two products,
and one does a better job of preparing the surface
underneath and, therefore, gets better levels, that
is the way it is. So your ultimate goal is just to
find out how well the drug gets out and gets into
the first layers.

DR HOLLENBECK: | would support that.
al nost think of DPK as an in vitro test. It is one
approach that we can use to assess the rel ease rate
of drug froma conplex formulation. As far as
can tell, if it is a barrier, the rate at which
drug comes out of that forrmulation is going to
i nfluence the steady-state level and the tine it
takes to get to steady-state level. So | think
that is a reasonabl e approach to | ook at that
aspect, drug rel ease fromthe product.

I do think you have got to see if you can
doit innnultiple labs. That is your main point,
now. It seens that there has been quite a bit of
reduction in variability fromthe work we saw today
but you want to make sure many pl aces can get the
sane results.

But if you want to assess release froma
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conpl ex formul ati on, that has hope.

DR KIBBE: Marv?

DR MEYER To extent that a little bit,
and | think it is an in vitro system obviously,
how woul d you validate an in vitro dissolution
test? You would take a product that failed. You
woul d take a product that was equival ent and maybe
even a product that was better and conpare it to
sone reference standard. So why not use the sane
rationale for validation of DPK?

DR. YU Soif |I hear correctly, Marvin
and Gary, your suggestion is we have a three-arned
study with, for exanple, Product A, B and C, A and
B equi val ent and A and C equivalent. Then we
eval uate whether DPK can correctly to validate
t hose equi val ency or inequival ency.

DR. MEYER At least a three-arm possibly
the fourth armal so a superior product; inferior,
superior, equal and reference.

DR. YU Yes. It is a good question. |
woul d cone back to you with what about--certainly,
we are concerned about the availability of this
four-armed clinical data. Suppose, hypothetically,
there is no such kind of products. Say no products

are avail abl e which are superior, which is
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inferior, which is equivalent, do we have
alternative ways to validate the DPK nmethod? For
exanpl e, can we change the concentration?

DR. MEYER O the test products?

DR YU  Correct.

DR. MEYER Yes. | think naybe it would
be unrealistic to expect you to find three such
test products in the nmarketplace, inferior,
superior, obviously, because they are not
bi oequivalent. But | think in the appropriate
setting, you could have sonmeone nmake themthat were
conparable to a marketed product and have just
certainly differences in dose, 20 percent high, 20
percent | ow, on the noney. That would give you at
| east extent. 1t mght not test rate real well,
but it would at |east give you an extent
nmeasur ement .

DR KIBBE: Go ahead.

DR WLKIN: | think you hit it at the
very end, that last comrent. The key thing that
DPK is hopefully telling us is difference between
vehicles. That really is the essence. So | don't
know how one can get to that by differences anong
concentrations within the same vehicle.

DR KIBBE: Gary, what do you think?
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DR HOLLENBECK: Use different vehicles.

DR. KIBBE: There you go. W are with
you.

DR HUSSAIN. Hold on. No. W are under
very--at least let ne rephrase the question in
terns of what we are saying here. Now, the
requirenents that we generally place on topica
bi oequi val ence for topical products to be QL and
@, so the vehicle differences you are | ooking at
are process differences, not conposition
differences, just to sort of put that up for
di scussi on.

DR. HOLLENBECK: They could be m nor
composition differences; right? Yes. So | do
think we are tal king about QL and @ being in place
and then we are | ooking at products that neet those
two criteria and seeing if we can differentiate or
find equival ence between them

DR WLKIN: | think you are right. |
think if it is QL and @, | nmean, if that is the
precondition, then it becomes nuch nore powerful.
My under standi ng was that passage in the CFR that |
quoted, which |I actually didn't quote, | just said
they don't need to be the sanme. The quote goes

sonething like, "Cenerally, the inactive
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ingredients in a topical product are the sane.

However, when they are not," and then there has
been a recent adaptation here. The generic sponsor
needs to docunent in sone way that the changes in
the inactive ingredients will not affect safety or
efficacy. | think that is just recently, isn't it,
the efficacy piece? It just came in in the |ast
year or two.

DR YU  Yes.

DR WLKIN. But I amnot sure how that
woul d be done other than just, again, limting this
whol e exercise to things that are truly QL and Q.

I think that is the--

DR. KIBBE: There are a couple of things
going on here. First, we need to be--when we are
trying to validate that this can pick up
di fferences, then we need to put systens together
that are different, that we think will be
different, and see if it notices them

But, once we are happy that it is truly a
measure of the drug getting out of the dosage form
and beginning its transit through the skin,
because, once it begins the transit through the
skin, the dosage formis out of the question. It

is out of the picture. It is just Iike when the
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drug noves out of the tablet and noves across the
menbrane and the gut, it is now, whether it cane
froma matrix-swelling tablet or whether it cane
froman i mmedi ate-rel ease tablet, that nolecule is
moving on its own.

Once we get that confortable, the next
step is what differences do we want to see and
whet her or not even different matrices that give
rise to sane |levels are going to be considered
equivalent. | don't nmean dramatic differences.
don't nean conparing a gel to an ol eagi nous
ointnent. But | nean, dependi ng on which
surfactant they use to nmake the enul sion, those
ki nds of things mght not be that inportant in the
ultimate schene.

If they still release into the stratum
corneumin the sane way and the stuff stil
m grates out of the dosage format the sane rate
and extent, where are you? You are probably
equi val ent .

DR SHEK: But you have to renenber it is

still a process. It is a perneability, a diffusion

process. So it is not, once a drug in this stratum

corneum conpartnment, it stays by itself. It is

still dependent on its history and find out what
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kind of a punp, a driving force, it has to go
through the diffusion |ayer.

So it is not that it |leaves and nowit is
onits own. It really depends where it is com ng
from If it is a high thernodynam c activity on
this side of the barrier, then it will continue
moving to the other side. But if this energy
pushing it stops, then you m ght see differences
there, too. So it is not directly. So where it is
coming from it is still very inportant as the
process continues.

So one way, of course, you know, it was
formul ated at a hi gher thernodynanic activity which
means it was always a saturated solution. That is
why, many tines, nmaybe the particle size, once you
saturated it, wouldn't nmake a difference as |ong as
we don't reduce the solubility with time and it
becones a cosnetic issue. But you have the stuff
that | would assune will diffuse, will be the one
which is in solution. If it is always saturated,
then it will have the sane extent.

But if you do sonmething to your vehicle
which will change this paranmeter, then it wouldn't
nmove on its own.

DR KIBBE: Gary?
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DR HOLLENBECK: | don't know that
assessing thernodynamc activity in these conpl ex
systens is as sinple as you suggest there. | think
maybe in a solution, as Ajaz junped out of his seat
to yell a few m nutes ago, okay. But in a conplex,
mul ti phase systemeven with nice cells and all
sorts of structures, | think that is what we are
westling with right here.

I don't think it is necessarily easy to
measur e thernodynam c activity in the product.

That is why you need some sort of measure like

this. It does seemthat we are spinning around a
little bit. | think that it is a presunption in
m nd that you will somehow sort of categorize these

things so that we are not | ooking at ol eagi nous
oi ntment conpared with a gel and whether that neans
strict conpliance with QL and @, | don't know.

But | think that sort of narrow ng them
down so that are physically simlar, then the DPK
test, as a way to conpare products, seens to have
sone potential. | haven't heard of anything better
yet.

It is not going to solve the clinica
points that you nmade, Dr. WIlkin. Those are very

good points. They are relevant. This test is not

file:///C)/Temp/1022PHAR.TXT (249 of 281) [11/4/2003 1:35:26 PM]

249



file///CYTemp/1022PHAR.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

necessarily going to correlate with that result.
It is just atest to try to determ ne sameness.

DR WLKIN: | think that is the concern
I will grant that the clinical test is an inprecise
answer fromthat, but it is an inprecise answer to
what | think nost clinicians, at least, think is
the right question. In this particular
circunstance, we are getting a very precise answer
and we are thinking of other ways to reduce the
variability to make it even nore precise. But |
ask, is it the right answer.

The difficulty is the stratum corneum
isn't--in nost of the disease states, there are
two pat hways. One is through the interfollicular
stratum corneum The other is through the
follicle. There are a |lot of dermatoses that have
follicular bases, acne being a major one. It is
also a very inportant site to treat in the
superficial fungal diseases. That tends to be a
pl ace where the tineas will |inger |onger just
because sonme products can't reach down into the
follicle.

So | think we need something sinmpler. |
just believe that validation is the key, that we do

need the kinds of tests in the end to know whet her
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it is replaceable, what are we giving up. It is
pl ausi bl e that the DPK may be so precise that it
actually raises the barrier for generic products
because it so much narrows--we may know so nuch
with 3 and with DPK that we are | ooking at an
i ncredi bly narrow goal post.

I don't think that is what the intent is.
So | think we need to, again, come back to what the
clinical is telling us and at | east have an idea of
the sensitivity and specificity of this assay
relative to clinical

DR KIBBE: Marvin, did you have

sonet hi ng?

DR. MEYER | amtrying to think. | think

the points that are being nade that bioequival ence
is blood |l evel s and everyone believes blood | evels
equate to therapeutic activity. But the point you
are continuously nmaking is stratum corneum | evel s,
we don't know whether it correlates to clinica
t her apeuti cs.

Is there a way that we can massage the
clinical trial. For exanple, instead of a
doubl e-bl i nd pl acebo-controlled, just have a pane
of 30 people with athlete's foot and they all get

the generic product and, if they neet historica
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success rates fromthe NDA, they are approvabl e and
simplify the clinical trial. Then you have
rel evant data although it is not the typical kind
of NDA doubl e-blind placebo-controlled two-site
st udi es.

DR WLKIN: | think Dr. Hussain nentioned
that there can be a portfolio approach. | think,
certainly, in the short term there are a |ot of
ways that we can nmaeke clinical trials smaller and
shorter and | ess expensive and perhaps even nore
informative and reduce this barrier.

DR KIBBE: | amgoing to go back again
because every time we start dealing with, oh, the
di sease is going to change the behavior of the
drug, | say, okay. But the dosage formis what we
are evaluating. W are not eval uating anything
el se because if two dosage forns behave the sane
way in the sane situation then they behave the sane
way.

Now, you are saying the dosage forns are
goi ng to behave conpletely differently in a
di seased state than a normal. Ckay. But if both
dosage forms behave the same way in a normal state,
what makes you think they are going to behave

dramatically different in a diseased state. The
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dosage formis still releasing the drug.

We have al ways used normal healthy
vol unt eers because we assune that we are | ooking at
the dosage form and not the disease state. W are
willing to accept that patients with a di sease are
different than patients without a disease but that
we are | ooking at, what, the variability of people,
and we use 24, 36, people, and we are | ooking at
the nature of the dosage form

You coul d al nost argue, and | woul d be
al most ready to argue, that to heck with people.
Let's do it in pigs. | can abrade pig skin. If you
want the stratum corneum abraded, we will abrade
it. Wat we are still doing is evaluating the
dosage form

If I can nmeasure the drug com ng out of
the dosage forminto skin, then | knowit will cone
out of a dosage formand go into skin. |If this
pi ece of skin and that piece of skin and this piece
of skin are different, it is still going to do that
same thing.

Now, if | amgoing to have to evaluate
every single new generic product in every kind of
case, every age of patient, every disease state,

then they might as well do full clinicals. [If I am
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really evaluating the dosage-formrel ease of the

drug, then I can look at a sinple system

DR WLKIN. | can go one better on the
pig skin. | would argue that everything we have
heard about DPK, if, in the end, it still would

correlate excellently with the clinical trials,
they could do it on tree bark and it still would be
acceptable. | think that it is the notion of
pragmatism That is the principle.

Now, getting to the systemic, the solid
oral dosage-form nodel and how that may differ from
the cutaneous nodel for DPK and for what the
products are intended. | think it is actually very
rarely that the solid oral dosage form the way it
gets swal l owed, gets into the gastric juices, those
are not different fromhealthy to diseased states.
The plasma generally is not that different from
healthy to di seased states for npbst disorders.

I think there is a conpelling difference,
t hough, for skin because, in the skin, for nost
der mat oses, the stratumcorneumis one of the very
first things that goes. So | woul d--

DR. KIBBE: Take it off.

DR HOLLENBECK: But woul dn't you suggest

that an intact stratumcorneumis the nost
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conservative test. So if you base equival ence on
that, it is highly unlikely that, in the absence of
the stratum corneum there would be a difference?
DR WLKIN. That is why | think of this
as sort of two polarities. |If you have got a
di sease where the stratumcorneumis--let's say it
is gone, that there was i mense inflammatory
reaction and there is no stratum corneum You are
just sitting and you are | ooking at viable
epi derm s and oozing, is essentially the surface.
That is one extrene. It is the extrene of
conpletely stripping it and | ooking to see what
makes it down to that level. And then the other
extreme is you have a conpletely intact stratum
corneum The internediate is what is happening in
many der mat oses over tine with treatnent.
So | would agree with that notion is that
DPK, with the stratum corneumintact and sort of an
invitrorelease, if you will, what is getting down
into the fluid that is bathing the viable epiderms
if you slather it on, that those are--they sort of
represent the ends of the spectrum and one could
i nt erpol at e.
On the other hand, there are differences

and | think the way DPK is being tested, Dr. Bunge
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actual ly gave an exanple of how there was a @3
di fference between one product and the other.
There was greater spreadability. So now we are
going to have DPK done with a tenplate and we are
going to suppress B differences with a new met hod.

The point is | think we could ook at with
and wi thout stratum corneum Wthout would be just
sort of in vitro release. Wth stratum corneum
woul d be DPK. Then we | ook at the host of the B3
factors which tell us howlong it stays on the
skin, how |l ong the remai ning active agent remains
in solution and, therefore, participates in the
t her nodynamni ¢ gradi ent, how well it intercal ates
with the surface characteristics. | think this
thing is reachable wi th physical paraneters.

But, again, while all of this | believe
will work, | still, at the end of the day, think
t he package ought to be validated. W ought to
know what we are giving up by going fromthe
clinical trial to the new package. Is it raising
the barrier? 1Is it the sane sensitivity and
specificity? Are we getting the sane genera
resul ts?

DR MEYER | think if you look at the in

vivo for solids, | think we kind of sweep under the
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rug the possibility that things |ike nausea,
colitis, vegetarian nmeals, all of that, everything
is still bioequivalent. Once you swallow it, it is
all bioequivalent. That is still a tube with a big
bl ack box in it.

So we kind of assume bi oequi val ence even
t hough, in the disease state, it may not be
bi oequivalent. So there is a leap of faith there,
too, in the oral system

I don't know anything about this topic but
I wonder is mcrodialysis to the point where it
could be used in sane fashion, inserting it in the
epiderm s or below the stratumcorneumor is that a
technol ogy that nmay answer this problenf

DR WLKIN. Certainly one of the great
advant ages of the microdialysis is you could insert
it under a plaque of psoriasis. You could actually
| ook at di seased skin and see how nuch drug is
making it down through and at the site of activity.
There are European studies that show up in the
literature. | haven't seen the raw datasets but
what | see in the literature is very exciting,
actual ly.

DR YU Yes. | think a couple of nonths

ago, we invited--1 forgot his name--Bill fromthe
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University of Mnnesota. And Rosachek, they are
doing a lot of these microdialysis studies. W
invited himto the FDA. He gave a seminar. W
di scussed the possibility of utilization of

m crodialysis in the denpnstration of

bi oequi val ence of topical products.

H s assessnent--his assessnent; it is not
mne--is not very optimstic especially for this
antifungal drug which we will talk about here
because apparently if our target is the stratum
corneum and you have to insert this dialysis
underneath the stratum corneum you neasure
different sites of action

DR. MEYER One thing that is nice about
the antifungals, though, it is my understanding
that there are sone objective neasurenments, sone
| aboratory tests, that you can do to see if you
have had success as opposed to psoriasis where it
isalittle nore in the eye of the beholder. |
don't knowif I amright or not but--so antifungals
may be nore amenable to an easier clinical trial
than some of the others.

DR. WLKIN The standard for antifunga
topicals is to do a culture and to do a scraping to

| ook for the dernatophyte and al so | ook for the
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clinical signs and synptons. As it turns out, sone
of the patients who have only niniml signs and
synptons and have a negative culture and negative
pot assi um hydr oxi de preparation for the hyphae,
they still will recrudesce. The fungus was stil
there. It was just hard to find.

But they are relatively | owtech kinds of
ways of doing this. It is a fairly inexpensive
assay to do at the end of the clinical trial and it
is a one-tinme event at the end of the clinica
stay. So your conment earlier on the idea of
t hi nki ng about historical rates and things |ike
that, | think probably our group needs to go back
and think again on those things.

DR, HUSSAIN: | think | just have to say
this because | think we tal k about first principles
and how we approach validation for first principles
I think needs some di scussion and sone nore thought
al so.

Now, | think the key aspect here is the
debat e and di scussi on focuses on variability in the
substrate on which the products are supposed to be
applied, over time and over patients, and so forth.
Now, | like the definition of bioavailability.

think rate and extent, in this context, with
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respect to essentially partitioning, rate being

di ffusion and partitioning, | think that provides a
way to start thinking of first principles fromone
perspecti ve.

Now, the aspect is, in the sense, is how
wel | can we characterize the product and conpare
the product in a neaningful way that leads to a
t hought process and noving to a first-principles
approach to this because we have nothing sinmlar to
first principles in the clinical-trial assessnent.
Val idating sonmething to a highly variable, with
fal se positives and fal se negatives, probably is
the right question but you sort of create
unsur mount abl e hurdles for a first-principle
approach in this scenario.

I think one of the topics we need to
di scuss further is how do you approach these first
principles keeping in mind the variability is in
the substrate or in the nenbrane that you are
treating, and so forth.

I think, fromthat aspect, we have to
think differently on the validation concept, not
just three products that do this and that because
that is not going to convince--you just convinced

yoursel f for those test procedures. You cannot
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generalize. So | think you need sonething that is
general i zabl e.

DR KIBBE: Anybody el se? | don't see
anybody el se with ideas or anybody who has a
comment .

DR. MEYER Let me challenge Ajaz a little
bit here.

DR. KIBBE: (ood.

DR. MEYER Do we really understand why
Product 1 and Product 2 necessarily dissolve
differently in vitro? Do we know the first
principles involved in dissolution? Yes; we
understand sonme things. |f you coat it with
magnesi um stearate, it isn't going to dissolve

But there are sone other interactions for
nmodi fi ed rel ease that are nore conplicated, nore
difficult to understand. | wonder if the some kind
of naive approach to DPK, where we don't
necessarily understand all the first principles,
but we can go ahead and validate it with severa
different exanples that are quite different and get
on with it.

DR. HUSSAIN: | think the traditiona
approach to putting sonething in the body, |ooking

at blood | evels, a black-box approach, | think has
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kept us away fromthinking fromfirst principles.
In fact, if we look at diffusion, dissolution and
so forth, yes; | think we can get to that from
first principles, especially for controlled-rel ease
dosage fromwhere | think the diffusion nechanisns,
rel ease nechani sns, are far better defined than an
uncontrol | ed dissolution disintegration of an
i medi at e-rel ease tablet.

DR KIBBE: That being said, that n ght
actually be the last scientific thing unless Gary
has somet hing to say.

DR HOLLENBECK: | was going to conment on
the @ question which was your second question

DR. YU Because a lot of discussion from
QL and B--a |l ot of discussion is when we ask the
first question, we directly went to third question
That is why | put it on the podiumthe third
question. | think we have a | ot of discussion with
respect to DPK refinenment, inprovenment, validation
and the possibility of utility DPK allows B for
bi oequi val ence net hod.

| guess now we can come back to the
question of @B. Thank you, Gary.

DR HOLLENBECK: And | think my response

is going to be a pretty quick one. | alnost think
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it is adream | just don't believe that we can
find a way to characterize these systens
sufficiently using the things that you are talking
about here. | like themall. | |ove viscosity
testing and rheol ogi cal characterization and creep
testing and particle-size analysis, but, in fact,
we haven't been able to do it for solid dosage
forms either.

I amall for thinking about first
principles, but | really believe, if you are
| ooking for the gol den goose, here, you are not
going to find it in a B test.

DR KIBBE: O the golden fleece.

DR. HOLLENBECK: O gol den what ever.
These are very conplicated systens and first
principles is a great way to think about them
Sone of them you will be able to find maybe a
single critical @3 test that will do it for you
But, in many of these systens--and | read through
all of the things that you are considering--1 do
not think that is going to be a way to get generic

products on the market faster.

DR. HUSSAIN: No. | think, Gary, one
aspect--1 think there are two aspects to @B. One
is a sinple solution type of a system | totally
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agree with you. Wth anything which is nore
complex than that, that will provide sonme support.
But we don't know how wi |l that support that.

The other presentation we had pl anned for
this afternoon, which we didn't have a chance
because Professor Katz is on sabbatical, is a study
that we have been doing with himfor over the |ast
two years. The study is actually predicting, from
physical, chemcal, attributes of different
formul ati ons, vagi nal fornul ations, the
distribution, the coverage, in the vaginal cavity.

What he has been able to do is to bring
the engi neering approach to sort of predicting the
behavi or of these systens in a conpl ex environnent
and then essentially followi ng that with imging
analysis to verify the predictability in vivo. So
I think we didn't have an opportunity to listen to
that and that woul d have been an eye-opening
presentation al so.

DR HOLLENBECK: Yes. And | think, then,
we are back to your question, is that
generalizable. M guess is there has probably a
|l ot of work gone into that.

DR HUSSAIN: Yes; it has. It is, in the

sense it is promising with respect to
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general i zation capability because you are using
fundamental attributes for conparing different
formul ati ons and those fornul ati ons are nowhere QL
and @ type formul ati ons.

DR. YU At the last advisory-committee
meeting, in the open public forum Dr. Tom Franz
gave a tal k about bioequival ence of topica
products used of the cadaver-skin nmodel. This
seens to ne based on the @B which we discussed and
the intact stratum corneumrepresents the
wor st -case scenario. |Is there any possibility that
we can use this in the last question, is the
denmonstration of the drug-rel ease rate identical?

DR. KIBBE: The cadaver skin has to be
fresh cadaver skin so you have got a viable skin
material. |f you use--Marv alluded to the
mcrofiltration system In a pig skin, you can get
really good cross-penetration fromwhere you apply
it through the skin into that fl uid.

You can do what we did many years ago
whi ch is punch biopsy on a pig skin and | ook at
total anmount within however deep you want to go
That is based on where you want to drug to have its
effect.

Pat, you had sonet hing.
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DR DeLUCA: Using a cadaver skin or sone
model system where you are | ooking for saneness.
If you are | ooking for a conparison to products,
think that is doable. | guess sone of the
techniques | worry about is when you are stripping,
are you affecting the stratum corneum and causi ng
some greater penetration--changi ng the actua
penetration into the dernmis and into the | ower skin
just by the technique that is being used. | am
wondering if some of the variability doesn't cone
fromthat. | don't know enough about t hat
technique. Dr. Bunge may able to comment on that.

DR YU Professor Bunge, can you conment?

DR. BUNGE: | amnot sure | understood the
comment. The tape-stripping is occurring only to
do the sanpling after the drug is renoved. So yes;
the skin is altered but you are not sanpling
subsequent to that. So the alteration doesn't
matter, | guess, with respect to the neasurenent,
itself.

DR DeLUCA: | am confused now with the
met hod. You are not measuring the drug?

DR. BUNGE: W are measuring the drug in
the stratum corneum and the stratum corneumis

sanpled by tearing it off on adhesive tapes. But
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the drug, then, after--so you are only neasuring it
in the stratum corneum

DR DeLUCA: But the drug doesn't stay in
the--there has got to be some dynam ¢ process. The
drug gets into the stratum corneum and then | eaves
the stratumcorneum It doesn't stay there.

DR. BUNGE: That's right. And the
concentration profile you develop in the stratum
corneumis affected, of course, by the fact that it
is clearing on the other side.

DR. DeLUCA: | guess what | was asking is
the technique alters the other side in sone way
that causes the residence tine or the
cl earance--alters the clearance of it fromthe
stratum corneum which | eads to sone of the
variability that you are seeing. That was the
quest i on.

DR KIBBE: | think that the issue is that
they only sanpl ed one site once. You sanple
different sites for different tine frames. So your
sanpling procedure gets that sanple and that's it.
So it has no effect on what is going on

DR. WLKIN. There is, | think, a
substantial anmount of drug that does stay, though,

in the stratumcorneum | nean, it never nakes it
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through. So there will be a tinme at which the
topi cal product on the surface, there has been
vol atilization and the anpbunt of active ingredient
wi Il become crystallized or anorphous but it won't
be dissolved. So it won't be driving anything.

At that point, if you do the DPK
procedure, you can find drug there. It is not
moving very rapidly in any direction at that point.
Alot of it--stratumcorneumis fairly desiccated
and sone of the drug is no |longer in solution that
you are actually finding in the stratum corneum

DR HOLLENBECK: | would just get back to
Dr. Yu's question about cadaver skin in an in vitro
diffusion cell as a viable test nmethod. | would
say it is just as good as the DPK nethod that we
are talking about. | think what we are searching
for is some reproduci bl e way, relevant way, to
assess drug rel ease fromthe products. That is
probably nore controll ed.

DR. KIBBE: There are going to be
theoretical short falls in analyzing any of these
systens. But if we keep ourselves focused on what
are we trying to evaluate, and that is the behavior
of the dosage form not the progression of the

di sease or the therapeutic outcone, but the
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1 behavi or of the dosage form if we think that the
2 dosage formrel eases drug and this drug can be

3 easily nonitored as it penetrates a piece of

4 cadaver skin, then, if that will differentiate

5 bet ween di fferent dosage forns and their

6 characteristics, then you are fine.

7 DR SHEK: As a matter of fact, in the

8 devel opi ng of topicals for years--but | wouldn't be
9 too surprised that the way you devel op the product,
10 you are using cadaver skins to optinize your

11 formul ati on, your product. So it is being

12 utilized. 1Is it good enough to go now

13 regul atorywise and to say it is the sane or not?
14 But that is what | was tal ki ng about, your

15 surrogate for thernodynamic activity. |If it

16 rel eases the one and it conbines, that night be a
17 way to go if we can standardize it so it can be

18 r epr oduci bl e.

19 W have to tal k about occlusion, whether
20 you have your sanple on one side, the usual aspect
21  of diffusion and then solutions on both sides. But
22 I think there are ways, at |east people try to
23 devel op techniques. Maybe it would be worthwhile
24 to go back and talk with people who are expert in

25 this area, who are doing it, can that be utilized
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to evaluate the @B, because that should, | believe,
i ncl ude everything that you have whet her your drug
is being binded to sonething that doesn't let you
go through, it has the tendency to perneate.

But we have to evaluate very carefully.
Can it be standardi zed sufficiently to evaluate the
@. It is being done, | think, quite--

DR. HUSSAIN: | think that that is a very
good point and | think that is usually done. But I
think I also want to sort of point out that we did
not present the long history of all the work that
has gone on in this area, the FDA. But the sinple
rel ease test that we have that rel eases drug
through a menbrane picks those things up

So it boils down to what | say is the
activity of the drug and the aspects that will
relate to activity. So if you really look at it--1
don't know, when | retire fromthis and so forth,
it will be areflection of frustration in terms of
you couldn't even argue fromfirst principles here.
So that is, | think, the nost frustrating part of
this is you have the answer but you are not | ooking
at the right thing.

DR KIBBE: Anybody else? W are having

so much fun. Hilda, do you have any housekeeping
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things? Ajaz, do you want to say anything to
sunmari ze or should | summarize?
Concl usi on and Sumary Remar ks

DR HUSSAIN. | have a few cl osing
remar ks.

DR KIBBE: He has closing remarks. | am
going to retain the Chair's prerogative to trunp
his cl osing remarks.

DR HUSSAIN. Again, | think, it is always
enlightening and the time for reflection after one
of these advisory comrmittee meetings. Before
forget, | want to thank Dr. Mye and Dr. Bl oom and
Dr. Rodriguez, who is not here, because they wll
be nmoving off of this cormttee. W are expecting
some new nenbers coming in. | really thank their
contributions. | think it has been a wonderfu
di scussi on and enlightened di scussion with them and
hopefully wi sh themthe best for the future.

I would like to sort of quickly sumarize
a few aspects. W started this neeting with
several subcommittee reports of clinica
phar macol ogy and manufacturing science. | think
that was interesting if you have seen the aspects
of risk perneated fromboth the commttees. W

then noved on to discussing paranetric tolerance
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interval test as a nmeans for inproving the
statistical rigor of our current acceptance
criteria and test nethods.

I think the key chall enge there was how do
we break the deadl ock that we have sort of found
oursel ves in between FDA di scussions and | PAC- RS
proposals. | think the discussion was hel pful for
st eppi ng back | ooking at the same problens from
di fferent perspectives.

I think we would probably have changed
some mnds in terns of how to approach the problem
VWhat we will plan to do is regroup and strategize
and take the discussion into consideration and sort
of chart a path for the next six months. | amfirm
on that. If in six nonths we don't cone to a
resolution, that process will end and we will
approach that froma different perspective

I think one of the key aspects there was
we need to bring sone rel evance, clinica
rel evance. What was interesting to see is, |
think, when we bring the clinical pharnacol ogy and
manuf act uri ng subconmittees overlap, | think
getting to the PK/PD aspects of that, and so forth.
So there is a hopeful dialogue that needs to begin

with that.
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In addition, | think, getting the
clinicians involved with that discussion would be
essential. But | think what ny recommendations to
the group when we regroup woul d be that they focus
on resolving all the statistical issues that are
confronting them and do not underestimte the
enotional and the chal | enges, commruni cation
chal | enges, that they have with respect to the
concept of zero tolerance. Zero tolerance is not
actually zero tolerance, but | think that has to be
communi cated effectively and very clearly for it to
be successf ul

I think we should not underestimate that
challenge. | think it is a great challenge. At
the sanme tine, then focus on creating exanpl es and
scenarios to explain that. So | think that would
be what | woul d expect to be conpleted in six
months. Then the issue of gap that existed between
FDA and | PAC-RS proposal s can be addressed in a
more rationale setting where we bring all parties
together with the clinicians and ot her aspects
because the gap cannot be filled based on the
di scussi ons we were havi ng because each coul d argue
that it is an arbitrary nunber. So | think we need

to do that.
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We then noved on to, | think, a risk-based
CMC di scussion. In that, | think what | could
gather fromthe discussion here we have essentially
a two-pronged approach to managing risk. The
approach that we started with Dr. Yuan-yuan Chiu
about three years ago and which often will be
considered quite conservative. But it based on
limted informati on based on a retrospective
eval uation of where risk factors are fromthe
chemi stry aspect.

The second | ayer of the second tier of
that, she mentioned, is a clinical assessnent of
that. But | think we will plan to work towards a
draft gui dance on the general principles for risk
in the absence of full process understanding. So
it is a conservative one. And then nove in
parall el to that devel oping the concept of process
under st andi ng and using that as a framework for
ri sk managenent.

That becones nore a conpany-specific
approach because each conpany will have different
| evel s of process understanding and will try to
utilize that. So what will happen then is products
that are not covered with the original risk

approach that Yuan-yuan Chiu proposed and one based
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on process understanding will actually provide
coverage for all products and actually provide a
means of assessing risk fromdifferent

per spectives, too.

So that is the thought process that | have
and that is what | gathered the discussion |ed us
to that sort of an anal ysis.

I think the nomencl ature discussion is,
again, a conplex situation. It is not purely a
scientific issue. It is a comunication issue. It
is alabel issue and it is quite a confounding
i ssue. The inportant point | wanted to make here
was | think, for both internally and for everybody
el se, is we need to think about the intended use of
the product and think ahead of what the criteria to
judge the intended use shoul d be.

In the case of orally disintegrating
tablets, | think the definition that we initially
provi ded was not clear because we have to be
careful with respect to saying a matter of a few
seconds and so forth. M proposal, | think, to the
FDA staff and our clinical colleagues would be to,
as soon as we have a new dosage indication that
brings either conveni ence or which becones a | abe

aspect, | think we really need to step back and
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say, if this is the intended use for this
particul ar product, we need to really exam ne what
ot her products m ght be and, for that intended use,
what is the relevant criteria for judging or

cl assifying these products.

I think the challenge we are facing is we
are inundated wi th new dosage forns, new
technol ogi es, and so forth yet we are bogged down
wi th ol der nanes, older term nol ogy, which actually
don't nmke sense; lotions, creams, and so forth.
think you saw the struggle there of sort of
bringing sone rationality to sone of the ol der
dosage forns.

I think, again, a lot of challenges with
respect to communication, with respect to naking
sure the intended use of these products are
reflected in the label as well as in the name that
we use for them

So | think ny aimis to try to avoid sone
of the hurdles that were created by a nonspecific
definition that we had for the oral disintegrating
tablet and try to do it right the first tine. That
is the chall enge

Now, topical bioequivalence; | think this

is a long-standing discussion and debate. | think
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the key becones is | think you have very different
perspectives on different sides and finding a
common ground has been difficult. But | think what
we will be doing is noving towards a portfolio
approach on | ooking at a conbination test,
different test, and sort of trying to construct
that portfolio that either a conbination of tests
will cover all aspects or if you will have a test
which will be different for different indications.

So | think that is the concept we want to
move forward with. But the challenge will be,
think, funding for research. | had high hopes but
t hose hopes were dashed and | think funding is
going to be a significant problem So what you saw
here | hope is not the end of that discussion

But | really would like to sort of take
this opportunity to talk to the folks in the
generic industry. | think it is tine to sort of
maybe | ook at some col |l aborative research nodel s.
On the manufacturing side, we have established a
col | aborative research and devel oprment agr eenent
with Pfizer devel opi ng i nagi ng technol ogi es for
manuf acturing controls. Wy can't we think about
col | aborative research and devel opnent agreenents

wi th naybe generic conpanies to devel op some of
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t hese products.

So | think that is a thing that | wll ask
Lawence to explore that further. Wth that, |
think that is sort of my summary of the di scussion
and | think it has been very valuable. Otentines,
it appears that we are not making progress but,
oftentimes, | step back and | only listen and
think that listening really hel ps us.

So not only we see different perspectives
but also | think we sort of anticipate the
chal | enges that we have ahead of us trying to
communi cate to the outside world. |In addition to
that, | think we get valuable scientific input and
advice fromdifferent perspectives.

Otentines, people ask ne, was this
useful. | think trenendously useful. So, as you
go back, please keep that in m nd and have a safe
trip. Thank you.

DR KIBBE: Thank you, A az.

Just a few conments fromthe chair. |
renenber kind of an Cccanis razor approach. |f you
have nmultipl e ways of describing a system the one
that is the sinplest is going to do you the best in
the | ong run.

| think zero tolerance, we canme to the
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di scussion and a lot of us used it as a little
safety blanket. | think, unfortunately, it is
going to be a bigger PR problemthan it is a rea
problemin terms of setting up criteria for your
testing. PRis going to be a real issue with it
when it gets out because there are going to be
peopl e who are saying, well, if you are allowing a
few of these products to not work, how do we know
that ny little girl isn't going to be the one that
gets the product that doesn't work

I think that it has been the tradition of
the agency and | agree with that they set up
tighter expectations with options to nake them
| ooser rather than | oose expectations with options
to nmake themtighter. It puts the burden in the
wong place and | think our colleagues in industry
will eventually recognize that with this little gap
di scussi on.

On the nonenclature, | think the sinplest
definition that we can cone up with is the best and
I don't like the idea of putting a quantitative
number in a definition. But | |ike the idea of
listing the attributes in the definition. So that
whol e di scussion we had, | would have put rapid or

reasonable tinme frane and not said 60 seconds and
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| et the agency decide what that really is going to
play out to be when we start to see different
dosage forns devel oped.

I think the dermatol ogi cal products,
because they are for local effect, if there is any
way that you can just devel op a system byproduct
that would | ook for the drug at the level in the
skin that it is supposed to be to do its job, even
if you do it in an animal nodel where you do a
punch biopsy and you say, there it is, and you
compare the two of them you are going to be better
off than trying to--and, as we try to equate it to
bi oequi val ency in the traditional way and when you
keep using that term | think upi are going to make
it nore difficult to come to a sinple answer.

Last, we should probably neet in five or
six nmonths. | amgoing to | eave that up to Hil da,
just as long as she plans it for soneplace very
rel axing and warm | was hopi ng perhaps naybe
April in Hawaii would be good. No? | guess with
price constraints and financial constraints, we
won't be there.

I have enjoyed this. |s there anyone who
has anything to say? Let ne thank Lem and Joseph

and, in absentia, Nair for contributing and | ook
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1 forward to seeing you all again next year. | hope
2 you have a pleasant trip back and | haven't kept
3 you here | onger than your tinme allows you to get to
4 your airport.
5 (Whereupon, at 3:40 p.m, the neeting was

6 adj our ned.)

file:///C)/Temp/1022PHAR.TXT (281 of 281) [11/4/2003 1:35:26 PM]



	Local Disk
	file:///C|/Temp/1022PHAR.TXT


