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PROCEEDI NGS
Call to Order
DR COONEY: | would like to wel cone

everyone to this norning's neeting. W have an
opportunity for an on-tine start. | am Charles
Cooney, the new chair of this commttee. | am
delighted to wel cone everyone here, both the
conmittee nmenbers as well as the guests. W have,
not surprisingly, a full agenda this norning and we
will begin with addressing the conflict of
i nterest.

Conflict of Interest Statenent

MS. SCHAREN:. Good norning. The Food and

Drug Administration has prepared general matters
wai vers for the foll owi ng special governnent
enpl oyees, Charl es Cooney, Patrick DelLuca, Carol
@ of f, Arthur Kibbe, Mchael Korczynski, Thomas
Layl of f, Marvin Meyer, Kenneth Mrris, Nozer
Si ngpurwal | a and Jurgen Venitz who are
participating in today's neeting of the
Phar maceuti cal Science Advisory Conmittee to, one,

receive an update fromthe dinical Pharmacol ogy
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Subcommittee and, two, discuss and provi de coments
on the general topic of establishing drug rel ease
or dissolution specifications.

This neeting is being held by the Center
for Drug Eval uation and Research. Unlike issues
before a commttee in which a particular product is
di scussed, issues of broad applicability, such as
the topic of today's neeting, involve many
i ndustrial sponsors and academ c institutions. The
comm ttee nenbers have been screened for their
financial interests as they may apply to the
general topic at hand. Because general topics
i mpact so many institutions, it is not practical to
recite all potential conflicts of interest as they
apply to each nenber. FDA acknow edges that there
may be potential conflicts of interest but, because
of the general nature of the discussions before the
committee, these potential conflicts are mtigated.

Wth respect to FDA's invited industry
representatives, we would like to disclose that Dr.
Paul Fackler and Dr. Gerald Mgliaccio are

participating in this neeting as non-voting
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i ndustry representatives, acting on behal f of

regul ated industry. Dr. Fackler's and Dr.
Mgliaccio' s role on this comrmittee is to represent
industry interests in general and not any one
particul ar conmpany. Dr. Fackler is enployed by
Teva Pharnmaceuticals and Dr. Mgliaccio is enployed
by Pfi zer.

In the event that the discussions involve
any other products or firnms, not already on the
agenda, for which FDA participants have a financi al
interest, the participant's involvenent and
exclusion will be noted for the record. Wth
respect to all other participants, we ask in in the
interest of fairness that they address any current
or previous financial involverment with any firm
whose product they may wish to comment upon. Thank
you.

DR. COONEY: Thank you. Now Hel en W nkl e
will provide an update

Introduction to Meeting--OPS Update

M5. W NKLE: Good norning, everyone.

would like to welcone all the nenbers of the
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advi sory commttee and to especially wel cone Dr.
Charl es Cooney as our new chair of the advisory
committee. W, at FDA, have worked with Dr. Cooney
as a nenber of the comnittee and have really felt
that he has provided a lot of input into the
committee's activities, and feel that working with
himin the next two years as chair is going to be a
very important step for all of us.

Before | tal k about the agenda for this
session of the advisory commttee, | would like to
talk a little bit about our current focus at the
agency or what we are calling a paradigmshift. |
think it is inportant for all of us to understand
clearly the changes that we are naking in the
agency and the role of the advisory comrittee in
assisting us in nmaking these changes. Based on
recent initiatives in FDA, including the
Phar maceutical cGW Initiative for the 21st
Century, the PAT Initiative and the Critical Path
Initiative, you can see the shift in FDA s thinking
about regul ating product quality.

Specifically, there is a focus in these
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initiatives to place nore responsibility on
industry to ensure the quality of their
phar maceuti cal products rather than rely solely on
regulatory scrutiny to maintain that quality. This
is really the paradigmshift, a sharing of
responsibility for drug quality with enphasis
pl aced on industry to understand their processes
and t he underlying science of those processes.

Wy woul d we want to nake that change?
There is no evidence that the products out there on
the market are bad products. There is no evidence
that the agency has done a bad job in serving as a
surrogate for ensuring good quality products for
the consuner. And, there is no evidence that
industry is not focused on quality as an imnportant
attribute to manufacturing products. However,
times are changing. As we enter the 21st century
we have an excellent opportunity to begin to
prepare for how we will handl e pharnmaceutica
regulation in the future. The tine is ripe for us
at FDA to invest in that future and to ensure that

the direction we are going in is adequate to handle
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the changi ng worl d of pharnmaceutical devel opnent
and manufacturing while we continue to be able to
serve the consumer. It is the right time too to
ensure that our regul atory invol verrent does not

hi nder the innovation and continuous inprovenent in
manuf acturi ng and ensuring the quality of

phar maceuti cal products.

So, FDA has begun a journey towards this
paradigmshift. | want to say it is a long
journey. It started several years ago but we have
a long way to go, and we have numerous chal |l enges
al ong that way. However, with these chall enges
conme opportunities and | think this is the
important thing for us and the advisory committee
to remenber, that we need to take advantage of
these opportunities. It is inportant not only to
take advantage of the opportunities to help us
i mprove on how we regul ate product quality, but
al so to ensure that we provide for nobdernization
both at FDA and within industry for the 21st
century.

The gui ding principles of the
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Phar maceutical cGW for the 21st Century, which
i ncl ude risk-based orientation, science-based
policies and standards, integrated quality systens
orientation, international cooperation and strong
public health protection, serve to help us in
devel opi ng the pathway to restructure the oversight
of the pharmaceutical quality. As each of you
knows, there are a number of forks in that path and
you, as nenbers of this advisory comrittee, are
really here to help us determine the right path in
the road to go froma scientific perspective, and
to hel p and advise us on howto fill the gaps which
exist in the FDA. These include gaps in
organi zation, gaps in science and gaps in policy.
The conmittee has already participated in
di scussions on a nunber of scientific issues which
have hel ped in fornulating a strategy for
addressi ng many of the questions that have emerged
as a result of this paradigmshift. W have
al ready di scussed a nunber of issues which have
significance as we devel op our future regul atory

paradi gm including such issues as pol ynor phi sm

file:/ll/[Tiffanie/c/storage/0503PHAR.TXT (11 of 305) [5/16/2005 3:32:16 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

bi o-i nequi val ence of generic products, and we have
wor ked together to support such initiatives as the
Process Anal ytical Technology Initiative. The
committee has al so been extrenely hel pful in noving
toward this new paradi gmw th other discussions
that we have had on various topics. However,
again, the journey has only just begun

The agenda for the next two days was
devel oped to provide an opportunity to discuss two
other scientific topics which are inportant to us
to better understand and nmanage in order to nove us
steadily along the path of change. The first topic
is on establishing drug rel ease or dissol ution
specifications. GCbviously, how we set
specifications is inportant to the future. As we
nmove to the desired state of pharmaceutical quality
we want to ensure that specifications are based on
mechani sti c under standi ng of how product and
process factors inpact product performance. W are
currently in the process of developing a tactica
pl an for setting dissolution specifications. As

you will hear fromthe presentations today, we have
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devel oped the fundanentals for this plan which
include a systens view of setting specifications,
ensuring that all factors which affect dissolution
are considered; basically ensuring that we connect
all the dots in CMC to ensure a nore conprehensive
and systematic way of setting specifications.

FDA recently held a specifications
wor kshop i n co-sponsorship with the Product Quality
Research Institute. The workshop indicated a need
for additional efforts to nmove toward better
setting of specifications in general. Sonme of the
specific points that were brought out at the
wor kshop i ncluded a | ack of globalization on how
specifications are set; a need to better define
what we should do versus what we can do; a need to
better define the role of the conpendia in the new
paradi gm and a need to revisit the decision trees
in | CH QA

Qur discussion at the advisory commttee
today is not designed to address all the workshop
i ssues and concerns on setting specifications. The

di scussion today will, however, help us finalize
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the tactical plan for setting dissolution
specification and will lay the foundation for our
thinking in setting specifications for CMC and
addressing the specific issues that were identified
at the workshop.

We woul d appreciate the conmttee's
comments and suggestions as to what data is needed
to support our plans. This would include | ooking
at statistical methodol ogy, etc., and how we m ght
i mprove on our thinking in our tactical plan and
specifications setting in general

At this neeting we will also discuss, as
our second big topic, quality by design and
phar maceuti cal equival ence. As you wll renenber,
at the last neeting we set the stage in our
di scussi ons on bi oi nequi val ence and bi oequi val ence
testing of locally acting A drugs. At this
meeting our goal is to nodernize our genera
t hi nki ng about pharnaceuti cal equival ence and to
expl ore how quality by design can be | everaged to
ensure nore rational approaches to decision-making

so that we can nove froma reactive environnent to

file:/ll/[Tiffanie/c/storage/0503PHAR.TXT (14 of 305) [5/16/2005 3:32:16 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

a proactive regulatory schene of assessing
equi val ence

We will discuss a nunber of rel evant
topics, including biopharm classification system
usi ng product devel opnment information to address
hi ghly variable drugs; and we will revisit the
concept of decision trees for ensuring a rationa
approach to deternining bioequival ence for topica
drug products. W |look forward to the comrmittee's
feedback on these extrenely inportant topics, and
that discussion is for tonorrow.

There are a nunber of other topics we wll
cover at this neeting, including an update fromthe
wor ki ng group on paranetric tol erance interval test
for dose content uniformty. Bob ONeill will give
that update. And an update fromthe Cinica
Phar macol ogy Subconmittee. We will also discuss
with the conmittee our perceived need to establish
a working group for the review and assessnent of
OPS' research prograns. Qur goal in |ooking at our
research prograns is to ensure a comopn approach to

all laboratory work and to ensure that our research
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aligns with our overall mssion

Now t hat we have two | aboratories in OPS,

a biotech. laboratory and a | ab focused on snal

mol ecules, it is extrenely inportant that this

al i gnment takes place and we really |l ook forward to

your input on how we can better align these two

| abor atori es.

As you can see, we have a full agenda but
I think the topics to be discussed are really of
great interest to us as we nove down the path to
the desired state for pharnmaceutical quality, and

| ook forward to a very interesting discussion on

each of these topics. Thank you.

Openi ng Remar ks

DR. COONEY: Thank you, Helen. | would

like to just add a couple of comrents, if | may,

get us started. | amdelighted to have the

opportunity to work with the FDA and to work with

this commttee during the conming two years. It
a particularly exciting tinme because as we | ook
forward, as Helen has indicated, there are very

important new initiatives on the table with the
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CGW Initiative and the Critical Path Initiative
and these, indeed, lay a foundation that we all
need to work within. In fact, it is an exciting
opportunity to work within those initiatives to
| ook at how we can better address sone of the
chal | enges going forward

Certainly, as we look forward there are
nmore chal | enges than there have been in the past.
We are facing a world of increasing nolecul ar
complexity; a world of increasing demands by
consunmers; a world in which we have increasing
complexity not just in the nolecules but in the
delivery formats of these products and the rol e of
this commttee is very inportant in helping to
provi de advice to the FDA and to the division to
deal with these problens. | nust say, | applaud
the forward-1ooking and the proactive stance that
i s being taken on these issues.

We have sone chal |l engi ng goal s today and
tomorrow, not the |east of which, of course, is to
stay on time. But the reason that the chall enge of

staying on tine is a challenge is because of the
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very high content of material that we need to dea

with. So, | will do ny best to try and keep us
wi thin the proper boundari es.

Again, | look forward to working with

everyone. This will be a very interesting two days

and | see it as an inportant step in what will

continuing series of discussions and activities and

recommendations that we will need to work on with

the FDA. Wth that, the first presentation and

di scussion this norning will be by Ajaz Hussain

and we will begin by digging in to establishing

drug rel ease and dissolution specifications. A az,

pl ease?

Establ i shing Drug Rel ease or Dissolution

Speci fications Topic |Introduction

DR HUSSAIN. Thank you, Dr. Cooney.

think topic one is entitled quality by design
approach for quality control and assurance of

dissolution rate. In the background packet, as

well as in the presentations, | have tried to keep

the term nol ogy dissolution rate all along to

illustrate the one challenge which we will not be
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di scussing today, and that is the nmetrics for
dissolution rate itself. W express dissolution
rate as a Q factor which tends to be confounded
with the variability of the assay itself. So, that
is not the topic for discussion today but | just

wanted to alert you on why the word "rate" keeps
com ng back and back again. So.

Topic one: Qur goal is to seek your
recomrendat i ons and endorsenment of the proposed
regulatory tactical plan. Wth this tactical plan
we hope to start nmoving towards putting together a
set of regulatory tools and policies that will help
us define elenments and details of the elenents
necessary to realize the goals of quality by
desi gn.

The question that we are posing to you is
are the tactical steps outlined consistent with the
goal s that we have shared with you? What initia
steps and/or changes woul d you reconmmend to inprove
this plan? What additional scientific evidence do
you feel would be necessary to support the

devel opnment and i npl enmentation of this plan?
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General considerations for identifying and
devel opi ng statistical procedures and, in
particular, | want to enphasize for this discussion
today that we have left out a discussion on
statistical procedures because our experience has
been that if we start with that as a topic it |eads
to protracted debate, and you will hear one report
on that debate fromBob O Neill tonorrow, the
debate on paranetric tol erance interval that has
been going on for years and hasn't cone to any
resolution. W feel that if you approach it from
scientific foundations first, statistics is sinply
a tool to inplenment the scientific decision
framework. So, that is the reason we have kept
that out of discussion for today. Cearly, we are
seeki ng your specific recommendati ons and ot her
recomrendati ons that you nmay have includi ng how we
shoul d prioritize our work to develop this tactica
plan to a full proposal, which we hope to bring to
you at a subsequent neeti ng.

VWhat are the proposed steps? The proposed

steps are to develop an alternate regul atory
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21
approach to denonstrate the suitability of
di ssol ution neasurenents systeny introduce and
utilize the concept of reproducibility and
repeatability study using the actual pharnmaceutica
product for which we set specification. Here, the
proposal is to consider using the pivotal clinica
lot or the bio. lot as a basis for identifying how
sensitive, or lack of it, it is to a dissolution
test method and estimate the variability in the
met hod and, therefore, of the product.

So, the first two steps are sort of
together. But the next three steps are also sort
of in one clunp. W want to nove towards a
system based decision tree for establishing
di ssolution rate specification. Wthin that
framework | think we would like to utilize
opportunities to utilize the PAT approach for
controlling dissolution rate and devel opnent of
real -tine quality assurance strategies. Al so, a
decision tree for design-based concepts articul ated
in the draft 1CH @B guideline, which is in your
background packet.

So, those are the decision trees which we
would like to develop. At the same time, when we

conme back with the full proposal to you, we would
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like to bring to you a side-by-side conparison of
new and generic drugs because we think this is an
opportunity for both sides, and some of the
frustrations the generic industry feels can be
addressed with this proposal, and | will explain
that towards the end of the day, and expl ai n why
the level of quality assurance or quality contro
confidence in the proposed approach wll be higher
than what is achieved in the current system There
is no doubt in ny mnd but, clearly, you have to
agree with that.

We al so seek today your recomendati ons on
how we shoul d approach the statistical aspect of
this and then what will help you to discuss this
proposal when it comes to you. So please give us
your recommendati ons on how we shoul d prepare a
detail ed proposal for a subsequent ACPS neeti ng.

The other step that | think is inportant

and is very tinely, because this Friday or this
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Saturday | |leave for Brussels for our |ICH neeting,
is that we do intend to seek the discussion here,
and utilize the discussion here, to seek
har noni zati on of the approach we are proposing
under the ICH, especially the ICH @ Part 2, and we
will start devel oping that guideline in Brussels
next week.

ICH B draft guideline essentially brought
a basis for getting and consi dering pharnmaceutica
devel opnment information in a structured way for
pharmaceuti cal decision-making in the CMC arena at
FDA. The guideline was constructed with this
figure, on your right, in mnd. You have to focus
your design efforts on the intended use of the
product, the patient population and so forth, that
| eads to a product design and that product design
dictates the design specification, which are
customer requirenments, and these requirenents, some
of themif they are critical, becone regulatory
specifications. Then the product design and design
specification dictates or |leads to design of a

manuf acturi ng process to reliably and predictably
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deliver those specifications back to deliver the
i ntended use.

In a systematic way, if you approach
phar maceuti cal devel opnent in a structured way, you
get sone benefit, we believe. You achieve a higher
degree of process understandi ng and give regul ators
hi gh confidence of |low risk of releasing a poor
qual ity product; high efficiency through continuous
| earning and i nprovenent. And, | think it hel ps us
to address sone of the gaps we have in the current
system | have tried to illustrate the current
process w thin FDA and the manufacturing and R&D
process within industry. Research and devel opnent
will develop the products, transfer themto
manuf acturing and then we have, by law, a separate
quality unit to maintain quality assurance. You
have all the specification results and you have
products which don't have all the specification
results.

I n approachi ng and assessing the quality
we bring a team approach, a multi-disciplinary team

approach whi ch includes pharnmacol ogy, toxicol ogy,
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CMC review, clin. pharm, bio. pharm review and
the clinical assessnment. And the decision
collectively is a risk-benefit decision that |eads
to an approval of a product. The approved product
is then transferred--it is called technol ogy
transfer--and the process is validated.

The validation process includes
qualification criteria and so forth, but there is
an el enent of that which is process qualification
Process qualification is essentially, in ny
opinion, the interaction between materials and
equi prrent and environment that you really have to
study. In the current state that essentially is
judged on your ability to repeat it three tines.
Si nce the pharmaceutical devel opment information is
not available for CMC reviewers, the quality of
that and the understanding containing that is not
wel | understood in the regulatory sense. So, we
are losing an opportunity to nmake nore rationa
deci si ons.

Now, we have a divide, an organizationa

divide within the agency between, say, review and
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GWP inspection. The cQGW process is hel ping
bridge. The PAT is an exanple of how we have
bridged it. Qur experience or learning fromthe
initiative clearly identified a need for a quality
systemorientation. | would be wong if | said
that | really did not understand what this really
meant or really didn't care about what quality
system i ssues were because | was | ooking from
several years ago. But | think I have gained a
much deeper understandi ng of the inportance of the
quality systemorientation

So, here is a representation of that from
a paper that we published on innovation and
conti nuous inprovenent in pharnaceutica
manuf acturing. Say what you do, do what you say,
prove it and inprove it are the el enents that nake
up a quality system Consider the way what you do
is your application to FDA. So, that is a CMC
revi ew assessnment process. Now, do what you say
can be considered as are you able to manufacture to
the conmmitnents that you have placed in your

application? Now, there is a gap since our
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reviewers don't have an idea that they really do
what they say. That is a GW function so there is
uncertainty there. And prove it. How do you prove
it? | think metrics for proving it could be
process capability and the recalls, and this and
that. |If you are unable to prove it you need to
have a collective action and a preventive action.

Qur experience has suggested that in nost
cases root cause is unknown or a poor analyst is
bl aned. So, we actually don't get to a root cause
generally. Does the current system support or
facilitate getting to the root cause? | think that
is the question. In many ways | think say what you
do and do what you say, if you take that ratio is
process understandi ng and your ability to prove.
So, in many ways | think you have to think about
t hat .

Now, a modern quality system has a
di mensi on of inprovenent, continuous inprovenent
and i nnovation. The dotted line sinply says that
is an option that should be available for industry

to do. It is dotted because that is not a
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requi renent per se, but the rest are all
requirenents. So, | think we are trying to address
some of these gaps al ong the way.

Now, the definition of continuous
i mprovenent is interesting and it really sets the
stage for this discussion. | have taken the
definition fromQ5-9000 to illustrate the chall enge
we face for continuous inprovenment. For those
product characteristics and process paraneters that
can be validated using variable data, that is
continuous data, continuous inprovenent neans
optim zing the characteristics and paranmeters at a
target val ue and reducing variation around the
target value. So, in a sense, you need a target
val ue and you need to have an estimate of variation
to start thinking of continuous inprovenment. In
our specification setting often we don't even have
a target value. So. And forget variation. So.

But the second bullet is nore inportant.
For those product characteristics and process
paraneters that can be only eval uated using

attribute data, pass/fail, continuous inprovenent
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is not possible until characteristics are
conformng. |If attribute data results do not equa
zero defect it is by definition a non-conform ng
product. Inprovenents nade in these situations are
by definition corrective actions, not continuous

i mprovenent. And, we have clearly distinguished
bet ween corrective action, which is a risky
scenari o, and continuous inprovenent, which can be
managed di fferently.

Conti nuous inprovenent in processes that
have denonstrated stability, acceptability,
capability and performance--conti nuous i nprovenent
really is only possible for those products that
have denonstrated stability. Process validation
today does not give us the assurance that the
process is stable. So, that is another el enent.
Accept abl e capability, we don't have an estimte of
the capability val ue.

Now, the reason for finding this out is
that | think we don't use conpendi al nethods as
rel ease specifications. Actually, the conpendi um

approach to specifications is right. That is the
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way they should be. There is nothing wong with

this specification criteria for the market

standard. It is perfectly all right. But it is,

as Janet Wodcock says in her paper, different from

rel ease specification and that is the

di stinguishing feature that | think is the problem

here. |f you use market standard as rel ease

specification, then you have all the el enents that

hol d back continuous inprovenment. So, you really

need to distinguish between standards and

specifications. Unfortunately, in the current

par adi gm speci fications equals standard. So, what

we are noving towards is a control strategy that
will allow you to have your narket standard but
then have a control philosophy that allows you a

ri sk-based deci si on process.

A recent proposal fromUSP | think is a

step in the right direction. It is essentially a

simlar proposal to the paranmetric tol erance
interval test to take dissolution specification

criteria towards nore of a tolerance interva

approach. But as you will hear tonmorrow fromthe
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31
paranetric tol erance interval discussion, you
cannot approach it as hypothesis testing for every
product batch, and that is one of the discussions
that we will have. And, there are many chal |l enges
before we even can get to that, and that is a part
of this discussion. W believe one has to start
with a pharnaceutical science discussion before
devel opi ng appropriate statistical tools.

One ot her challenge for continuous
i mprovenent is the mnd set--and this is a nmgjor
chal l enge not only within the U S but
gl obal l y--that corrective actions is the only way
to force inprovenent of quality on industry. This
is direct current paste fromthe paper that we
i ssued. Some would argue that corrective actions
provi de the necessary constancy of purpose for
i mprovenent, necessary since manufacturing is a
stepchild of industry because the difference
bet ween cost of manufacturing and price of drugs is
| arge. Keeping the system of corrective action
provi des the | everage for ensuring inprovement, to
ensure the cGW

That is a fundanmental challenge. How do
we achieve that? |I|f you inprove your manufacturing

process by reducing variability your regul atory
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acceptance criteria will be narrow. So, that takes

things into a way for continuous inprovenent.
that is another challenge that we will start
addr essi ng.

The argunment has some validity but it
based on an assunption that current practices,
i ncl udi ng neasurenent systens and product
speci fication, provide efficient neans for
i dentifying, understanding and then reducing
variability. For quality assurance in the 21st
century we need a sound basis to verify such
assunptions in the current system

To enphasi ze this point further, we

di scussed the case of dissolution and that is what

we present to you today. Let me illustrate an

exanple, a real case exanple. This is an exanple
of an approved and val i dated manufacturing process

at a maj or pharmaceutical company. | wll read the

m ddl e portion of this. This is the warning
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letter: There is no assurance that the production
in process control procedures established--this is
control | ed-rel ease product--to produce a product
that has the quality it is purported to have or
represented to possess. How did we approve it?
How was it validated? So, this is after the fact.
The duration of each coating cycle is determ ned by
the pan operator but is based on visua
determnation that the coating solutions are evenly
distributed before proceeding to the next step. It
is noted that literally 50 percent of the batches
are thrown out every year because of dissol ution
failures, and then you have partial rel ease
occurring too. Doesn't this undermine the entire
credibility of our systen? And, this was
catastrophic for the conpany.

Now, inability to resolve our
speci fication observations | think underm nes the
credibility of our decision system It raises
questions of adequacy of the current decision
system It increases the risk of releasing an

unacceptabl e quality product to the consuner, and
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contributes to | ow efficiency.

Now, corrective action, preventive
action--there are some chall enges. There are
difficult questions faced by manufacturing groups
and regul ators since we have a calibrated system
that we use for dissolution and a calibrated system
is atablet simlar to any other tablet that we
use, and the quality is an issue there. If you
choose to use a calibrated tablet for gauge R&R
study, reproducibility and repeatability study,
what you see there is that the calibrator
variability and its manufacturing process is
confounded within that system | amnot going to
go through the equations but it is sinple al gebra.

In addi tion, we have another chall enge.
The challenge is that the assunption of independent
vari abl e cannot be really verified because the
hydr odynami cs of the vessels are such--1 see our
col | eagues from Heal th Canada here who have been
criticizing this for a long tine. Thank you for
comng, sir. So, howrepresentative is the
suitability for that product is an issue.

But the need for inprovenent is not
limted. W need to be confident of our analysis,

of surveillance sanples, consuner conplaints, other
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investigations. One of the frustrating jobs that |
have is where we get consuner conplaints; we do
i nvestigations; we do dissolution--no answers.
mean, you really don't get to the root cause
I think the basic philosophy that Walter
Shewhart sort of proclaimed years ago is very
inmportant. Pure and applied science have gradually
pushed further and further the requirenents of
accuracy and precision. However, applied science,
particularly in the nass production of
i nt erchangeabl e parts, is even nore exacting than
pure science in certain matters of accuracy and
precision. That is the basis of this discussion
Is the current approach to calibration
adequate? Dr. C ndy Buhse will share with you her
chal | enges--as one of the prem er |abs, probably
the world standard for dissolution at FDA and
el sewhere, and Tom Layl of f had started sone of

these processes and he is here too--dissolution
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testing of the USP wants to require diligent
attention to details, nechanical and chenical
Dosage forns can respond definitely to smal
variations; large differences in dissolution
results are possible unless all paraneters are
carefully controlled. Differences in
reproducibility can often be traced to i nproper
mechani cal calibration or degassing. Mch of that
i s mechanical. Wen you only have suitability
criteria just based on a tablet, it hides sone of
this variability.

We had a rude awakening to this ourselves.
This is really when | started realizing the
confoundi ng nature of the problemthat we have.
Just to illustrate how frustrating this experience
was, our marines were contracting malaria when they
were in Liberia and we were asked to see whet her
this was a quality problem W faced significant
chal l enges in anal ysis because | had insisted that
two | abs would do this because this was a grave
situation. Unexpected inter-laboratory differences

hi ghlighted limtations of current calibration
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Here is just a quote fromour DPA lab: W are at a
|l oss to explain the difference between DPA and the
Phi | adel phia district office initial results. Then
we started tracing it back. It had to be
mechani cal differences and degassi ng.

Well, | think that is not the only issue.
I think the bigger issue that we are confronted
with is that we need to better understand the
sources of variability in product perfornmance and
quality so as to establish the nost appropriate
design specifications for the product that support
conti nuous inprovenent and address the increasing
conpl exity of product designs.

This is another concern. W are noving
towards drug eluting, towards nano materials,
towar ds ot her conpl ex devices and, yet, we don't
have good neasurenent systens for these products.
We want neasurenment systens for products intended
for non-oral admnistration and non-oral drug
delivery systens; develop and inpl enent gl obally
har noni zed proactive regul atory deci si on system
i ncludi ng QBA and @8.

I just want to sort of lay the foundation
for other aspects that Mehul and Vi bhakar will

share with you. Pharmaceutical devel opment and
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di ssol ution specification w thout pharmaceutica
devel opnment information creates nore chall enges.
Deci sions focus only on dissolution test data.
Tests are often used for both in-process contro

and final product testing. Decision
characteristics focused only on the nmean value wl|l
deal with variability indirectly. Variability
managed i ndirectly using "di sconnecting test
conditions" and acceptance criteria leads to
determnistic interpretation of specifications and
i gnores background variability and, as Dr. Wodcock
has said, we need to nove towards a probabilistic
deci sion system Specifications are standards and
standards don't give any room for uncertainty or

ri sk-based decisions. |If you don't neet the
standards, you are off the market. It is as sinple
as that. So. And you have event trees as opposed
to decision trees. It is difficult to resolve

speci fication observations which could be rel ated
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to how we set specifications, and post-approva
changes and optim zation in continuous inprovenent
is difficult.

This is sinply an illustration of the gap
that we base all of our decisions on test-to-test
comparison, in vivo to in vitro, and there is an
opportunity to use the design infornmation to nake
rational decisions. Just to illustrate this, again
this is fromHeal th Canada whi ch has been very
proactive and pushing this agenda and | am sorry we
just didn't react nore quickly--here is an
illustration of the fal se-positive and
fal se-negatives that you get. The reference
product di ssolves 95 percent in 15 minutes, and the
reference AUC, Cmax. But if you | ook at product F,
it dissolves very slowy in vitro but, yet, in vivo
it neets the criteria--it is alnpst identical to
t hat .

So, there is a fornmulation attribute that
does this. For exanple, if you have a | arge anount
of organic or insoluble excipient it is a

hydrodynanmic effect. That doesn't happen in vivo.
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The in vivo nedia, the surface tension, the

hydr odynani cs are conpletely different. So, you
tend to see this but you al so get fal se-positives
and fal se-negatives. |If | look at product C, it
has only 62 percent dissolution conpared to product
F and has hal f the Cnmax.

There are other differences in how we
approach specification setting. The difference
between the U. S. and Japan--we included a paper of
t he Japanese perspective on this in your background
packet. Because of the newrestrictions | took the
nanes off. | had to go back and erase those. This
is a published paper so | was surprised that I
needed to take the names off.

The point here is this, all are basic
drugs and this is a rule of thunb that has been
known for 30 years, if you have a drug with PK
between 4-6 the best media to illustrate in vivo
performance is that of the PK value. That is where
the dissolution is slower. So, the Japanese have
been in that direction. Al our specifications use

0.1 normal, here. |Is that inportant? Well, the
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Japanese think so because they are very concerned
with hypoacidity in the subjects. |If | really |ook
at it, with antacids and H2 bl ockers nobst of us are
hypoacidic too. So, is this a gap that we need to
fill is the question that | think we will address
as we go along. So, you can see the dramatic
difference in dissolution as pH 1.2 to pH 7.2 and
the resulting blood Ievels.

So, in a sense, the opportunity we are
trying torealize is ICH QBA actually had it quite
nicely captured in this quote: The quality of a
drug substance and drug product is determ ned by
t he desi gn devel opnent, in-process controls, GW
controls, process validation and by specifications
appl i ed t hroughout devel opment and manuf act ure.

So, you have the goal; you have the decision
characteristics; and you have the life cycle. The
desi gn devel opnent was the m ssing el enent in our
deci sion characteristics. Now we have an
opportunity to use it nore effectively.

This is how I CH 8B captured that

opportunity, to bring the devel opnment and desi gn
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information not only to ask the right question but
also to realize the opportunities of flexibility
that mght bring. So, design and devel opnent
shoul d i mpact positively on how we set
specifications in process controls and have nore
confidence in process validation and GW controls.

Wth that as a background and the reason
for this topic for discussion, in nmany ways the
tactical plan is an attenpt now to go back ten
years and to see how we can do better with our new
i nformati on that could cone through the PAT process
and the ICH @B process. |In many ways we are
reexam ni ng the SUPAC gui deline, the dissolution
guideline for '97, the biopharnmaceutics
classification assunmed in ICH QGA. The vector for
the desired state is that we are addi ng anot her
| ayer of variability assessnent, identification
assessnent and utilization of variability in our
deci si on-naki ng. So, the basic fundanental is that
the quality of decisions can only be better so the
current systemis the mninmum |l evel of quality that
we achi eve.

So, for the discussion today C ndy Buhse
will share with you her proposal on neasurenent

system how nechanical calibration will be better

file:/ll/[Tiffanie/c/storage/0503PHAR.TXT (42 of 305) [5/16/2005 3:32:17 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

and that is what we want to use. Mehul Mehta will
share with you the general overview of our decision
process in our guidances. Lawence Yu is one of
the | eading experts | think in sort of nodeling

di ssolution and in vivo absorption. So, | have
asked himto share a perspective on the current

state of science. Then | will conme back and

outline the steps of the proposal. | have a nunber
of slides in your packet but | will not be using
those slides. | will be using only the first 16

slides to give you anple opportunity for
di scussion. Those are backup slides. |If there are
questions | will cone back to them

I n your background packet | specifically
identified one person by nane for his
contributions, and that is Dr. Vinotcha [ph.].
think the work he has done in particular--the
reason | am pointing himout today is because he

has decided to retire and I want to recogni ze his
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contribution to dissolution. He has brought it to
this level and | think taking it beyond that, and
thank himfor that and he is here today. A number
of people are there from DPA who are experts in
this and I will recognize them at sone other point.

Wth that, | will stop and invite G ndy to
share her thoughts with you. Any questions before
| | eave?

DR. COONEY: Thank you, Ajaz. W will
certainly have tine for extensive discussion |ater
but | think, particularly since we are right on
schedul e, if anyone has any questions for Ajaz
right now, particularly for clarification of any of
the points he has made, this would be a very
appropriate tine to take a nonent for this. Ken?

DR MORRIS: Yes, just one quick point on
an early slide where you were tal king about the
devel opment process, it actually goes fromthe
i ntended use through to developnent. | would just
say for clarification, because this is sonething
that | get quite a lot, what we really want to get

across | think is the idea that when you have the
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i ntended use and the characteristics you really
sel ect your process first.

DR HUSSAIN.  Yes.

DR MORRI'S: And then cone back to the
formulation. So, it doesn't necessarily change the
order but it adds a | evel because that is a
constant source of confusion, particularly when you
are tal king about building in dissolution
characteristics.

Di ssol uti on Measurenent System
Current State and Opportunities for |nprovenent

DR. BUHSE: Thank you, Ajaz. It is going
to be ny job to tell everybody a little bit about
di ssolution. Sonme of you, | know, are very
famliar with it but some of you may never have
experienced it or seen it done and it is kind of a
very different way of testing so | amgoing to show
you a little bit about the different apparatus you
can choose to do dissolution testing; talk a little
bit about how we currently determ ne instrunent
suitability in ternms of calibration, both

mechani cal and chem cal; and al so validation of
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di ssolution of test methods and what we typically
see in our |ab when we take a | ook at nethod
val i dati on packages. Then | am going to show you
sonme sources of variability wthin dissolution,
show you exanpl es of how some fornul ations are
sensitive to some paraneters and sone formnul ations
are sensitive to others and we really need to
understand for your particular formulati on where
your sources of variability are com ng from Then
I will just briefly talk about sone opportunities
for inprovenent, many of which Ajaz already alluded
to in his talk.

If you go to USP, there are seven
different dissolution apparatus |isted. They are
all up here. You can see that the ones | am going
to tal k about today nostly are apparatus 1 and 2
because those are the two that are used the nost by
nmost pharmaceutical conpanies. W do see sone of
the ot her apparatus occasionally. Apparatus 3,
reci procating cylinder, can also be set up for
apparatus 7 so those are actually the sane piece of

equi pnent. The flowthrough cell is used nore in

file:/ll/[Tiffanie/c/storage/0503PHAR.TXT (46 of 305) [5/16/2005 3:32:17 PM]

46



filex////ITiffanie/c/storage/0503PHAR.TXT

Europe than it is in the United States. W don't
see nuch with that here. Then, apparatus 5 and 6
are used for transdermal delivery systens and they
are actually a nodification of apparatus 1 and 2.

What | am going to tal k about npst today
is apparatus 1 and 2, which is actually the sane
pi ece of equi prent and what you are doing is you
are changing the shaft on the different vessels to
change it fromapparatus 1 to apparatus 2
Actually shown in the picture there is apparatus 2
and you can see there are paddl es above each one of
the about 900 m vessels there. The way
di ssolution works is that you are actually testing
6 tablets at once. | think Ajaz showed that in the
specifications there usually is a specification
whi ch says 6 tablets have to have a certain
di ssolution value and if one of those 6 fails you
go to 12 tablets and then you go to 24. So, you
start with just 6 and if everything goes right,
then you will be done after the 6 tablets.

So, you essentially have 6 different

pi eces of apparatus here because each one of those
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vessel s acts independently. You would fill each
one with whatever nedia it is that you want to test
in, whether it is 0.1 normal HCL or water or
simulated intestinal fluid. There are all sorts of
ranges of nedia that people use. So, you put
500-900 mM in these vessels and then for apparatus
2 you just |lower the paddle down and start it going
at whatever rpmyou decide. Certainly, that is
anot her variable you can mani pulate. Then you drop
your tablet or capsule in and then you take a
sanpl e out of the nedia at whatever tinme point your
specification is. |If your specification my be 80
percent dissolved after an hour, then after an hour
you woul d withdraw a small portion of the nedia and
then you woul d determ ne how nuch the drug has
di ssolved. Usually the determinative step there is
HPLC. So, you do that for all 6 of these vessels
and then, hopefully, everything dissolves in the
right anpbunt of time and you will be done.

the basket--sinmilar. You just change the
shaft and you put a basket on and you actually put

the drug in the basket and then you | ower the
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basket and start it spinning and you go through the
same procedure.

Just so you can see what it |ooks like,
this shows you what apparatus 3 | ooks like, which
you can also turn into apparatus 7 by changi ng the
hol ders. You actually would put the tablet or
capsul e inside each one of those up at the top
What it does, it cones up and down inside each one
of these little vessels down at the bottom \What
you can do with this apparatus is you can change
the nmedia so in every row you can put a different
mediumif you want. So, if you want to start your
capsul e dissolving at 0.1 normal HCL and nove it to
simulated intestinal fluid, in the first row you
could put acid. In the next row you could put
intestinal fluid. |In the next row you could put
what ever you want. Then you can nove this
appar atus up, you know make it go up and down for
an hour in one and then nove to the next and go up
and down. So, that is how you could do it with
apparatus 3.

This is apparatus 4, and | think I
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nmenti oned we don't see a lot of this one. This is
a flowthrough cell. You can see over there, on
the far side, that is what the actual cell | ooks
like. So, if you had a capsule or tablet that
didn't conpletely disintegrate you could put it in
this cell and actually flow through, sonewhat |ike
actual | y happens in hunmans--flow through a nedia
and change it as you go. You can either recycle it
around or you can actually have a one pass through
media as well and then analyze the nedia as it is
com ng out to see how nuch drug is dissolved. For
this one there is also a bunch of different cells,
different geonetries that you could put in this.

ki nd of show exanpl es of that there.

Most of what | amgoing to tal k about
today is apparatus 1 and 2, and that is because
that is the mpjority of what we see in nethods that
are given to us for method validation. Wen they
use apparatus 1 or 2 they use the USP criteria for
setting up the equi pnent and for calibrating the
equi prent, and I will go over what those paraneters

are. Then, as | think Ajaz said, nost tablets and
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capsul es have a one point acceptance criteria. For
i medi at e-rel ease products we see anywhere from 2
to 4 time points, maybe 1 hour, 4 hours, 8 hours,
24 hours dependi ng on the product.

The first thing you are going to do if you
have one of these apparatus, you are going to run a
test nmethod. You need to ensure that you have
instrument suitability. The first point | have up
there is which one of these 7 instrunments you are
going to use. Wuat we find is that nost people use
1 and 2. Most people believe that that is what the
FDA wants to see. | have been to nany different
di ssol ution conferences and, you know, consultants
and conpanies will get up there and say if at al
possi bl e use apparatus 1 or 2 because that is what
the FDA wants. | have heard nany people say that
so a lot of people try to use 1 and 2

Then, once you have chosen your
instrument, you need to nake sure it is set up
properly for mechanical calibration. You can see
by the picture that if your shaft is not quite

centered, or if your vessel is not quite seated
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right, your rpmaren't calibrated, etc., you can

i magi ne that you can get different hydrodynanics
fromvessel to vessel or fromtine to tine. You
need to really carefully nmake sure that everything
is set up properly. Then, once you have everything
set up properly, you can then run a calibrator

tabl et provided by the USP to see if you get within
the range that the calibrator tablet says you
should get. Then that gives you sone neasure of
confidence that perhaps you have set this thing up
properly with mechanical calibration. | think A az
has nmentioned that the calibrator tablets actually
are U S. phenonena and they are not used either in
the European or Japanese pharnacopei as.

Once you have instrunents all set up, then
you can certainly do nethod devel opnment/ net hod
validation, and I will talk a little bit about what
we see and what is actually given to us, as the
agency, when it cones to validating the dissolution
met hod.

Here is an exanple of some of the

mechani cal calibration paraneters out of the USP
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Sone of them have specific values. For instance,
the shaft has to be 2 mmfromthe centerline, which
means you actually have a 4 nm spread because you
can have one direction and then it spins around to
the other. You can see there are other paraneters
whi ch don't really have any hard nunbers associ at ed
with them such as the wobble--no significant
wobbl e and that is kind of nebul ous there, or no
significant vibration. So, those are the sonme of
the USP criteria for setting up the basket and
paddl e net hods.

The actual calibrator tablets--actually,
our lab in St. Louis had a lot to do with
calibrator tablets coming into being. It is
certainly the current 10 ng one that is used today.
But they came around in the 1970s and there are two
different calibrator tablets. One is
disintegrating and one is non-disintegrating. So,
one pretty nuch falls apart when it goes into the
di ssol ution apparatus; the other stays together as
a tabl et throughout the calibration procedure.

In 1997 a 50 ny prednisone tablet, the
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disintegrating one, was replaced with a 10 ngy
tabl et which was manufactured at the University of
Maryl and, here, and was based on the formul ati on of
a product that our |lab had found was sensitive to a
| ot of the paraneters of calibration, including
degassi ng and nechani cal calibration, so we thought
it would be a good calibrator tablet.

Actual ly, last year the working group at
the USP was actually | ooking for a replacenent for
the 10 ng tablet. 1t does have quite a bit of
variability associated with it and sone stability
i ssues so they would like to see if they can find
sonet hi ng el se

So, if you are actually calibrating your
appar atus what you would do, if you use your
equi pnent for both basket and paddl e which is what
we do in our lab--a |lot of pharmaceutical conpanies
will have one that will always stay paddl e and
another will always stay basket but we go back and
forth. If you are using the sane instrument for
bot h paddl e and basket, what you would do is you

would do 4 different calibration runs. You would
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do both calibrators with the paddle installed and
then you would turn around and do both calibrators
with the basket installed to nake sure that your
instrument is set up properly.

How often do you do these? In our |ab we
do it every 6 nonths. W do the calibration using
the prednisone 10 ng tablet. Here is the actua
data on the current lots of calibrator tablets.

The O lot, which has been in effect now for al npst
two years | think--you can see there are different
dissolution criteria dependi ng on whether you are
running it in the basket or the paddl e nethod. You
see there is a fairly wide range. You can see that
for the basket as long as you are anywhere between
53-77 percent for each vessel you are going to pass
calibration. So, you have your 6 vessels and this
one, over here, can be 53 and this one, over here,
could be 77 but you are still going to pass
calibration. Actually, late |last year they changed
the ranges of the predni sone tablet because there
were stability issues and a lot of failures in the

mar ket, and you can see that the range is even
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wi der now, 51-81 percent.

I have also included up there the val ues
we get in our lab for at |east the prednisone
tablet. For the basket nethod we get 72.6. You
can see we run very nuch on the high end of that
range. In fact, we do quite often fall out on the
hi gh end. You can see we tend to run on the | ow
end of the range on the paddl e nethod for these
calibrator tablets.

The salicylic acid tablet has a nuch
narrower range. It is also much less sensitive to
many of the parameters that you set for dissolution
testing so it is not sensitive to degassing; it is
not sensitive to mechanical calibration setup

The problem often with running these
calibrator tablets is if you do get an out of
speci fication value, then what do you do? You
check your nechanical calibration. It can be
difficult to decide whether the issue is the actua
calibrator tablet itself or the issue is sone way
that you set up the instrunentation.

The other problemw th the calibrator
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tablet is that you can see it has a fairly w de
range. It can often interfere with a continuous

i mprovenent process. |If your vessels can be
anywhere from 51-81 percent and you are stil

passi ng, what does that say when you are running
your own product and you want to try to narrow down
the variability of your product? You don't have
much room here | guess to try to keep everything
consi stent.

I amgoing to talk just a little bit about
devel opment and validation. W don't see a |ot of
devel opment data but we do see the validation data
in our |ab. Ooviously, when you are devel oping a
di ssol ution nmethod you have to deci de about all
these different parameters, a lot of which | have
al l uded to, and you want to devel op a nethod that
is going to be discrinmnatory. You want to be able
to tell between good product and bad product. You
want the method to be repeatable. You would |ike
the method to give you the sane results no matter
which Iab you are running it in. | think A az said

we had some trouble with the malaria drug in trying
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to get two different |abs get the sane results.

You have to decide which instrunent to use. Like

said, nost people try to pick 1 and 2 if at al

possi ble; then what nedia to run it in. A lot of
the test nmethods we get either are in 0.1 nornal

HCL; a lot of themare just plain water. Then you

have to deci de whet her degassing is going to be
i mportant or not for your product; and decide

whet her or not you need sinkers. Sonme products

don't automatically go to the bottom of the vesse
if you are using the paddl e nethod. You can buy

comrerci al sinkers, which are these little devices
that you put the tablet in that will actually make
it fall to the bottom or you can just wap a wire

around, which is what is in the USP, to nake it go

down to the bottom

Once you have decided all these

paraneters, you still need a determi native step

and that is what the main focus of validation is

for nost conpanies. So, when we get validation

packages in from conpanies on their dissolution

test nmethods, their validation really focuses on
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the determ native step. They do a |lot of work on
varying the parameters on the HPLC nethod but |ess
data do we see on varying the paraneters on the
actual dissolution method. So, we see nore on the
determinative step and | ess on the actua

paraneters that are associated with the dissolution
appar at us.

You can see that there are a | ot of places
here where variability can be introduced, and
certainly when devel oping a product if you want to
have a test nmethod that is going to allow you to
continuously inprove your product you really need
to understand what all the sources of variability
are going to be.

This is one of Ajaz's slides. | think he
showed a simlar one earlier which is basically a
slide just to show you that the total variability
you are going to see in any test method is going to
be the variability that is inherent to your product
and your nmanufacturing process and the variability
that is inherent to your test method. For

dissolution the variability inherent to the test
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met hod can be quite large, especially if you don't
understand how all the different paraneters can
af fect your product.

I amgoing to just show sone exanpl es of
sonme of the variability. You can see | have a | ot
of information up on this slide, and every single
one of these bullets can be a source of variability
when running a dissolution test nethod. You have
to nmake sure your operators are well trained. You
have to nake sure you have set things up properly.
You have to nake sure that you understand how all
the different nmedi a and equi pnent paraneters,
sinkers etc., can affect the variability of your
specific product. So, there are a |ot of places in
here where, you know, if you add a tenth or so, or
a percent or two of variability by the end you have
quite a wide range of potential dissolution
paraneters you could get even with the sane | ot of
mat eri al

When it comes to nechanical calibration,
think I showed some of the USP paraneters earlier

and what | want to show you here is actually that
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in our |ab, DPA, we use nore stringent mechanica
calibration than what is listed in the USP. A |ot
of the criteria we use cone directly out of the
PhARMA recommendation. | think that paper is in
your packet. It canme out in the '90s, where they
did a coll aborative study to take a | ook at
mechanical calibration a little nore closely to see
if tighter nechanical calibration mght reduce
variability when running the calibrator tablet.

Because we run so many products in our |ab
and we don't necessarily have the tinme to stop and
see if this product is really sensitive to
centering or not, etc., we just try to be very
careful about how we set up our equiprment. Sone
tools are now available to very easily set these
paraneters nmuch tighter than what is currently in
the USP. So, you can see that for quite a few of
these we are tighter, and for others we have added
criteria that are not actually in the USP as
specific nunbers. For instance for shaft wobbl e
and vibration, we actually neasure those and set
criteria for those.

Degassing is one of the things | think
that really got us into trouble--1 don't want to

use that word, but with the nalaria drug the
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different |abs were degassing in different ways and
this drug happened to be very sensitive to
degassing. So, typically in the past the way you
deci ded whet her your nedia was well degassed or not
is that you ran the calibrator tablet. The 10 ny
predni sone is very sensitive to dissolved gasses in
the nedia so if you weren't sure if you were
degassed or not you could just run that calibrator
tablet to see if you were in range and then decide
if you were degassed properly.

Vell, it turns out that there is sone
equi prrent on the market that you can use to
actual | y neasure dissolved gasses so this is
sonet hi ng we have done recently in our lab. W
have taken this nmeter, which is actually used in
other industries and not in the pharnaceutica
i ndustry, and used it to try to deternine how nuch
di ssol ved gases are left after using different
degassi ng techni ques.

There are many different ways in which
peopl e degas their media. The reason you need to
degas your nedia is because there are sone products
that if you take a vessel and you drop in a tablet
or capsule, what will happen is you have gases in

the nmedia. The bubbles will formaround this
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tabl et or capsule and oftentines will prevent it
fromdissoluting. So, you actually need to get the
gases out of there before you start.

Here is a little graph of the different
ways peopl e degas and the results we got with the
total gas meter, measuring both total gas and
oxygen. You can see that for the first bar over
there that is obviously atnospheric pressure and
at mospheric oxygen in the media. These are al
done in just plain water. The next bar is the way
we degas at DPA, which is point of vacuum at | ess
than 150 m of mercury with agitation, and you can
see we get rid of about a little nore than hal f of
the total dissolved gases and quite a bit of the
oxygen.

The USP nethod is al so very good. There
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you are heating up to about 41 degrees and
aspirating to renove the dissolved gases. They
al so get half the total gone and about half the
oxygen.

Sone peopl e actually helium sparge and you
can see helium spargi ng and al t hough you do reduce
the oxygen significantly you do not reduce the
total dissolved gases

So, does this matter or not matter? You
know, this all depends on the product you are
testing. So, | just want to show you sone exanpl es
here. These are 3 different products, called
product 1, 2 and 3 so | don't give any product
nanes. You can see that for product 1 and product
2 there is a huge difference between non-degassi ng
and degassing. For both of those graphs |I have
shown two different ways of degassing. One is the
USP and DPA net hod, both of which give simlar
results. The other is heliumsparging. You can
see in both cases that the helium spargi ng does
give slightly higher results than either the USP or

the DPA nethod. Certainly, for product 2 helium
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spargi ng gives nmuch nore variable results than the
DPA degassing. You can see that on the helium
sparging line which is kind of the green-yell ow
one.

You can see that product 3 doesn't really
care whet her you degas or not. One of those lines
i s non-degassed and one is the DPA nmethod which had
the | owest percent of dissolved gases. You can see
that you get essentially very sinmlar dissolution
whet her you degas or not.

Larger than just degassing is the actua
composition of the nedia. | think as A az
mentioned, Japan is |ooking at what type of nedia
you actually want to be using. W see a |lot of
acid here and sonme buffers. Here is a product and
the dissolution nethod is pH 7.2. So, 7.2, as you
can see on your left | guess, is the nedia that is
used in this product. 1t also turns out that with
these 6 different tablets there is sone variability
between the 6 but they all passed the dissol ution
specification for this particular product.

This is a product where we wanted to take
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a | ook at sonme | ower pHs just because there are
sonme patients who happen to use this drug who may
have | ower intestinal pH than 7.2 and so we went
down to 6.8 and, | o and behold, every single tablet
| ooked different to us and no two tablets were the
same. We repeated this over and over again, trying
to figure out what is going on. You can actually
do a lot with dissolution by just watching your
product. There is nothing like the human eye
soneti nes.

If you watch this product in the vesse
what you will see is that it sits there and does
not dissolve and you get no dissolution until you
see the coating split open. Once the coating
splits open, then it dissolves fairly quickly. So,
taking a | ook at that we were trying to figure out
what could be the sources of variability of this
product. 1Is it the way we are handling it when we
put it into the dissolution vessel? Are we
damagi ng the coating in sonme way? Are these tabl et
differences real or is this the manufacturing

process itself? Do we have instrunent variation?
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These 6 tablets are in 6 different vessels so is
there sone difference in these vessel s where maybe
we have inproper calibration or sonething?

Wel |, after nuch investigation, what we
found is that this is actually a product problem
If you cut open these tablets and take a | ook at
the coating, not all of them have uniform coating.
You can see there, on the left, one of the tablets
that has a very uniformcoating thickness. Then
every once in a while you ran across a tablet that
had a void between the drug and the coating. The
drug is actually on the left side here; it is kind
of the yellow sparkly stuff and the red is the
coating. So, sonme of the tablets had very uniform
coating; sonme of the tablets had defects. These
defects were dissolving nuch faster or were
breaki ng open, splitting open nuch faster than the
ones that didn't have defects. This is a situation
wher e perhaps dissolution could help this
manuf acturer nmake a nore consistent product if they
were doing their dissolution at a slightly

different pH or doing a dissolution test nethod at
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several different pHs to try to nake sure they were
maki ng a consi stent product.

I was just going to mention sinkers
because | tal ked about them and al so because they
do make a big difference. The graph up there
actually has nothing to do with the sinkers but it
shows you what happens if you don't get your tablet
at the center of your vessel. The bottomblue line
is product 1, right down at the bottom of the
vessel, centered conpletely. The green-yellow |line
isif it is off center by 1 cm So, if it is just
off center by a centimeter you can see that it
di ssol ves nmuch faster. There are different
hydrodynanics in that area than at the bottom of
the vessel. So, if you have a tablet that is
fairly light and is not going to stay put, then
often you will put it inside a sinker

Traditionally, in our |ab we have used the
sinker at the top to the right. That is the one
that we have used in our lab. It is very easy to
use. It has a spring load and you just pull back

the spring and drop the capsule or tablet in and it
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is, you know, very convenient | guess. The USP
method is to use a wire and wap the wire three
times around the tablet or capsule.

Well, we did run across a product--this is
what | tal ked about, that you have to understand
your product and how it reacts to different
vari abl es--that was sensitive to this actua
commercial sinker. This is the product we tested
and with the comrercial sinker that | just showed
you it failed dissolution. The specification here
was 80 percent at 30 m nutes and you can see that
all 6 tablets failed. O course, we thought the
product was perhaps a failure but it actually
turned out that if you visually | ooked at what was
goi ng on, the product was being trapped. It was
swel ling up and getting trapped inside that
comercial sinker and so it could not essentially
di ssol ve.

W went back to the USP nethod with three
wire turns around the tablet, and you can see that
the product passes wonderfully with no problens

what scever. So, we no |onger use comercia
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sinkers in our lab but a | ot of people use them so
I just wanted to make you aware of the fact that
somet hing as sinmple as a sinker can affect the

i ndi vi dual product that you are | ooking at.

So, what | have tried to show you is just
some data that illustrates the fact that different
products are sensitive to different paraneters when
you are doi ng dissolution, and there are obviously
a lot of places where you can introduce variability
in your test method. What we would |ike to propose
is an alternate approach to calibration and
val i dati on which includes conpl ete understandi ng of
how di ssol uti on and the measurenent systemin your
product specific variables affect variability, and
try and understand the rel ationship between your
product properties and your dissolution results.
Thi s includes understandi ng the dissol ution
apparatus that you are using, why you are choosing
it and why you are choosing the nedia you are
choosi ng, and determ ne, hopefully, the best nethod
to give you opportunities for inprovenent and to
ensure that the quality of your product is good.

You can see that because of the way
dissolution is currently set up there are a | ot of

things you have to control, and perhaps there are
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new approaches we can al so use to get the sane type
of information that m ght have inherently |ess
variability. Then, obviously, a part of this whole
process needs to be comunication and training. |If
peopl e are out there saying that FDA wants us to
use apparatus 1 and 2, then that is what people are
going to do. So, the FDA is trained in a nore
open-mi nded | ook at other things. |If people fee
that way at least, then they mght be willing to
| ook at ot her approaches.

When it conmes to alternative approaches to
di ssolution calibration validation, | think as
told you in our |ab we do nore stringent nechanica
calibration because sone products are very
sensitive to how the apparatus is set up and,
certainly, if you set it up properly your
variability will be less than the variability of
the calibrator tablet. Certainly, when you are

usi ng your specific product itself, you need to ID
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and control all the source of variability that you
are going to see. You need to determ ne how your
product is sensitive to things |ike the apparatus
type, the setup paraneters and the nmedia, both type
of media and whether it is degassed or not. There
is an interaction between the instrunent you use
and your product, and understanding that is going
to al so help you reduce the variability in the

di ssolution test nethod. People Iike to use
calibrator tablets. | think it gives thema
measure of confidence that they set everything up
and their systemis suitable.

So, what we are proposing is that
certainly the USP calibrator can be used if
somebody wants to take a | ook and see that they
have set up properly. Perhaps it also night be
useful to set up an internal calibrator maybe based
on a bio. batch or clinical batch to make sure of
systemsuitability. The calibrators dissolve in a
certain way or are sensitive to certain things and
not sensitive to certain things, the USP ones, and

those paraneters may not be the paraneters that
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your particular product is or is not sensitive to.
So, creating your own internal calibrator and
under st andi ng how your product is sensitive to al
the paraneters is going to be perhaps better than
an outside product that may not have the sane
sensitivities that yours does. Cbviously, you need
to confirmthe suitability of your interna
calibrator using sone kind of a gauge R&R study so
you can really understand what the variability is
in your product.

Ajaz nentioned gauge R&R a little bit. |If
you pick a lot of product or a piece of alot to
maybe set up as an internal calibrator you need to
carefully characterize that and determine what its
variability is. You want to nake sure it is
representative of your nmanufacturing process. You
want to make sure that it was manufactured while
your process was under control. Ooviously, when
you are doing a gauge R&R you need to take a | ook
at what variability is introduced instrunent to
instrument, vessel to vessel. As you can see, each

instrument is like 6 individual little instrunents.
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And variability from personnel to personnel and,
obvi ously, nedia and whether it is degassed or not.

We need to understand the benefits and
limtations of the different dissolution apparatus.
I showed you that there are 7 different ones in the
USP. W al so sonetimes get ones that are non-USP
appar at us when peopl e subnit test nethods. So,
there are a lot of different things out there to
choose from and, better than just choosing one that
sonmeone thinks maybe the FDA wants to see, nmaybe
try to understand how the hydrodynam cs work; try
to nodel your system Actually, | have been told
by people who do nodeling that apparatus 1 and 2
are difficult to nodel so there nay be sonme better
systens out there where we can do some better
predicting of what is going to happen as we change
physi cal paraneters of our product, and take a | ook
at sonme other things we mght be able to do.

O course, what would even be better is
just quit doing dissolution as it is known today
and maybe find sone other ways to assess product

quality. People have done sone work in our sister
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|lab here, in Wite Cak, to try to correlate
dissolution with NNR  There is a lot of
spectroscopy out there that can be used online as
part of a PAT feedback | oop, and perhaps good
correlations and good nodels coul d be devel oped

bet ween those and quality and in vivo availability
and we can di spense perhaps with the current

di ssolution test nmethod, which has all of its
paraneters--things that can go wong and need to be
set very carefully. Cbviously, key to this is
goi ng back to the first principles and nodeling and
under st andi ng your formul ation, and how each
conmponent of your formulation contributes to the
qual ity of your product.

So, that is all | had to say and | just
want ed to acknow edge Terry Moore, who is actually
here today, who probably knows nore about
di ssolution than anybody in the world. He is
sitting over there, if you want to know nore about
di ssolution. Then, Zongming Gao is also in our |ab
doi ng di ssol ution; and Lawrence who al so knows a

| ot about dissolution; and Ajaz all helped with
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this. So, thank you.

DR. COONEY: Thank you very nuch, Ci ndy.
There certainly is time for questions. GCerry?

Questions by Conmittee Menbers

MR MGIACCIO Cindy, first | applaud
your |ast comment about using alternate nethods.
just want to point out that you nade severa
comment s about the use of apparatus 1 and 2 and,
speaking | think for nost companies, we don't use 1
and 2 because we think FDA wants us to use them
You did a great job of pointing out the variability
of the different paranmeters that can inpact
variability. It is very inportant when you are
testing thousands of batches a year that you have a
really well trained work force that knows how to
use this apparatus, and that you have consi stency
in the way you test because if you are switching
fromone apparatus to another it presents another
| evel of conplexity. So, it is really the
consi stency. Because of the variability that is
i nherent here, it is the consistency that drives us
to apparatus 1 and 2 and not a | ack of desire--

DR. BUHSE: To try sonething el se?

MR MGIACC O --but, you know, it is

conplicated enough so it is really consistency that
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drives us there.

DR COONEY: Marvin?

DR. MEYER The data you showed from your
| ab versus the specs on predni sone, and you said in
one case you tend to be high and sone cases fail
when you do fail the calibration what do you do
about it? Is it the calibration that is no good?
Is it the USP specs that is no good? Is it the lab
that is no good? O, do you just keep going unti
you have 36 sanpl es?

DR. BUHSE: Well, historically what we
have done is double check your nechanica
calibration and then you really run the cali brator
tablet. So, was the original failure the tablet?
Rarely do we find sonething to adjust when we check
the nmechanical calibration. W do the mechanism
calibration nmuch tighter than the USP anyway so
essentially you rerun. W actually don't run them
anynore in the lab, the USP calibrator tablets.

DR. MEYER  That sol ves that problem

DR. BUHSE: That solves that problem W
have an internal calibration tablet that we use now
that we have characterized ourselves in our |ab
that has lower variability. W stopped using this

one probably at the end of |ast year. The data
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showed was the data from 2004, 2003.

DR. MEYER  The ot her question | have or
comrent is that on one of the slides you suggest
usi ng perhaps an internal calibrator, a bio. batch
or sonme known that you have produced.

DR. BUHSE: Right.

DR. MEYER  How do you know that that
product, over the lifetime of the product being
manuf act ured, hasn't changed? Dissolution doesn't
change, you are satisfied your equipnment is in good
order when, in fact, it isn't because you couldn't
pi ck up the change--

DR BUHSE: Stability is a big issue.
Stability is an issue with the current USP
calibrator. It is known to drift down | believe

with the paddl e nethod over tine, or whatever. Do,
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you want to tal k about that, A az?

DR HUSSAIN: Yes. Marvin, | amgoing to

go over that in detail. The gauge R&R is actually
for three purposes. It is to establish and
benchmark the variability. | think the proposa

actually is that nechanismcalibration actually is
sufficient. The gauge R&R i s an opportunity to
establish your target. You benchmark your
variability and then use that variability for
setting specifications, and so forth. But then you
have that and then you can keep the system stable.
I think stability of the systemhas to be based on
nmechani sm cal i bration. That is what other
countries do anyway. So, | will go over that in a
bit nore detail. So, the opportunity is nore than
just the internal calibrator. So.

DR. MEYER One followup, | kind of joked
that you made the problem go away because you are
not using it anynore. Wat if you are a conpany
and had in your NDA or ANDA that you woul d
calibrate your dissolution using the predni sone and

USP and you started to fail, your dissolution
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couldn't neet the calibration? They don't have the
| uxury of just saying, well, we are going to use
our own now because they are stuck wi th using what
they said in the NDA, right? Wat should a conpany
do about that?

DR BUHSE: You want to tal k about that,
A az?

DR HUSSAIN. Well, | think this neeting
is step one to start addressing that in a sense.
Here is an alternate procedure. So, | think if the
advi sory committee will sort of endorse this and we
move that way, we will put that in policy and there
are many different ways to inplenent that. So
But fromthe conpendi a perspective, | think you
have to conply with the conpendia so that is a
different challenge that the industry and conpanies
have to deal with. So, all we are doing right now
is creating an alternate regul atory deci sion
pat hway and our enforcenent strategy based on that.

DR. COONEY: Nozer?

DR SI NGPURWALLA: Slide number 13,

t hought you said it was Ajaz's slide. Therefore,
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it is wong!

[ Laught er]

DR. BUHSE: Yes, it was Ajaz's slide.

DR SI NGPURWALLA: Well, how do you
di stingui sh between repeatability and
reproduci bility?

DR BUHSE: Well, | was going to say with
a destructive test it is very difficult.

DR. HUSSAIN: See, this is gauge R&R for a
destructive test. You really have to have design
experinent and | was going to cover that in ny
talk. What this does is, it actually ensures that
the I ot you choose is stable and in a state of
control. That is the only way you can actually
move in this direction. So, that achieves that
target. The destructive gauge R&R is a very fornal
experinent and it is a nested design which does get
an estimate of whether a practice or an operator
can repeat it. That is repeatability.
Reproducibility is the variability associated with
t hat .

DR, SI NGPURWALLA: So, the repeatability
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refers to a physical thing. The other thing is
don't know how inmportant it is for you to nmanage
variability but if it is inportant to you to manage
variability, then ny sense is that as the product
variability increases the measurenent variability
will also increase. Therefore, there will be
correlation and, therefore, the signma squared tota
that you have will be underestimted the way you
have put it dowmn. If it is of any inportance, you
may want - -

DR, HUSSAIN: | think it is. That is the
reason the | everage--the quality by design having
t he pharnmaceutical devel opnent information starts
to allow us to dilute some of this. But the
variability that you are observing you are
observing to the eyes of the neasurenent system so
t he measurenent systemand variability in the
product are together. | will try to come back and
sort of explain sone of that.

DR. DELUCA: | apol ogi ze for my voice.
You very nicely pointed out the nmultitude of

vari abl es that are involved. There is instrunent
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variability as well as product variability so you
have interaction. You nentioned degassing. But
you are using a set agitation in your system \When
you start degassing, are you not spargi ng? Now,
you can create agitation or sparging during the
test?

DR BUHSE: No, it is done beforehand.
You do it before you start and you put the nedia in
the different vessels and there is no degassing
during dissolution itself. Questions cone up,
especially for extended-rel ease products, where
actually the dissolution test nethod lasts for 24
hours per product, and the question then becones
what happens to the gas |evel over that time. W
hope to test that with this meter. The one
showed you here is actually one that has a probe
that is, like, 3 inches around so you have to put
it in a giant vessel. They are making a new probe
that is small and will fit inside the dissolution
vessel so we can see what happens actually in the
di ssolution vessel over time. Like you say, with

sone of these test nethods at high rpm 100 rpm we
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are getting a lot of agitation. So, that is a good
quest i on.

DR. DELUCA: And | was worried about the
product and how product variation can affect--so,
you have an interaction between the instrunent and
the product where particle size mght influence,
you might have a set agitation rate. |If the
particle size changes then it is going to change
the result.

DR BUHSE: Right, unless you have a
net hod that can discrimnate that if it is
important to the acting of the drug.

DR DELUCA: You have tal ked about
nmodel i ng, | nean you nentioned it. Maybe it is
going to be covered later on, but | wondered if you
i nclude anything here to |l ook at profiles, release
profiles.

DR. BUHSE: W haven't done a | ot of
nodel ing yet in our lab. | don't knowif we are
going to tal k about that specifically later on or
not today.

DR COONEY: Ken?

DR MORRI'S: Just a couple of things. One
is that given the sort of lag--1 guess | just have

a phil osophical problemwith calibrator tablets in
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that if you are |ooking at a process and want to

i ndependently establish that it is in control or

that it is doing what you think it is doing--we are

produci ng these the sane way we produce the tablets

for testing--

DR BUHSE: That are no better.

DR MORRIS: What is that?

DR BUHSE: That are no better.

DR MORRIS: In fact, there are sonme data
that | think we will see to day that there are sone
liabilities. | think maybe this is sonething we
will talk a lot nore about, | amsure, but | think

one of the things that may conme out of this is that

calibrator tablets just don't have a promn nent
role. What | would say is that if you | ook at
i medi at e-rel ease system-and we will al so get
BCS exenptions--then the i ssues becone sort of
treatable in other ways. |I|f you are |ooking at

sust ai ned-rel ease or nodified-rel ease, such as
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enteric or extended, then ny argunment is that you

ought to be controlling the coating process and

that sort of activity is really nmuch nore advanced
than it was. | nean, you have your exanple of the
tabl et that has the air pocket but probably what

was more inmportant was the difference between the

80 and 50 micron coating thickness. This is

clearly a failure of reproducibility of coating and

the dissolution may catch it or may not. | rmean,

the statisticians--1 don't know, there is the
Bayesi an argument but | have tal ked to Sandy

Bolton, for one so, you know, if you have high

variability dissolution naybe 6 tablets is enough
to pick it up but, depending on what constitutes

hi gh variability, you know, it is in the |laps of

the gods whether you get it or not. So, to the

extent that things are surface-based alternate

met hods--1 mean, in the first place, you want to be
controlling the coating processes and then, to the

extent they are surface-based, have you consi dered

things within the group |ike the conbination of

that and, like, 1GC to | ook at surface free
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energies or sonething that is at least a little

| ess subjective? | don't know if you have tal ked
about it because everything else is a correl ated
t echni que.

DR. BUHSE: Right.

DR. DELUCA: \ereas, sonething that
actual | y neasures surface free energy, even though
there is no practical instrunent right now, is a
di rect measure.

DR BUHSE: W haven't done that with that
particul ar product. W have tried to do sone
spectroscopy correl ations.

DR HUSSAIN. If | may?

DR. COONEY: Yes.

DR. HUSSAIN: | think you nmake a good
point, and | think the goal that we have, nunber
two, desired state, specification based on
mechani stic understandi ng--so, if the mechanismis
controlling the dissolution based on a coating
thi ckness, if you are able to measure the coating
thi ckness reliably, and so forth, that should be

sufficient. So, | think that is the direction we
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88
wi sh to nove in, and sone of the new technol ogi es
and science sort of helps that.

There is another point | think which | do
want to nake and this is nmy graduate schoo
training; this is biopharmaceutics 101. Wen we
approach trying to devel op a product we first think
about the patient, and so forth. Prof. Richard
al ways insisted you don't even think about an in
vitro test. You first try to get initia
informati on in humans and then say, all right, what
sort of testing will we need. So, you establish
your formulation, human connection or patient
connection first before spending tine in an
artificial way. 1In my consulting role before
came to FDA, one conpany | worked for carried out
53 experinents, screening and so forth; they had no
i dea whet her dissolution was useful or not. They
spent all this devel opnent effort trying to
optimze a hypothetical, what they thought was the
dissolution rate and the first experinment they did
was conpletely off. So, all the experinments were
actual ly off target.

So, there is a tendency within industry to
assune that in vitro dissolution is going to guide

themto a fornulation w thout even understanding
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its relevance. | think Marvin knows that conpany
very well. W actually had a paper on that issue
together. So, there are challenges | think. So,
quality by design actually forces us to think what
is the patient and then think about the tests so
that is what we are trying to achi eve here

DR. COONEY: Ajaz, perhaps we can capture
that as a point, that the purpose of fornulation
devel opnment is to optim ze patient care, not
di ssolution assay. W hear you

DR. FACKLER: Could | just nmeke a point?
Di ssol ution can function for a nunber of different
pur poses and on one of your slides you suggested
that finding a discrimnating nmethod night be
useful, and | woul d agree under certain
ci rcunst ances

On the other hand, if you | ook at that
enteric-coated product really the purpose of the

enteric coating is to protect the tablet for the
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first hour, or whatever tine it mght exist at the
very acidic condition of the stomach. Whether or
not coating breaks open at one hour, two hours or
three hours mght have no relevance to the in vivo
performance of the product.

So, | think it is inmportant, as we talk
about the future of dissolution testing, to
recogni ze what it is intended for. If it is
intended to predict in vivo performance, that is
one thing and a predictive or correlative nethod
then | think would be the ideal. If it is to |ook
for product quality and to reduce the inherent
variability in products, well, then a nore
di scrim nating method that might have no rel evance
to in vivo performance m ght be our goal. | think
we just need to keep that in perspective as we
thi nk about the future of dissolution testing.

DR. HUSSAIN: If | may since we have tine,
I think this is one of the first steps in our
tactical plan. Since we have tine, if we could
engage the advisory conmttee to make sure is this

an acceptable step further discussion is needed.
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DR COONEY: Tonf

DR. LAYLOFF: Yes, | was going to say
because of nmy concern with the problemw th
degassi ng--1 never degas ny stomach before | take
my medi cati on- -

[ Laught er]

DR FACKLER: You probably don't swall ow
900 m of water either.

[ Laught er]

DR MORRI'S: Just a couple of comments.
First, when we validate equi pnent we have to
under stand what tests we are doing and what we are
trying to validate, and the standard tabl et just
doesn't--intuitively, it doesn't get there for ne
because we are |l ooking at validating a piece of
equi prrent and all of a sudden the variables that we
are throwing into the pot include what is the
di ssol ution nedi um and how we handl e that; what is
the size of tablet and how we handl e that when we
are trying to validate a piece of equiprment. So,

probably the first step is saying what validates
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the equi prent, and anything else we do is a waste
of tine.

Then, the next step, to get right to what
Paul said, is what is ny dissolution test telling
me because | ama manufacturer and | want to keep
my process under control, or am| predicting what
i s happening in people? W have seen for 35 years,
as far as | know, that dissolution doesn't predict
the human results in terns of bioavailability or
bi oequi val ency. You can't do it that way. You
have to get that data and then try to correl ate.
So, if we are using dissolution for quality
control, for process, fine, then there is a set of
variables and we do it that way. But if we are
trying to say that | can do a dissolution study
and, therefore, | will knowthat ny fornulation is
going to work in a person | think we are really
biting way nore of f than we can chew.

DR HUSSAIN. | think | agree with you,
but in nay aspects you do establish correlation.
Actual ly, Lawence, in his talk, will actually nake
that sane proposal as you did. So.

DR. COONEY: Tonf

DR. LAYLOFF: The early work done on

di goxin was designed to go for in vivo/in vitro
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correlation for about 35 manufacturers, and that is
how t hat standard was set. Predni sone subsequently
was done the same way. In reviewing that, it would
determne that if the FDA continued down that path
it would eventually take all the resources of the
FDA to do it because of the cost of performnng
those in vivo/in vitro correlations. Then the

di ssolution standard was just arbitrarily applied
across the board.

DR COONEY: Marvin?

DR. MEYER Ajaz, | think you ask if you
are on the right track and | think you definitely
are. You know, when you first said we are going to
revisit dissolution | said, oh, ny God--

[ Laught er]

--so, | think you are on the right track
I nmean, for me, when | used to do some dissol ution
just in a university laboratory, | |loved the w de

range for the calibrators because then ny equi pnent
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al ways passed and | didn't have to worry about it.
But now, sitting around this table, |I have a
different hat on and it is shocking, 51-81 percent.
How can you have a calibrator--if sonebody cones in
with analytical data |ike that you woul d say go
away; this is a very poorly controlled anal ytica
procedure. So, | think that revisiting the issue
is very inportant.

DR. HUSSAIN: Marv, in may ways, you know,
I was blind to this. | actually was not fully
aware of the scenario, and CGndy will attest to
this. Wen | started witing this paper | put
Law ence through hell. | said how could this
happen? Because our standard criteria for
specification is plus/mnus 10 percent and the
instrument is this way so there was a di sconnect
that | was not aware of and | have to apol ogi ze for
t hat .

DR. COONEY: Are there any other comments
or questions at this point?

[ No response]

What | would like to suggest is that we
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take a break for 15 minutes and reconvene at 10: 25,
and we are in good shape for continued discussion
and | have no doubt there will continue to be nore.

[Brief recess]

DR COONEY: | would like to now wel cone
Dr. Mehta to speak to us about an overview of the
current gui dance on the docunments and deci si on
process in biopharnmaceutics.

Overvi ew of Gui dance Docunents and Deci sion
Process: Bi opharmaceutics Section

DR. MEHTA: Good norning. As you can see
on ny slide here, | am asked to give an overvi ew of
gui dances docunents and deci sion processes froma
bi opharnmaceuti cs perspective.

Before | start, | want to acknow edge a
coupl e of people in ny division, Dr. Ramana Uppoor,
she is sitting in the back in the audi ence, and Dr.
Patrick Marroum team |l eaders in neuro. and
cardiorenal in nmy division and sone of the experts
i n bi opharmaceutics in ny division.

This is the outline of my presentation. |

am going to give you an overvi ew of
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bi opharnaceuti cal aspects of dissolution-related
gui dances. That is a formidable task. My first
draft that | sent to Ajaz had 100 slides and Aj az
replied by saying an excellent overview but cut it
down. So, | am now down to 60

[ Laught er]

But | still intend to finish in tine.
Then with a quick overview | will take you through
some exanpl es from our NDA revi ews of
i medi at e-rel ease and nodi fi ed-rel ease products,
and share with you ny perspective on opportunities
for inprovenent.

These are the guidances | amgoing to
qui ckly take you through. Chronologically they are
different but in ternms of science, the way the
i deas are represented | have shifted them around.
| amgoing to first start with the BCS gui dance
In parentheses are the references. | will follow
that by the i mmedi ate-rel ease di ssol ution gui dance
that canme out in 1997. The BCS gui dance was
finalized in 2000. The IR dissolution guidance

i nvokes BCS principles and that is why | have
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arranged it that way. That will be followed by a
qui ck overview of the |IVIVC guidance and that is
for nmodified-rel ease products, in vitro/in vivo
correlation. Then a couple of slides on genera

bi oavai l ability and bi oequi val ence gui dance, which
was finalized in 2003.

I will quickly switch to sonething known
as scal e-up and post-approval changes for
i medi at e-rel ease products and nodi fi ed-rel ease
products, and the topics covered there.

So, let me start with the BCS gui dance
summary. Maybe it is known to everybody, but just
for the sake of conpleteness |let nme point out the
hi ghli ghts of the BCS gui dance. This guidance
takes into account three major factors that govern
the rate and extent of drug absorption fromthe
i medi at e-rel ease solid oral dosage form

These are the solubility and intestina
perneability of the drug substance, and dissolution
of the drug product. So, based on the solubility
and permeability characteristics of the drug

substance the drugs are classified into four
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categories: high solubility, high perneability; |ow
solubility, high pernmeability; high solubility, |ow
permeability; and then the fourth category, |ow
solubility, |ow perneability.

The third bullet is the central idea, the
central concept, a very sound scientific concept of
BCS which is, you know, if a drug product is BCS
class 1, and for different fornulations of this
class 1 product if they are rapid and sinmlarly
di ssol ving you can give a biowaiver for the test
formul ation without requiring an in vivo
bi oequi val ency assessment, provi ded you show
simlar dissolution profiles over the physiol ogica
pH range.

The | ast inmportant point about this
gui dance is that in this guidance we have defined
what determines rapid dissolution, and we say if
your drug product dissolves 85 percent in 30
m nut es over the pH range absorption should not be
dissolution limted. So, that is all for BCS

Movi ng on quickly to the inmedi ate-rel ease

di ssol ution guidance summary, and again | will do
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my little bit of acknow edgenent here, Dr. Shah and
sonme nmenbers on the panel here have contributed to
this gui dance and, from ny personal perspective,
this is scientifically a very well witten docunent
al though it was al nost ten years ago.

These are the topics covered in this
gui dance. The gui dance | ays out approaches for
setting dissolution specifications for a new
chemcal entity. As | said, it takes into
consi deration BCS nature of the drug product and,
dependi ng upon that, you can have m ni nal
di ssolution requirenents in setting specifications
or nore stringent.

Anot her very inportant point fromny
perspective is that this guidance has outlined
sonet hi ng known as mappi ng or response surface
met hodol ogy. Again, this is supposed to be for
i medi at e-rel ease products. The gui dance says that
undefined clinical manufacturing
vari abl es- - manuf acture your products at the
extremes of CWs and in vivo perfornmance and, if

you have that information, you will have a very
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sound rationale for coming in with appropriate
di ssol ution specifications.

Finally, in this guidance there is a
di scussi on of how do you conpare dissolution
profiles of two products. One of the approaches
that | reconmend is known as the f2 or the
simlarity factor which essentially | ooks at the
differences in dissolution at each tine point, with
a range of 0-100. An f2 of 50 or greater than 50
indicates simlarity of the dissolution profiles.
As we have said in that guidance, dissolution
specifications are established in consultation with
Bi opharmaceutics and the CMC revi ew staff. The
general bioavail ability/bioequival ence gui dance
summary, again linmted only to dissolution
consi derati ons, we have a section in there that
tal ks about what should be subnmitted in an NDA or
an ANDA in terns of a dissolution nmethod. There
shoul d be a dissolution nethod devel opnent report
for an NDA, new drug application. It should
contain a pH solubility profile of the drug

subst ance; dissolution profiles generated at
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different agitation speeds; and dissol ution
profiles generated on all strength in at |east
three dissolution media. Essentially you want to
see the in vitro performance of your product over a
variety of conditions, including different nmedia
and different agitation; and select the agitation
speed and nedi umthat provi des adequate
discrimnating ability, taking into account all the
available in vitro and in vivo data.

For ANDAs, abbrevi ated new drug
applications, the gui dance states that one should
start with an appropriate USP nethod if it is
there, in the USP. For sone reason, if it is not
there for this product, then if the FDA method is
publicly available, utilize that. |If that is not
avai l abl e, also publicly available, then subnmt the
di ssol ution nethod devel opnent report, as described
above for a new drug application.

Again, for nodified-rel ease products for
ANDAs t he dissolution profiles use the appropriate
USP nmethod, if avail able, otherw se use the FDA

met hod for the reference listed drug if avail abl e.
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In addition, and | think this is probably because
you could have for a generic simlar or different
rel ease mechani snms, so additional dissolution data
in three different nedia.

Now switching to the |IVIVC gui dance which
is, you know, in vivo/in vitro correlation for
nodi fi ed-rel ease products, again fromny
perspective, this is a very useful guidance al so
The mai n purpose of this guidance was to provide an
outline for waiver of bioequival ency studies for
nmodi fi ed-rel ease products if one was able to
establish an in vivo/in vitro correlation, a
quantitative correlation.

The gui dance defines correlation in
different categories, A, B, Cand D. Level A
correlation is nost quantitative, and | have listed
in ny presentation just the level A discussion
Level A correlation is supposed to be a
poi nt-to-point relationship between the in vitro
di ssolution and the in vivo input rate of the drug
fromthe dosage form Usually this is a two-stage

process, neaning that you take your dissolution
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data, convert that into dissolution rate, and you
take your in vivo data and convert that into
absorption rate and correlate the two. Generally,
this relationship is linear but non-linear
relationship is also acceptable provided it is
adequately characteri zed

So, this is an exanple of how | evel A
IVIVC would 1 ook. On the Y axis you have percent
of drug absorbed and on the X axis is the percent
of drug dissolved; your linear relationship over
the range and this establishes your correlation
For the purpose of obtaining biowaivers, you need
validation of this level A correlation. Fromthe
poi nt of view of setting dissolution
specifications, that level of validation is not
necessary, and | will get into that subsequently in
my exanpl es.

In the I VIVC guidance for nodified-rel ease
products we have sone general concepts |laid out for
what the dissolution specification should nean.
Ideally, as we say in the guidance, all lots within

the | ower and upper limt of the specifications
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shoul d be bioequivalent. At the mninmm those

| ots shoul d be bioequivalent to the clinical trials
|l ots or an appropriate reference standard chosen by
the agency. In other words, you have your

ref erence performance and the upper limt should be
simlar to the reference and the lower limt should
be simlar to the reference. Ideally, the extrenes
shoul d be bi oequi val ent.

Sone further considerations are that
variability alone should no | onger be a primary
consideration in setting specifications for
modi fi ed-rel ease products. Specifications w der
than 20 percent are acceptable only when evidence
is submitted that lots with mean dissol ution
profiles that are allowed by the upper and | ower
limts are bioequivalent. [In other words, you can
have specifications wi der than 20 percent if you
have a correlation, a quantitative correlation

If you don't have an IVIVC and you want to
set dissolution specifications for nodified-rel ease
products, these are some of the characteristics of

what the data should be. The profile should have
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at least three tine points. The last tine point
shoul d be the tinme where 80 percent of the clained
| abel ed anobunt is dissolved. Specifications are
set to pass at stage 2, neaning that there are 12
dosage units.

As | nmentioned a while ago, for setting
di ssolution specifications with the IVIVC, externa
validation is not required and, as | already
ment i oned, w der specifications based on what the
correlation predicts can be done.

This is graphically presenting that. On
the left panel you see that in the nmddle is the
performance of your product, the variability around
the nmean dissolution profiles. The blue line is
the upper limt of the specification. The red line
or orange line is the lower Iimt of the
specification. You take that data using your in
vitro/in vivo correlation nmodel. You predict the
pl asma concentration based on the two limts.

On the right panel, the dianonds are the
actual blood levels, the predicted bl ood | evels at

upper and lower limt, and the predicted |evel for
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Cmax and AUC shoul d not be greater than 20 percent.
Back in '97, what we could conme up with was setting
the consideration based on the mean difference.
So, the upper and lower limt would not differ on
the mean AUC and Cmax by 20 percent. W could not
build into this consideration the variability
aspects and, as we have already heard in an earlier
presentation today, that is an opportunity for
i mprovenent for future consideration

Switching gears, | amgoing to quickly
tell you about what the SUPAC gui dances nean as far
as i nmmedi at e-rel ease and nodified-rel ease products.
There are al so a few gui dances that cane out
subsequent to the issuance of the SUPAC in 1997,
which is called equi pnent addendum FDAMA and the
changes approved to an NDA or ANDA gui dance in
2000. Again, | amgoing to try to capture this
very quickly.

Concept ual | y speaki ng, these gui dances
identify what are the changes or what are the
vari abl es that are covered in ternms of

manuf acturi ng considerations. The |evel of changes
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for these variables, what are they? They are
defined; and then how do you deal with that?

So, the variables covered in this
gui dance, manufacturing related, are conposition
and conponents. For excipients it is
non-rel ease-controlling as well as
rel ease-controlling. The non-rel ease-controlling
aspect is what is the part of the SUPAC IR
gui dance. That is taken as it is into the SUPAC MR
gui dance and then what is added is the
consi derations for rel ease-controlling excipients.
O her variables covered are site, batch size,
meani ng scal e-up and scal e-down, nanufacturing
equi prrent and nmanuf acturing process.

I amgoing to take you through only one
set of variables here and show you how the | evels
are defined and what are the related tests
recomrended and what are the related filing
requirenents.

Essentially, the idea is this, the
gui dance has defined the | evel of change into three

categories, level 1 is the mnor change; level 2 is
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the noderate change; and level 3 is the mgjor
change. So, noderate could have an in vivo inpact
on level 3 or major changes likely to have an in
vivo effect.

Rel ated to those changes, the tests go
along with themin terns of docunent evidence. The
| onest level, level 1, would usually require only
application of conpendia tests and stability data.
Level 2 change would require extensive in vitro
di ssolution and rel ease data. That typically neans
that for i mediate-rel ease products you require
profile conparison in five different media. Then,
for nodified-rel ease you need profile conparison in
three different nmedia. Level 3 is the nost
significant change and that will be allowed only if
you have an in vivo bioequival ency study or you had
established in vitro/in vivo correlation

The filing requirenments, again going from
mnimal to nost which is annual report, changes
bei ng ef fected suppl ement, or prior approva
suppl enent. I n the subsequent discussion | wll

just focus on the first two bullets, which is |eve
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of change and the tests. | amnot going to touch
filing docunentation at all.

Here is an exanple of how the gui dances
break down changes into different |evels. For
SUPAC- | R exci pient levels excipients are listed for
| evel 1 change, level 2 and level 3. If you | ook
at glidant, for exanple, for talc, plus/mnus one
percent change is allowed. |If you look at the top
of the right-hand colum, it is percent change
wei ght of the change of the excipient over the
wei ght of the total unit. For talc it is
pl us/ m nus one percent. Qher glidants would be
plus/mnus 0.1 percent. So, that is the | ower
limt of change, plus/minus 0.1 for talc. |If you
|l ook at filler, for exanple, it is also plus/mnus
five percent change. So, this defines level 1
change, nini mal change

If you go to level 2 the ranges doubl e.
So, you go fromplus/mnus 0.2 to plus/mnus 10
percent. Anything beyond 10 percent is considered
a level 3 change. Again, this is for
non-rel ease-control ling excipients.

If you go down to rel ease-controlling
exci pients for modified-rel ease products, the

criteria are nore stringent. Now, the change is
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measured as a percentage of the total

rel ease-control | i ng excipients and not the total
dosage formunit so your denomnator is a snaller
nunber. The percentage allowed is snaller for
rel ease-control ling excipients.

For level 1 change, that nmeans that the
total additive effect of all release-controlling
exci pients should not be nore than plus/mnus 5
percent. Level 2 should not be plus/mnus 10
percent. Changes beyond plus/mnus 10 percent are
consi dered | evel 3.

So, this is a summary of what we have
recomended in the SUPAC-I R and MR gui dances.
These gui dances define the tests; filing docunent
recomrendati ons; | evel of changes in composition
and conponents, release-controlling and non-rel ease
controlling excipients; site changes; batch size
changes; equi pnent and process changes.

The foll owi ng changes either need a bio.
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study or an established IVIVC. Level 3
rel ease-controlling and | evel 3 non-rel ease
controlling change; |evel 2 release-controlling
change for NTR drugs; and level 3 site change and
| evel 3 process change. Al of those changes,
meani ng | evel 2 changes, woul d require conparable
di ssol ution docunentation, neaning, as | said,
profile conparison in several nedia.

As | mentioned in the title slide for
t hese gui dances, the equi pnent addendum cane out a
little later and there we identified equi pment by
cl ass and subclass for all nmjor unit operations,
and a change to a different class is generally
consi dered a change in design and principle. So,
i f you have equi pnent changes within the sane
design and operating principle it is considered a
m nor change. |If you go to a different design and
principle it is a major change. Finally, the
changes gui dance allows for nmultiple different
| evel changes. As we all know, these changes do
not occur only one at a time; it is a conposite of

changes for any change. So, if you have, say,
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several level 1 changes and one | evel 2 change for
your new product you would be held to the nost
restrictive individual change of |evel 2, and
what ever requirenents go with that |evel of change

So, that was a quick overview of the
gui dances. These docunents are avail able on the
web, and if you have any questions please | ook them
up. Let nme switch gears here and take you through
some exanpl es of the way the specifications are
set.

But before that, let nme share with you
generally what we see in an application in terns of
informati on avail able for setting specifications.
The data that are available for a typica
i medi at e-rel ease product in an NDA are as foll ows:
Di ssolution results under a variety of agitation
and nedia conditions. Then typically what we see
are several nethods. One nmethod is selected by the
sponsor which generally provides you with a rapid
di ssolution profile. Using that nethod, we have
data of 6-12 units and that is the limt of data we

have for any given lot. So, that is the range of
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variability that you would typically see for a
particular lot. Using that nethod, you have

di ssolution data fromthe bio. batch, the batch on
whi ch bioavailability has been characterized, plus
few to several production |ots under this
condition. Again, as | said, these batches are
usually in very large quantities, hundreds of
thousands to million units. W see the data on
6-12 units.

Then we do have a |l ot of bioavailability
data on this product. Actually, bioavailability,
rel ative bioavailability, bioequivalency trials and
di ssolution data of lots used in efficacy trials
and stability data. So, we look at all this
information and try and come up with a meani ngfu
speci fication.

What do we do when we consider setting
specifications? These are the factors that are
taken into consideration when setting specs. for an
i medi at e-rel ease product. The in vivo behavior of
a drug product, particularly how rapidly the drug

is absorbed and an indicator for that is Tlag tine
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or what is the Tmax of your product. Since the
i ssuance of the BCS gui dance we | ook at the
permeability data very closely. In vivo
perneability would be based on mass bal ance studies
as well as absolute bioavailability studies and
that, in my mnd, is the gold standard by which you
define whether a drug is highly perneable. If it
is quantitatively absorbed, then you say this high
permeability, along with your high solubility data,
puts the product into BCS class 1. Then that
carries its own benefits. | have an exanple of
that to show you a little later.

That is what one pays attention to, in
vi vo behavi or of the drug product froma
bi oavail ability point of view W |ook at
di ssol ution behavior across all conditions in vitro
and then we try to come up with an adequately
discrimnating method, taking all this data into
consi derati on based on any quantitative or
qualitative in vitro inference

VWhat is very hel pful for evaluation of an

NDA is if you have data like this where a solid

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (114 of 305) [5/16/2005 3:32:17 PM]

114



filex////ITiffanie/c/storage/0503PHAR.TXT

dosage formin vivo is conpared to sonething that
is even nore rapidly dissolving, neaning your solid
dosage form s performance in vivo with respect to,
like, a solution. |If we have this data, this tells
us a lot about what is the in vivo dissolution of
your solid dosage formand that can help us
evaluate the in vitro considerations for setting
specifications for that product. So, this can
gui de how discrimnating the in vitro nethod needs
to be.

As | said, we look at all the available
di ssolution data and pay particular attention to
the lots that have in vivo data, and then discuss
wi th our chenist coll eagues about what is available
in the stability domain, the data there and the
specifications we are considering. |If we see a
significant change or time with stability
performance, that will have to be resolved by a
bi oequi val ency st udy.

Possi bl e outconmes in terns of setting
specifications, one is everybody is happy.

Sufficient data are subnmtted and specs are
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finalized. It is possible that insufficient data
are submtted. Based on the product's indication,
the product needs to be approved with reset interim
specs. W agree with the sponsor what additiona
data needs to be generated. W agree upon a
time-line. W evaluate the specs and we finalize
the specs. In the rare instance where there is
insufficient data subnitted--1 have not seen this
happen in ny lifetime where we have wi thhel d
approval for a drug product because of insufficient
dissolution data. At the least, we will set specs
on the clinical trial product. So, if insufficient
data are submtted and specs can't be finalized
even including interimspecs, then we have to
resol ve that prior to approval

Now | et ne take you through sone specific
exanpl es, starting with sinple to alittle bit nore
complex. This is an inmedi ate-rel ease drug product
A. The drug is highly soluble over the pH range of
1.2-6.8, or 6.9 in this case. Based on the
bi oavailability and the in vitro perneability, we

established that the drug is highly perneable. So,
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we have high solubility, high perneability criteria
met. The drug product is rapidly dissolving over
the pH range of 1.2-6.8. So, we have seen this.

We are sure of these characteristics and we say
okay, this is BCS class 1.

W have dissolution results of the
bi oavailability lot and the clinical |lot so al
that data is utilized in setting the
specifications. There was stability data al so
avai | abl e that was taken into consideration. It
turned out to be a straightforward case. The
sponsor's proposal was that they use a USP 1
apparatus at 100 rpmin 900 m 0.1 nornal
hydrochl oric acid; specs of 80 percent in 30
m nutes. W agreed with the sponsor.

Just as a note, Ajaz and | didn't exchange
not es beforehand but in this case the sponsor chose
apparatus 1 to avoid coning effect. Ajaz had an
exanpl e fromthe Canadi an dat abase where that was
the reason why you saw a big investigator
difference conpared to the reference, but the in
vivo data turned out to be fine.

Anot her exanple for an i medi ate-rel ease
drug product, product B, the drug is a free base

with 2 pKs of 5.4 and 7.2. It is highly soluble at
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pH 1 but it is practically insoluble at pH 7, and
the solubility drops sharply between pH 4-5. |
have a graph that shows that clearly. The drug is
absorbed slowy, at Tmax ranging from 3-5 hours.
The half-life is long, 45 hours. It is not highly
permeabl e. The fraction absorbed is around 0.75

So, what do we do with this? This is the
di ssol uti on behavior across the pH ranges. As you
see, below pH 5, which is the third curve fromthe
top, dissolution starts dropping rapidly as the pH
i ncreases. The sponsor chose the dissolution
met hod at pH 5, and showed that the clinical and
to-be-marketed fornulations had simlar profiles.
This is what that conparison is at pH 5.
We had bi oequi val ency data on these two
formul ations and that turned out to be clearly
bi oi nequi valent in vivo for the test, neaning that
t o- be- mar ket ed product showed a clear difference in

Cmax. The Cmax was 17 percent |ower. W

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (118 of 305) [5/16/2005 3:32:17 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

interacted with the sponsor and they optimnm zed
their nethod to conme up with an adequate
discrimnation condition to evaluate this
formul ation further.

This is what they came up with, 5 percent
vol ume Tween 80 and the sane two formul ations that
were clearly bioinequivalent in vivo, they were
able to identify their in vitro perfornmance and
show that, indeed, they were different. This was
verified further by taking the two fornul ati ons
that were bioinequivalent in vivo and the nethod
showed that they were simlar in vitro.

This was the availability of dissolution
data across several batches. Al | want to point
out to you is that, as | said, dissolution data for
different batches, from6 units, nean and range is
available and if we | ook at the right-hand col um,
the | owest range is 86 percent.

Taking all that data into consideration,
t he sponsor proposed the specification with
apparatus 2 at 50 rpmand 1000 m to Tween 80 in

water; Q of 75 percent in 45 mnutes. W
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recomended no changes in the condition but a Q of
80 percent in 45 minutes. Here is an exanple of
availability of in vivo data optim zing the

speci fications.

The final exanple | have is for a drug
product, a nodified-rel ease drug product with in
vivo/in vivo correlation. For this drug product a
| evel A correlation was established. Correlation
was obtained fromin vivo data from6 different
studies, and the nedia consisted of pH 1.5 for the
first 1.5 hours and then pH 6.8 for the renai nder
of the 24 hours. This is a once a day product.

These are the results. | think this was
excel lent work on the sponsor's part. W worked
with them and we were very happy to figure out the
specs with them Look at the hatched region. That
is the observed range of dissolution data. That is
the extent of variability across the entire
manuf acturi ng experience for this sponsor. So, the
hatched area is the dissolution variability,

di ssolution range the product showed in vitro. The

specs we agreed upon are the two dotted |ines above
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that hatched region. So, those were the

speci fications proposed and we agreed with them

The best part is that if you |look at the
third I evel of curves, which are the topnost dotted

lines, the topnost and the bottom those are the

predicted in vitro dissolution behaviors of two

formul ati ons that would be conparable in vivo.

the specifications were set within the limts of

what products woul d be bi oequi val ent, so a good

IVIVC that could | ead to neani ngful specifications.

Now | et ne conclude with sonme persona

comrents on opportunities for inprovenent. Before
I get into my own suggestions, | want to cite this
article that Ajaz already nentioned from Dr. Janet
Woodcock, a clinician who has witten beautifully
on pharmaceutical quality. | amjust going to cite
two quotations out of this article. | nean, | can

stand here and tell you a great deal about all the

conplexities involved in clinical trials but I

think Dr. Wodcock has summari zed this very well

this first bullet, which is, as she says, for the

pur poses of clinical use, the established drug
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quality attributes are generally adequate because
they achieve nuch tighter control of the |evel of
variability than could be detected in patients

wi t hout extensive study.

These are part of all the variabilities,
specially manufacturing variability. It can be
done but it is a difficult task and it would be
very extensive, and that is not the paradigm
currently used.

But maybe even nore inportant, as she
points out here in the very second line of the
previ ous quotation, in contrast, for regulatory and
manuf acturi ng processes, the | ack of detail ed
under standi ng of the real-world inportance of
quality attributes is a serious problem leading to
many di sputes that mght be resolved easily were
rel evant information avail able on the rel ationships
bet ween various quality paraneters and clinica
performance. | personally couldn't agree nore with
that concl udi ng coment.

So, clinical performance, if | were to

di ssect that further--everybody tal ks about
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variability and this is ny share of what are the
different types of variability in therapy. You
start with manufacturing variability, then you have
variability associated with the drug exposure and
then you have variability associated with the drug
response. You have conpliance issues. You know, a
| ot of people can actually add nore bullets to this
and provide a conplete picture of how conpl ex the
systemis when a patient is being treated in vivo.

But | have taken a shot at just making a
poi nt on exposure-related variability and
manuf act uri ng aspects associated with that. The
next table is a snapshot. W have an internal BCS
dat abase of al npbst 200 NDAs. That is in the
process of being audited and we hope to publish
that soon. So, what | requested Dr. Uppoor to do
is to randomy select a few drugs and prepare a
table that would show variability in AUC and Cmrax
and t he exposure paraneters of different BCS
products.

Again, this is tentative because this is

not fully audited so that is why | have starts in
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this table. This is BCS class 1, 2, 3 and 4 across
the top horizontal line. You have the perneability
associated with the AUC paraneter and the Cnax
paraneter for these products. As you can see,
staring with class 1, we have variability in the
range of 17 to about 24 percent. Cass 3 shows
maxi mumin vivo variability.

So, if | want to take this tentative class
information further, the point I want to nake--the
nunbers m ght be off when we have the actua
publication coming out, but this is the point |
want to nmake, that if | assume that the clinica
trial formulation for this product was
optinmized--if it is not optimzed, | think it is in
the interest of the sponsor to optimze that so
that even a little bit of manufacturing variability
does not reflect in the in vivo perfornance at
| east froma drug exposure point of view But
assuning that this fornulation is optimzed, even
for BCS class 1 products you do see a decent anount
of variability in vivo. Again, this is reflecting

how the drug is handl ed by an individual and the
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variability of handling that across individuals.
This information can be utilized by a sponsor to
come up with rational specs.

These are sonme of ny thoughts in terns of
opportunities for inprovenent. The first point is
not hing earth-shattering but | still think it is a
poi nt that has to be nmade, to select an appropriate
di ssol ution nethod based on physi cochenical in
vitro and in vivo characteristics of the drug and
the drug product.

It would be useful to have an estimate of
invitro variability for low solubility and | ow
perneability. Estimate of variability of |ots used
in pivotal efficacy trials would facilitate setting
of rational specifications. For nodified-release
products estimate the in vitro rel ease
variability--the exanple | showed where if you had
a handle on the variability across your entire
manuf acturi ng process, then you can bring that into
setting a nmeaningful specification. As | already
menti oned, right now the IVIVC current guideline is

based on the limt nmean estinates only and if you
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can build in the variability aspect and in vivo

performance based on estinmate of nean as well as

variability, | think that would lead to nore

rational specs, maybe even wi der specs conpared to

what we are doi ng now.

The things that | see in the near future
are new technol ogies |like PAT. Hopefully, it can
provide in vitro and in vivo rel ati onshi ps based on

the performance of an individual dosage formunit.

I mean, this would be a non-destructive nethod.

You woul d be able to assess the dissolution

performance of a unit without breaking it up and

then you woul d adm nister that to an individua

you woul d get that individual's exposure paraneters

so you woul d have correlation rel ati onship on an

i ndi vi dual dosage unit formin an individua

patient taking it. | think that would be a very

powerful set of data to set neani ngful
speci fications.
We are getting nore and nore conpl ex

products like drug eluting stents and |i posones.

For these conpl ex dosage fornms | think it would be
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essential to study drug elution, drug rel ease using
mechani stic nmodel s and new techni ques in inaging
and fluid dynam cs. Hopefully, future
specifications will be based on in vitro nmean and
variability estinates.

Movi ng from a science point to a process
point--1 didn't know our good friend Dr. Chuck
Hoi ber [ph.] would be here but this is in those
days when Chuck and I were on the same floor and we
started inplenenting this which is that fromthe
process point of viewthere are also a | ot of
opportunities to optimze setting of specifications
and that, fromny perspective, is cone and neet
with us early. A neeting would be useful if you
have good quantity and quality of data. As we have
done on several occasions, we have had separate end
of Phase Il neetings with CMC Bi opharmaceutics and
col | eagues on our side and the industry, going over
the devel opnent plan and that has led to a quicker
review and arriving at neani ngful specifications at
the tinme of NDA approval

Finally, | do personally believe that good
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homework will always bring dividends. |If you have
good data, please share themwith us and we wll
work with you to cone out with rational
specifications. Thank you.

Questions by Conmittee Menbers

DR. COONEY: Thank you very nuch. Some
questions fromthe comittee? Ken?

DR MORRIS: Two things. | was alittle
surprised to see the high variability with BCS 3.
In principle, you woul d expect BCS 3 to be a good
candi date for wai ver because, as |ong as your
driving force doesn't change, you woul d expect that
the absorption is rate limting and falls into the
same basic concept as 1.

DR. MEHTA: That is a very good
observation. W are |looking at the data carefully
ourselves, but | think it is maybe one product that
is--

DR MORRIS: Driving the variability?

DR MEHTA: Yes.

DRR MORRIS: O is it that the absorption
itself is just variable?

DR MEHTA: Again, we can think about it
but it is a question if you have a class 3 high

solubility, low perneability drug and if | ow
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perneability is not |eading to the sane conditions
invivo that is going to take away sonme of your
hi gh solubility benefit.

DR MORRIS: Not the same conditions on
which side? Are you talking about in the gut?

DR MEHTA: Yes.

DR HUSSAIN. Sorry, if I may, | think one
of the challenges is that this was always a
question when we were deliberating the BCS
gui deline, high solubility. But the in vivo
di ssolution actually is nore sensitive for |ow
permeability drugs and we actually have published
on this with Law ence--

DR MORRIS: Right.

DR. HUSSAIN: So, people often say this is
hi gh solubility so dissolution is not rate limting
but in vivo dissolution behavior is quite conpl ex.

Pl us, you add site-specific absorption of these

conmpounds that adds to all the sources of

file:/ll/[Tiffanie/c/storage/0503PHAR.TXT (129 of 305) [5/16/2005 3:32:17 PM]

129



filex////ITiffanie/c/storage/0503PHAR.TXT

130
variability.

DR MORRIS: Right. | guess that is ny
point in a sense. Shouldn't the compounds be
segregated into site-specific and passive absorbed
conmpounds to really do a valid experinent?

DR. HUSSAIN: | fully agree with you. W
came up with the classification systemand those
four classes are beautiful but there is nothing
that black and white. Geater than 90 percent
perneability, highly perneable, but there is a
gradation of that and, you know, we have to take
that into account. You know, there are, like,
wi ndows of absorption. So, we need to subclassify
those four classes and then come up, you know, with
better--

DR MORRIS: Yes, but it would be nice if
you could identify sone nore wai ver-worthy cl asses.

DR. HUSSAI N  Yes.

DR MORRI'S: Just another quick comrent is
that | amsure it won't surprise you but, you know,
with the general BA/BE gui dance peopl e, because of

what is in the guidance, are actually doing pH
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solubility profiles of non-ionizable compounds.

[ Laught er]

DR. MEHTA: That is taking us too
seriously!

DR COONEY: Paul ?

DR FACKLER: | have a comment and a
question. The conment had to do with the slide
where you suggested there m ght be about 20 percent
variability for even BCS class 1 conpounds. |
woul d suggest that that is vastly understated, that
the variability is nuch higher than that because
am guessi ng that your data comes from
bi oequi val ence studi es where all of the subjects
take exactly the sane anmount of water, the sane
anount of food. MNone of themare BM greater than
a particular nunber. |If they are old studies they
were all men. | would just say that in the genera
popul ation with the way pharnaceuticals are really
t aken--some people run three nmles, cone hone and
then swall ow their tablets; some people roll out of
bed and swal |l ow them wi t hout water--the variability

even for class 1 is significantly higher than 20
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percent. But it is just ny opinion

DR. MEHTA: That would just add to the
thought | had which is, you know, use that
information to evaluate your in vitro
specifications. That will help you

DR. FACKLER The question | had had to do
with that sane chart where you | ooked at 17 drugs
that were randomy pulled out of the pool of 200.

It was interesting to see that the class 3 is N
equals 7. | amjust wondering if the distribution
of these 17 in any way represents the distribution
of the 200 drugs.

DR MEHTA: | don't think so. The whole
idea was to see if we can get a handle on what is
the exposure variability for these products. A few
years ago | presented this database at one of the
APS wor kshops what was surprising is that we saw a
lot of NDAs falling into class 4 category. If it
is a class 4, then you woul d see very few drugs,
|l ow solubility, |low perneability. You know, they
woul d fall out of drug devel opment. But, as

mentioned a little while ago, the way cl assifying
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we have created these four classes, 90 percent of
data goes in class 1 over this 85 percent

absor bed--you know, it is still |low permeability.
So, | don't think when we conme out with this
information, all audited, that there is going to be
a mpjority of themfalling in class 3. | don't

t hi nk so.

DR. COONEY: When you presented the table
of the 17 sanples, your intent is to expand that?
This is just a piece of work in progress?

DR. MEHTA: Yes, very much so.

DR. COONEY: So, the idea is to really
address the question that was just asked, that is,
to have an analysis that is representative of that
whol e set?

DR. MEHTA: Yes. | nean, right now we are
goi ng through each drug and maki ng sure, to our
| evel best effort, that the data avail able
classifies that drug product in the appropriate
class. W have the infornation put together and
now it is |ike careful auditing going on

DR COONEY: Good. Marvin?

DR MEYER | did corme up with a couple of
questions. It always bothered nme that the BCS

system had this quadrant drawn and then the lines
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ki nd of floated depending on how you wanted to
define high and | ow--

DR. MEHTA: No, it is rigid right now.

DR MEYER | know it is rigid but the
rigidness was arbitrary.

[ Laught er]

It is arbitrarily rigid.

DR HUSSAIN. | will defend it tomnorrow,
don't worry!

DR. MEYER  Ckay.

DR MEHTA: We started out with a
conservative position and now with the availability
of nore data we want to expand that rationally with
proper evidence.

DR MEYER It also bothered me that this
perneability goes all the way froma very rigorous
i ntubation of humans to a K2 cell to |ooking at
Tmax. So, how it is defined or determi ned can be

anot her source of variability in where it falls in
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this rigorously arbitrary quadrant. So, | think
that may be a reason in part why the class 3 seened
to be nore variable than 2. One drug in that woul d
have expanded the range.

DR. MEHTA: That is just the way those
drugs got pulled out. That is why | have that
range. That may not be reflective of what it is.

I don't want to take up too rmuch tinme, but we | ook
at perneability assessnent now very carefully and,
in my mnd, hopefully, if we have data on the NDA
side, which is mass bal ance data and

bi oavail ability data, that is the maxi numway in
terns of assessing, you know, whether the drug is
90 percent absorbed or not. Sonetinmes we have an
issue with that. Then we utilize the in vitro

nmet hods for that decision.

DR. MEYER One |l ast question. Do you
feel that the f2 test has been rigorously
eval uat ed?

DR. MEHTA: A good question, Marv.

[ Laught er]

There are people in the audience that--

DR MEYER Do you feel--do you feel it
has been rigorously evaluated so it will detect

di fferences when they should be detected and will
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al | ow passage when it should be all owed?

DR MEHTA: Well, | nean we do state in
our gui dances under what conditions this approach
shoul d be enployed. You know, if your variability
is very high in dissolution on each fornulation
this is not the right way of conparing those
profiles so then you need to get into nore conpl ex
assessnent, and all that. |If it is done properly,
yes, | do nyself.

DR COONEY: Pat?

DR. DELUCA: In the BA/BE gui dance sunmary
for modified-rel ease products you are saying that
they should profile using at |east three other
di ssolution nmedia and water. Wy do you need three
others if you have a correlation?

DR. MEHTA: No, it doesn't say that there
is acorrelation. This is just a question--well,
usual ly correlation is rel ease formul ati on
speci fic.

DR HUSSAIN. It is just for that product.

DR. MEHTA: It is right now
DR. COONEY: Nozer?
DR, SI NGPURWALLA: Wen you don't

under st and sonet hing you start asking technica
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questi ons.

[ Laught er]

You showed a picture of linear correlation
| ong ago, one of your early slides--

DR. MEHTA: Yes, level A correlation

DR. SI NGPURWALLA: Level A correlation. |
have two comrents. The first is that you are
| ooking for relationshi ps between the percent of
drug di ssolved and the percent of drug absorbed so
correlation only neasures |inear relationships.

You nay have dependence which nay be not |inear but

still of value to you, but correl ati on does not
measure that. So, | just want to say that as a
conment .

The second nore serious comment is that

that particular correlation msses the tinme index.
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What you really need is a third axis al so show ng
the tinme at which all these happen. For you to do
that, you want to |l ook at these two as what we
woul d call stochastic processes or tine series, and
you want to cross-correlate the two tinme series.
So, if you want to inprovise on that particul ar
thene, you nay want to | ook not at correlation but
what | woul d consi der cross-correlation where you
al so introduce the time axis. That is the only
comrent | want to neke.

DR MEHTA: Thank you. That is hel pful

DR SI NGPURWALLA: Do you want to
chal | enge ne now?

DR. MEHTA: No, | didn't say that.

DR. COONEY: Are there any ot her questions
at this point?

[ No response]

Thank you. The next presentation will be
by Dr. Shah establishing dissolution
speci fications.

Establ i shing Di ssol ution Specifications:

Current Practice

DR. SHAH. Good norning. Mehul gave a

ni ce overview on the BCS gui dance and ot her

gui dances which are used in setting dissolution
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specification froma bi opharnmaceutics perspective.
My job today is to cover the CMC aspects of setting
the dissolution specifications. 1In this
presentation | amgoing to start with an overvi ew
of the current practice, and in that overview | am
going to cover the CMC assessment and bring in some
of the I1CH QA principles, how we evaluate the I CH
@A principles in our CMC assessnent, and then |
would like to talk about a case study exanple for
ext ended-rel ease oral suspension and in that
exanple | amgoing to cover the drug devel opnent
strategy by the applicant, the dissolution results
obt ai ned based on that devel opnent strategy, then
what we identified as critical issues, followed by
our recomendati ons and based on those
recomendat i ons, what were the inprovenents

i mpl emented by the applicant and what was the

out come out of those inplenentations. | would like

to end ny talk with some concl udi ng renar ks based
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on this exanple as well as general remarks in that
aspect .

As Mehul suggested in his presentation,
want to reenphasi ze that establishing dissolution
specification is a shared responsibility between
the O fice of New Drug Chemi stry and the O fice of
Clinical Pharmacol ogy and Bi opharmaceuti cs.

In the next three slides | have presented
the considerations that should be given during that
devel opnent, as well as the focus of CMC assessnent
during the NDA review, and what forns the basis of
setting the dissolution specifications from CMC
perspecti ve.

As | have pointed out here, it is a known
fact that physicochem cal properties of the
formul ati on conponents, such as drug substance and
ot her excipients, such as the solubility, pKa,
particle size distribution, polynorphic fornms and
there may be sone others, have a significant effect
on the dissolution. The physicochem cal properties
i mpact the processibility of the fornul ation

conponents, as well they may affect also the
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safety, efficacy and stability of the drug product.
In addition to that, the manufacturing processes,
especially those having the potential to influence
the release profile of the drug substance al so
shoul d be studied during the devel opnment. And, the
control strategy of the critical process paraneters
and in-process testing al so should be devel oped
during the devel opnent, and those are the focuses
of the CMC assessnent.

During the drug devel opnent one shoul d
expect that there should be a relationship of
in-process testing to the critical quality
attributes, such as dissolution of the drug
product. Sone of the in-process testing that nmay
be carried out might be particle size distribution;
rel ease rate; and the conpression force, tablet
hardness and friability in the case of solid ora
dosage form

In addition, during the CMC assessnent we
focus al so on the devel opnment and validation
aspects of the proposed in vitro dissolution

met hod. Cindy already covered sone of these
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aspects in terns of how the net hodol ogi es are being
devel oped and what are the validation criteria that
need to be covered, especially pertaining to
specificity, linearity, accuracy, precision,
ruggedness, etc. In addition, we also focus on the
rel ease tine point intervals and what shoul d be the
adequate timpoint intervals.

Once we have this information we need to
see or need to provide during devel opment, as well
as the NDA submi ssion data, what is the
relationship between the in vitro dissolution data
from devel opment, clinical, bio. and primary
stability batches, and also identify a discerning
trend on storage. W also evaluate the proposed
shel f-life of the drug product on the basis of the
stability data analysis of dissolution, as well as
ot her drug product attributes.

In the end, it is in coordination with
Ofice of Cinical Pharnacol ogy and Pharnmaceutics
that appropriate dissolution specifications are
recomrended and these specifications are reflective

of the dissolution data from vari ous batches
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including clinical, bio., stability and other
bat ches

In terms of the | CH GA docunent, |CH QBA
di scusses the potential relevance of particle size,
pol ynor phi ¢ content and pol ynor phi ¢ changes, and
how it affects the dissolution

Here | have these three decision trees
just for reference. | just wanted to point out
that CMC assessment very well integrates these
principles in our assessnent for the quality
assessnent of the drug product. This is about the
particle size distribution and the decision tree
gui des you on how to set acceptance criteria.

This is in terns of pol ynorphic content.
That al so gui des you on how to set acceptance
criteria. The next one is howto set the
pol ynor phi ¢ change acceptance criteria in the drug
product .

Now | would like to focus on the case
study exanpl e for extended-rel ease oral suspension
for the remai nder of ny talk.

Let me give you just sone background.
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This was submtted as a 505(b)(2) application. As
a result, there was no clinical trial required
because the safety and efficacy of the proposed
active ingredients for the proposed indication was
establ i shed through i medi at e-rel ease products
avai | abl e under the tentative OIC nonograph for the
same indication. The proposed dose was a single
dose given every 12 hours to patients 6 years of
age or older. That was equivalent to the nom na
OrC nonograph whi ch was given every 6 hours tw ce
In terms of the formula, the drug product
contained two different active ingredients, and
will call themdrug substance 1 and drug substance
2. For proprietary reasons, nost of the data | am
going to discuss here are well conceal ed and they
are nmasked but the data are real. Drug substance 1
is anchored to a drug carrier support and coated
separately with sem permeabl e pol ymer to prevent
dose dunping and to inpart the extended-rel ease
profile. Drug substance 2 binds the drug carrier
support in situ during the nmanufacturing process,

but it is not coated. Both active ingredients,
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along with other excipients, are suspended in
aqueous sol ution.

The concerns we had here arise fromthe
safety inplications due to the potential dose
dunmpi ng, and efficacy inplications due to
insufficient rate and the extent of rel ease of the
actives. These concerns were brought to the
applicant's attention during the end of Phase |
meeting as well as pre-NDA neetings, and they were
very mndful of those two concerns.

This was the strategy adopted by the
applicant in the beginning. They wanted to
denonstrate bioavailability of the drug product
formul as, and that was coated with 6 percent
coating of drug substance 1, to a reference drug
whi ch as an i mmedi ate-rel ease solution, and it was
contai ning the same two active ingredients. They
had no ot her choice but to start with the
i medi at e-rel ease sol ution because there was no
exi sting extended-rel ease product containing these
two ingredients.

Their plan was to formul ate three
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experinmental drug formul ations, each differing only
by the coating | evel of sem perneabl e polynmer on
drug substance 1. They were | ow coating, for
exanpl e, 2 percent; medium coating, exanple, 5.5
percent; and high with 9 percent coating on drug
substance 1. They | abel ed them as fast-rel ease
solution, intermediate-rel ease fornulation and
slowrel ease formulation. The approach was to
establish IVIVC for each active anmong these three
experinmental formulations, and establish

di ssol ution specifications for both actives based
on generated dissolution profiles fromthe slow
and fast-rel ease drug product formnul ations.

In the NDA the data submitted include five
formul ati ons of the drug product containing drug
substance 1 coated with varying | evels of
sem pernmeabl e pol ynmer, 2 percent, 5.5 percent 9
percent, as well as 6 percent and 10 percent. They
performed the followi ng PK studies, nulti dose
bi coavailability studies with i medi ate-rel ease
solution and single dose food effect study

containing 6 percent polyner coating, and single
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dose I VIVC study containing three formul ations, 2
percent, 5.5 percent and 9 percent polyner coating.
In support, there were PK results from four batches
and stability results fromfour PK and five
stability batches.

Based on these PK studies, these were the
applicant's clainms, that level A IVIVC was
established for both actives of the ER suspension
The nean individual |evel A 1VIVC nodels for drug
substance 2 net the FDA validation criteria and, in
their opinion, it can be used for setting
di ssol ution specifications and bi owai vers.

The nean and individual level AIVIVC
nmodel s for drug substance 1, which is coated,
failed the FDA validation criteria in that the
predi cted values had a larger error than
recommended. However, if the dissolution criteria
remain within dissolution profiles tested in |IVIVC
they proposed that the drug substance 1 results can
serve as a mappi ng study for the formul ations.

Now |l et's see what was the agency's

finding in terns of the PK results. On the
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bi oavail ability and food effect studies, which was
the 6 percent coating of drug substance 1, the
agency found that system c exposures of both
actives were favorabl e between the extended-rel ease
suspension and multi dose of reference
i medi at e-rel ease sol ution, and there was no food
effect on both actives.

However, in ternms of the |VIVC study,
where the drug substance was coated with the 2
percent formulation, 5.5 percent fornulation and 9
percent formulation, with respect to drug substance
1, the agency found that it failed to establish the
invivo/in vitro correlation, and observed nore
than 20 percent of difference in Chax for
formul ati on of fast and sl ow di ssolution profiles.

Wth respect to drug substance 2 that was
not coated, level A IVIVC was established, however
it failed to validate the IVIVC. The fornul ations
used in the IVIVC study were found to be
bi oi nequi valent, that is to say the Crax of the
formul ati ons used in the 1VIVC study were different

by nore than 20 percent. The proposed di ssol ution
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specification and the approach to set a dissol ution
speci fication based on |IVIVC by mappi ng was found
unaccept abl e.

Now | et nme share the stability results
analysis. This is what we review in our CMC
assessnent. What we found was contradictory
rel ease profil es observed between drug product
formul ati ons containing 6 percent and 9 percent
coated drug substance. Drug substance 2 showed
nore decrease in dissolution than drug substance 1,
and we observed substantial decrease in dissolution
at 1-hour, 3-hour and 6-hour time points for both
actives fromthe corresponding initial val ues anong
all batches, including bio. and prinmary stability
bat ches, at all storage conditions. The decrease
in dissolution was npst notable at 3-hour and
6-hour tine points. The decrease in dissolution is
m ni mum at the 12-hour tine point and the decrease
in dissolution for both actives levels off by 9
nmont hs on st orage.

This is displayed on this slide. This is

the dissolution results of drug substance 1. For
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clarity purpose, | have | abeled the coating for the
di ssolution curves. The yell ow bar shows the 6
percent coating that was used in the
bi oavailability study. The purple is the 2
percent. The middle one is blue, which is 5.5
percent coating of drug substance 1. The red one
is the 9 percent coating of drug substance 1.

Now, what | explained in the previous
slide is what you can see is a decrease in
di ssolution profiled for all the solutions. You
woul d expect the 9 percent woul d be showi ng a sl ow
di ssolution conpared to the 6 percent but it is
quite the other way.

If you | ook at drug substance 2, the
decrease is nore conpared to drug substance 1
which is shown basically fromthe | east point and
at the 18 nonths tine point. That is nore than
about 20 percent decrease in dissolution over tine.

So, based on this analysis these were the
critical issues discussed with the applicant, and
they concerned the raw material controls,

manuf act uri ng processing and i n-process controls
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and controls related to particle size distribution
and di ssol uti on net hod.

I just want to point out over here that
these discrepancies in the results showed that the
coating process was not in control and we discussed
that issue with the applicant. They decided to
reformul ate the drug product and deci ded to abandon
the idea of the IVIVC approach to set dissolution
acceptance criteria; conduct PK studies on
commerci al scale bio. batch containing drug
substance 1 at the specified target coating |evel,
rather than a range, and conpare it to the
reference IR solution; manufacture additional 3
pilot scale prinmary stability batches of the drug
product containing drug substance 1 at the sane
specified target coating | evel; and propose
di ssol ution acceptance criteria based on in vitro
di ssolution profiles obtained for both actives from
the bio. batch.

These were the process inprovenents
i mpl emented. They coated the drug substance with a

specified target coating |evel of sem perneable
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polyner; revised the coating and subsequent
manuf act uri ng processes; instituted appropriate
process controls to stabilize binding of both
actives to the drug carrier support in the
suspensi on; and manufactured one conmercial scale
bi 0. batch and three pilot scale stability batches.

They instituted appropriate particle size
measur enent net hod, for exanple laser diffraction,
for drug carrier support and coated drug-bound
carrier particles. They revised particle size
distribution acceptance criteria for the drug
carrier support, coated drug substance bound
carrier support particles and suspension
stabilizing excipients.

Based on these results, they conducted
three PK studies utilizing the drug product
formulation with coating of drug substance 1. They
conduct ed BA/ BE assessnent; PK at steady state; and
food effect studies. The results showed that the
PK profiles of drug substance 1 and drug substance
2 fromtest extended-rel ease suspension were found

conparable to the reference IR solution follow ng
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single and multiple dose adm nistration, and food
had no effect on bioavailability of both actives.

Now | et nme share with you the stability
results analysis. After the inplenentation of the
i mprovenents in manufacturing process for coating
and instituting adequate process controls in terns
of particle size, we observed stable and consi stent
rel ease profiles at 1-hour, 3-hour, 6-hour and
12-hour tinme points for both drug substance 1 and
drug substance 2 on storage within each of the bio.
and three primary stability batches. There was no
discernible trend in rel ease profiles of drug
substance 1 and drug substance 2 and on bio. and
primary stability batches at all storage
conditions. And, there were comnparable rel ease
profiles for both drug substance 1 and drug
substance 2 anong bio. and three primary stability
bat ches.

This is displayed in this graph for drug
substance 1. You can see, as opposed to the
di ssolution rates that we saw before and after

i npl ementati on of manufacturing processes. This is
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with respect to drug substance 1, which was coated.
This is the bio. batch and these are the three
primary stability batches. Mst of the

di ssolution, as you can see, ranges between 5-7
percent.

This is with respect to drug substance 1
di ssolution profile. This is the bio. batch and
you can see these are the three primary stability
bat ches and you do not see any discernible trend
and nost of the dissolution ranges between 5
percent if you conpare it to drug substance 2 prior
to the inplenment.

Then | would like to conclude ny
presentation with the followi ng remarks. W were
able to identify probable causes of discrepant and
i nconsi stent dissolution results for drug substance
1 and drug substance 2, and recommend corrective
measures to address the issues. The outcome was
consi stent manufacturing process; acceptable BA BE
results; stable and consistent rel ease profiles
wi t hout any discernible trend on storage for both

drug substance and drug substance 2. Dissolution
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criteria which were set were better reflective of
the data. There was a substantial inprovenent in
the quality of the drug product and there was a
significant inprovenent in assurance of the safety
and efficacy concerns.

However, the case study exanple
hi ghlighted two significant points. There was a
| ack of or poor understanding of the raw nateria
properties and manufacturing processes that were
critical to be controlled for consistent quality
and t hereby desired performance, for exanple,
ext ended-rel ease di ssolution of the drug product.
It also identified inadequate efforts invested by
the applicant during the drug devel opnent to
under stand the causal |inks of dissolution
failures.

The case study exanple stresses a dire
need for inprovenment to the existing drug
devel opment efforts to understand the rel ationship
between the raw material properties of formulation
components and critical quality attributes of the

drug product; the effect of raw material properties
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of fornmul ation conponents on their processibility
for selected manufacturing processes, and the
ef fect of manufacturing processes and associ at ed
critical process paraneters on the critical quality
attributes of the drug product.

I would Iike to end ny talk with the | ast
remark that there is no substitute to a systematic
and scientific approach to drug devel opnent for a
safe, efficacious and quality drug product. Thank
you.

Questions by Conmittee Menbers

DR. COONEY: Thank you. There is an
opportunity for questions. Nozer?

DR, SI NGPURWALLA: Just a point of
i nformation, you repeatedly used distribution,
particle size distribution. Wat particle size
distributions do you use in your activities?

DR. SHAH: | amnot follow ng the
questi on.

DR SI NGPURWALLA: Particle sizes are
random

DR SHAH: Correct.

DR, SI NGPURWALLA: They are not the sane.
So, they have a probability of distribution

DR. SHAH: Yes.
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DR SI NCPURWALLA: Now, there is a ot of
literature, perhaps not in your business, on what
shoul d be the distribution of particle sizes. This
nmorning we heard the viable distribution attacked
by nmy col |l eague here, but the | og nornal
distribution is often used as a distribution of
particle sizes. M question is what distributions
are used in the pharmaceutical industry for
particle sizes, or is this a conpletely different
scenari o?

DR. SHAH. | amnot sure how to answer
that question, but | will tell you what we practice
in CMC review. W ask for the applicant to
identify the particle size range in D10, D15 and
D90. That means 90 percent of the particles--

DR SI NGPURWALLA: Ri ght.

DR. SHAH. And we ask for the span,
basically the ratio of D10 to D90 divi ded by D15

and that gives you where the distribution lies.
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Basically, that kind of gives control of
consi stency of the particle size distribution

DR, SI NGPURWALLA: Actually, you answered
my question. \What seens to be not there in your
industry is you are just |ooking at the percentiles
and if the distributions are skewed one way or the
other it nakes a big difference what they are when
you sinply work with the percentiles. So, | am
just encouraging you to |l ook into that.

DR. SHAH. | agree. Thank you

DR COONEY: Ken?

DR. MORRIS: | think one of the things
that occurs is that people don't control the
distributions. They tend to be |og nornmal sort of
in a general sense but people don't intentionally
control this. They usually control to a nean
which is a real big problem-

DR. SI NGPURWALLA: If you control the mean
you start to control the distribution

DR MORRIS: Yes, you try to control the
mean but there is no real--and | amnot sure what

historically the reason is for that but that is
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sort of the case.
DR. SI NGPURWALLA: You need to know what
it is.

DR MORRIS: But you need to know what it

DR. SI NGPURWALLA:  You can't control it.

DR MORRIS: That is right. M question
is do you think that there problemwas contro
simply of filmthickness or was it perhaps
i ncorporation of one of the conpounds into the film
uni ntentionally during the coating process?

DR. SHAH. No, that was definitely the
coating process, and this was like black art in
that they were nixing and matchi ng and they never
had a handl e on the coating process itself.

DR HUSSAIN. One point that | think I
wanted to illustrate with this presentati on was
that really to control, to achieve a state of
control, and so forth, you have to get down to
upstream activities, starting with raw material s,
and so forth.

The point | also wanted to sort of
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enphasi ze was that just focusing on a test, even
when you have a correlation, which is just a
correlation and may not be causal, | think is that
gap that we are also trying to fill with focusing
on the CMC part of the manufacturing controls.
Wthout that the systemreally--the nmethod is
weakened. So, the quality by design aspect is to
enphasi ze that part of it. So.

DR. COONEY: | think another dinension
with this particular case is that there is a
significant anmount of conplexity because you are
dealing with rmultiple products, conplexity both in
the process as well as in the product itself. This
is | think a particularly good exanpl e where
quality by design can have a greater inpact with
these nore conpl ex processes and products, and the
processes and the products need to be thought
through together, which is your point. It is very
cl ear.

I think we are actually going to begin
lunch ten minutes early. However, beginning |unch

ten mnutes early does not nean that you get an
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extra ten mnutes for lunch. W wll reconvene at
12: 50- - guess what, you can get an extra ten mnutes
for lunch. W will reconvene at one o' clock

[ Wher eupon, at 11:50 a.m, the proceedi ngs

were recessed for lunch, to resume at 1: 00 p. m]
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AFTERNOON PROCEEDI NGS

DR. COONEY: If | could have people's
attention, welcome back fromlunch. | hope that
everyone appreciated the extra 9.5 mnutes that you
had for lunch. It is one o'clock. It is the
openi ng period for open public hearing. W have
one presentation for this afternoon by WIIl Brown
fromUSP, and he will speak with us on USP and
di ssolution testing. Thank you. Wl come

Qpen Public Hearing

DR. BROMN: Thank you so much, and | would
like to thank the various FDA staff menbers for
giving a staff menber at USP the opportunity to
speak before this committee. | ama nenber of the
staff of the Departnent of Standards Devel opment at
USP, and | serve as one of the liaisons to the
Bi ophar maceuti cs Expert Committee.

This is breaking news. USP reorganizes
itself once every five years, and part of that
reorgani zation is the election of the chair of the
Counci | of Experts. W have a reelected chair,

Thomas Foster, for the Biopharmaceutics Expert
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Commttee. You can see on this slide the
menber ship, and you will see names you recogni ze
hopef ul | y.

USP and dissolution--well, we are termng
di ssol ution one of the performance tests.
Performance tests currently nean dissol ution or
disintegration test, and by test | nean part of the
specification. The ICH definition, and it is very
easy to use terms | oosely, says that a
specification is a list of tests, associated
procedures and acceptance criteria. So, that is
kind of the idea of the USP dissolution. It is
part of the specification. You will find the
public specification in the USP nonograph

The general dissolution test is found in
the general chapter, 7-11 on dissolution, and that
gives a general description of the techniques that
are available, with the understanding that those
techni ques can be nodified. W saw this norning
what the nodifications nmight represent. They mi ght
represent the appropriate medium or agitation or

apparatus as determi ned by the applicant and the
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FDA.

Now, the study design that is enbedded in
the dissolution test and the analysis is in three
stages. W have a fixed nunber of sanples tested
at each stage and there are acceptance criteria
again that are determ ned by the applicant and the
agency, and then communi cated to USP by what | am

term ng the sponsor, who is the sane party as the

appl i cant.

The general approach is to test by
attribute. 1In other words, a product is either
good or bad. It either conforns or it doesn't and

that is a fairly decent approximtion and
convenient for application by an independent
anal yst but it doesn't necessarily address
underlying distributions of perfornance.

In the USP test by attributes there is a
control on the spread of the data. By exanple, at
the S3 level where you tested 24 units there is a
limt that says that no individual unit val ue can
be bel ow Q 25 percent. So, there is an

acknow edgenent that there nay be an underlying
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distribution at least on stability.

For the Bi opharmaceutics Expert Conmittee,
inthis cycle the expert comnittee is working on
revising general chapters to include perfornmance
tests by dosage form by route of administration
The current approach to applied dissolution is
typically two oral products and sone transdernal s.
The routes of administration that USP has
identified were discussed in a stinuli article in
Phar macopei a Forum in Septenber, 2003 and
basically identified five basic routes of
adm ni stration, topical dermal, gastrointestinal
mucosal , by injection and by inhalation. It is
just a way to cut the universe.

The intention is to work with the FDA and
industry as appropriate but to facilitate this work
t he Bi opharnmaceutics Expert Conmittee has asked for
the formation of advisory panels, which have been
formed. They were formed in the |last cycle and
they are currently neeting.

My general feeling is that meetings may be

productive but oftentines they are not. | have two
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exanpl es of nmeetings that are productive. 1In 1993,
| amtold that the predecessor to this comittee
met and out of that ultimately, in '97, canme the
i medi at e-rel ease and ext ended-rel ease gui dances
that were tal ked about this norning. Another set
of meetings that happened in that sanme time frame
are the nmeetings of the Pharnacopei a di scussion
group. The Pharmacopei a di scussi on group incl udes
the Japanese pharmacopei a, the European
phar macopeia, the USP and the Wrld Health
Organi zation. In the process of harnonization,
there actually has been a commopn statement with
respect to systemsuitability. It doesn't talk
about calibrators, however there is a provision to
have national text and in the national text portion
of systemsuitability the USP continues to describe
calibrators as part of the systemsuitability
determ nation. The general chapters are currently
at stage six and that information can be found in
the current PF and the correspondi ng Japanese and
Eur opean docunents.

I was told that | only had ten m nutes so
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this presentation is briefer than | usually intend,
but I would like to draw the conmittee's attention
to possibly a useful document. This docunent
article by Walter Hauck and a group at USP tal ks
about oral dosage form performance tests, new
di ssol ution approaches. 1t is in the recent
Phar maceuti cal Research, | think February 22.2. It
tal ks about an approach that has explicit
hypot hesis testing. Paranmetric tolerance interva
is involved. It gives an inproved way, or at |east
the authors believe that it is an inproved way to
set dissolution acceptance criteria, and all ows
nmore flexibility in the design of a protocol. So,
I will just point you at that resource. It may
have some val ue.

It allows the industry representatives
nmore control on study design; allows the
opportunity for tiered testing. It doesn't
specifically talk about tiered testing but allows
that there nay be an opportunity for sone kind of
successive testing on failing to neet the criteria

at the first level. It allows some flexibility in
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the number of units that are tested within each
tier, and it allows the possibility that the test
protocol, the test design could be changed from
manufacturer to manufacturer.

The idea is to set a probability of
passing units froma batch where the clinica
properties are known. So, you characterize the
batch for in vitro dissolution; deternine, in some
kind of a discussion with the agency--again, | am
speaking fromindustry perspective even though I
don't represent any industry perspective--sets the
fraction of the units in this idealized reference
popul ation or this actual reference popul ation that
must conformto the standard

Thi s approach, and | won't be able to
describe this nore fully, the authors believe wll
al l ow t he consumer and producer risks to be clearly
assessed, managed and communi cated. Ildeally, if we
continue with the nodel of dissolution for
performance assessnent, this could be comuni cated
publicly in the conmpendium The basic underlying

approach conforns to the approach for uniformty of
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met ered dose inhalers that | believe this conmttee

wi Il be tal king about tonorrow.
Finally on to calibrators, the system

suitability determnation is witten into the

general chapter and, as | interpret it, is part of

the performance of any dissolution test. So, if

di ssolution test is perforned for conpendi al

purposes, currently USP requires that the apparatus

is denponstrated to be suitable, and the
denonstration of suitability includes successful

performance of the calibrators

In actual point of fact, the use of the

calibrators has a GW function. Test apparatuses

need to be denpnstrated to be suitable twice a

year. So, that is the actual application of what

believe to be nore conprehensive suitability

determination. | don't currently work in the lab

but when | was in the lab if there were critica

di ssol ution experinents to be perforned, they were

performed on an apparatus that was calibrated

before and after so that the integrity of the data

was not suspect on the grounds of an unsuitable
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apparatus. The idea of calibration is not to focus
on the performance of the apparatus but to rule out
unsuccessful or unacceptabl e apparatus, so rule out
apparatus on the extrenes.

The extrenes--there is a range of
acceptable results that is determne froma
col l aborative study, and we try to cast the net as
wi dely as possible so that we can capture the
sources of variability in properly operating | abs.
Inter-laboratory variability is a najor conponent
of the ranges. | would submit that any one
di ssol ution apparatus or assenbly, because the USP
| ooks at the apparatus as a single vessel, single
spindl e conbination but, in fact, we have
assenbl i es, groups of apparatus. So, that is part
of the wi deness of the range. W can tal k about
that if you wi sh.

Calibrators, what we do with calibrators,
USP is aware of problens. Salicylic acid has
el egance problems. And, we go into unit packagi ng
in the |atest batch. Prednisone tablets, the

predni sone tablets that we distribute are a
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scal e-up fromthe University of Mryl and batches
that were intended to reproduce the NCDA2 10 ny
predni sone tabl et and we have a new batch in
production. Theophylline beads are calibrated for
apparatus 3, were deleted partially in response to
requests or concerns by users. And, thank you
very nuch.

Questions by Conmittee Menbers

DR. COONEY: Thank you. | would like to
now open up your presentation to questions fromthe
comittee.

DR. MORRIS: Just one point. | guess if I
sort of put aside for the nonment the specific
hesitation | have about calibrator tablets, if I
just look at the criteria by which you woul d
reproduci bly generate a standard for calibration it
seens to ne that the things that are missing are
not that unattainable. | mean, | think that you
have to have a particle size solid fraction as
opposed to wei ght and, you know, the nornal
controls you have on tableting. 1 don't think

there is solid fraction control in the calibrator
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tablets, if | amcorrect. Art, do you know?

DR KIBBE: No, and | want to go back and

have a solid cylinder wthout any particle size

where you only have dissolution for the surface

The point that | was going to nake sure | was right

about is that it is my understanding that if you
claima USP product, that product nust neet USP
testing if USP testing is done by anybody. But

doesn't require you to do USP testing on your

product if you have a better way of controlling the

quality of that product. Isn't that right?

DR MORRIS: That is correct. That is

clearly stated | think in the Journal of Medicine.
DR KIBBE: Right. So, if |I was a conpany
who was really heavy into PAT and had a really good

control on ny product, once | established that ny

product mnmet USP gui delines for that product, |
woul d never have to do that test again unless
chal | enged

DR BROMN: That is correct.

DR KIBBE: Right.

DR MORRIS: Can | just ask is solid
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fraction controlled in the calibrator tablets?

DR. BROMN: | can't speak to the
manuf acturing of calibrators but |I know that | have
seen fornmul as where the solid fraction beat
particle size. M concern about a disintegrating
dosage form ny personal concern is the rate of
di sintegration and how fast the active is exposed
to the medium That is critical and | take your
advice on the solid cylinder. | think that we see
very nice dissolution fromsalicylic acid tablets
whi ch, again, are being essentially remanufactured
and repackaged, and | think will have the potentia
to show sone value that we don't currently extract
fromthem

DR. COONEY: Ton?

DR LAYLOFF: | was going to coment on
Art's question. You know, if you denonstrate that
your product conplies and you cross-validate
agai nst that, then you can enter it in the colums
because you would say it neets the specifications
and it is up to someone else to denonstrate that it
doesn't.

DR KIBBE: Right.

DR. LAYLOFF: | mean, if you are

chal | enged you don't have to retest it. Their
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chal  enge has to include the test.

DR KIBBE: Right, that is what | said. |
mean, as a nanufacturer | don't have to continue to
do this test at all.

DR LAYLOFF: And if challenged you don't
have to repeat it again. They have to show that it
doesn't conply. The FDA has to go out and seize
it.

DR COONEY: WMarv?

DR. MEYER In one of your slides on page
three you said inter-laboratory variability is a
maj or contributor to the width of ranges. |If so,
wonder why that is the best way of doing it. Wy
not just have a really good nachine in a really
good | aboratory and do it? FDA has a beautifu
gui dance on anal ytical nethods for bio. studies and
they specify variability, and they specify
precision, and they don't say, well, this only

applies to University of Tennessee but Pfizer has
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to do this and Teva has to do that. They say this
is what works; this is what we will accept. Wy
not have a mnet hodol ogy that doesn't include inter;
the inter is their problemit should be the USP
problem You should just have a good set of data
and everyone has to match it.

DR. BROM: One of the things that you see
in dissolution labs is that there are apparatuses
that have tendencies. | amnot sure what
constitutes a really good apparatus. | amnot sure
that we have nailed it down even with the arbitrary

limts that were given in Dr. Buhse's presentation

this norning. | amnot sure what constitutes
active variables in the dissolution. | amnot sure
that any of us are. So, | amnot sure what that

really good apparatus would be and would it reflect
reasonabl e expectations from vari ous
wel | - manuf act ured products, apparatus products.

DR COONEY: Ton®

DR. LAYLOFF: The di ssol ution experinent
is not a nystical science enterprise. Many years

ago we did an 11-lab coll aborative study of FDA
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| abs where we required themto neet the system
suitability requirenent before they continued the
test. Now, what that paper said--and this was done
| guess about 1990 maybe, what it said was that the
between | ab results variance was about 2.6 percent;
the within [ ab was about 1.6, which is absolutely
consistent with the retrospective study that was
done by Bill Horowitz over about 50 studies in
AOAC, coll aborative studies anong | abs. The anong
|lab results for various anal ytical techniques for
pharmaceuticals was 1.6 and the anong | ab data was
about 2.6. The ratio is about 1.7. And the
col | aborative study for dissolution testing with 11
FDA | aboratories, all required to neet a
suitability requirenent, was in the sane range,
whi ch neant that the sanple preparation with the
di ssol uti on nmedi um had the same vari ance as
anal ysis with other techniques.

DR COONEY: A az?

DR. HUSSAIN. | think the challenge we
face is if inter-lab variability is a concern,

which | am not sure--and to sone extent | am
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foll owing what Tomis saying--1 don't see how the
calibrator really does anything. |t adds probably
the mpjority of the variability to that study. |If
we are going to nmake a calibrator using sane type
of excipients, raw materials with control of
particle size based on D50 percent and so forth
how can that really give us any information when
the quality of the product being tested--the rea
product m ght be far superior? That is the
fundamental flaw here.

At the same tinme, what is the quality
control strategy for the dissolution calibrator
tablet? It is another dissolution test. So, that
goes in circles. So, that is the challenge we
face.

DR COONEY: Ton?

DR. LAYLOFF: One other thing, as was
noted previously, the calibrator tablet isn't
cal i brator because you can't use it to calibrate
anything. It is a systemsuitability test tablet.
As Ajaz nentioned, it in itself can be a noving

target and your product nmay be |less of a noving
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target. |If you have good control of your product,
if you do have control over your particle size,
exci pi ent, pol ynmorph--you control all those
vari abl es you are hone free.

DR. COONEY: It seenms to nme we are coning
back to a point that we tal ked about earlier, and
that is to have clarity in what it is we want to do
with the test that we are using, and to nake sure
that we are not just sinply taking a nethodol ogy
devel oped at some point in history and applying it
to neet sone regul atory or perceived regul atory
requirenment, and we need to really understand what
we are testing for; what we want to neasure; and
what is driving the variance in those measurenents.

Are there any further conments fromthe
commttee? Ton?

DR LAYLOFF: One conment, it is a
regul atory requirenment and people | ose product on
the market because of it. | nean, it is a very
real thing that is out there.

DR. COONEY: Thank you very much. This is

the only presentation we have for the public
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period. Since there are no others we can begin to
go back to the regul ar agenda. The next
presentation, by Lawence Yu, is on establishing
drug rel ease and di ssol ution specifications.

Factors I npacting Drug Dissolution and Absorption
Current State of Science

DR YU Good afternoon, everyone. The
assignnent today is to talk about the factors
i mpacting drug dissolution and absorption: current
state of the science. This certainly is a big
title. M talk will cover three aspects, basically
invitro dissolution testing. | amgoing to share
with you sone of the limts to oral drug absorption
whi ch has relevance to in vitro dissolution, and
finally I want to share with you some thoughts on
chal | enges to regul atory eval uation of dissolution
whi ch have been di scussed this whol e norning.

Thi s nmorning we discussed the variability
of dissolution testing. W discussed how to set
specifications froma bi opharmaci st and
phar macoki neti cs perspective. W discussed it from

the manufacturing and control perspective. The
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question is why are we doing dissolution testing?
Wiy do we dissolution testing for alnmost all single
solid oral dose drug forms, as well as the najority
of dosage forns |ike parenteral dosage forns?

Let's review the basic process of ora
drug absorption when a patient takes a tablet or
capsule. This tablet or capsule will disintegrate
or dissolve in the stonmach. Dissolved and
undi ssol ved drug will be enptied fromthe stomach
into the small intestine where dissolution
continues to occur. The dissolved drug will cross
intestinal menmbrane, will pass through the |iver
and reach the systematic circul ation

So, fromthe nmass transport perspective,
| ook at the processes, the fundanmental processes
going on here. W have gastric enptying, transit,
di ssolution, perneation, and netabolism These
processes determine the rate and extent of
absorption, all of which we call bioavailability.

Because of the significance of
bi oavail ability with respect to safety and efficacy

of product, as you can see, dissolution becones an
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essential or critical step, the first step for drug
absorption. That is part of the reason why.

Anot her reason why we normal |y conduct dissol ution
test.

Now, the question is what are we
measuring? Usually we use the classical equations.
| understand those equations are not perfect.
Sonmetimes they do not fit the dissolution profile
wel |l but they give you a flavor of what are
critical variables involved with respect to
di ssol ution.

We have particle size which we nmentioned
this norning. Basically, particle size effects the
surface area, so surface area affects the
dissolution. The larger the surface area, the
smal ler the particle size, the faster the
di ssol ution.

We have solubility. Now, a number of
factors inpact solubility, for exanple pH for
i oni zed conpounds. For exanpl e, pol ynorphi sm
i mpacts solubility. So, those factors affect

solubility which eventually affect dissolution
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That is why we say the particle size, polynorphism
sonet i nmes have inpact on dissolution

Finally, there certainly is bul k nedia.
Bul k nedia will determne the pH and pH, in turn,

i nmpacts the solubility and, again, inpacts the

di ssolution. Therefore, if we reviewthe factors

i nvol ved, we have particle size; we have solubility
and certainly bul k sol vent.

In terms of utility, normally we have two
utilities involved, two kinds. Certainly under
each kind there are different kinds of utilities.
The first is for quality control fromchem stry
manuf acturing control perspective. | will give you

an exanple here. There are two pol ynorphic forns.

The pol ynmorphic Il automatically translates into
pol ynorphic I, for whatever reason such as

manuf acturi ng, storage, and so on and so forth. It
will inpact dissolution. So, therefore,

dissolution is a tool for quality control
Anot her utility which we nentioned this
morning is so-called in vivo performance

eval uation. Now, what | show you here is very
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beautiful, perfect exanples. | have to say we have
a every chance to be successful in showing level A
invitro and in vivo correlation. Nevertheless,
this is a real exanple where one of the conpanies
was able to come out with a beautiful |VIVC which
certainly can be used for waiver in the future by
current studies, which certainly can be used for
setting specifications, and so on and so forth.
But it is not easy. It is a challenge to establish
invitro and in vivo correlation

Now, despite its utility for dissolution,
there are many limtations. Wen we talk about the
limtations in the CMC or bio. area dissolution is
al ways a hot topic because it is so easy to
criticize. For exanple, you will say the
di ssolution is over-discrimnating, which neans
that in vitro dissolution you find a significant
difference and you find no difference at all in
vivo. But in sone cases you find no difference in
in vitro dissolution, yet, you find a significant
difference in vivo. So, we call it
over-di scrimnating.

So, in order to understand those phenonena
fromthe perspective of oral drug absorption, we

have to understand the oral drug absorption first
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and particularly the limts to oral drug
absorption. That is what | want to tal k about,
limts to oral drug absorption.

First let's review drug substance factors
and then we will review the drug product factors,
which is the disintegration. Wen we review drug
subst ance we nentioned that particle size and
solubility are two nmajor factors which inpact the
in vitro absorption and certainly sonetinmes, again,
in vivo absorption. So, in order for us to
understand the linmits we have to define what are
the limts here. Yes, we have dissolution but in
vivo absorption certainly involves nore than just
di ssolution, as we discussed. |In terns of process,
we have transit, gastric enptying. W have
perneati on and netabolism

But froman in vitro perspective, fromin
vivo di ssol ution perspective what we define as the

limts to oral drug absorption is dissolution
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limted absorption and solubility limted
absorption and perneability linited absorption.
Now, it is very easy to understand what is called
perneability Iimted absorption. It is sinply that
the drug across nenbranes is very, very slow
compared to other process. That is why it is
called limted.

Now, with dissolution limted absorption
we have to tal k about dissolution so the
dissolution Iimted absorption seens very easy to
understand. People ask me very often what is
called solubility limted absorption. Wy do you
di stinguish solubility linmted absorption from
dissolution Iimted absorption? This is because in
the reality setting, especially for drug discovery
and devel opnent, we have to understand that the
concentration in vivo or in the gastrointestina
tract of a patient cannot exceed the solubility, as
is shown here in the mddle. Concentration cannot
exceed solubility. Now, with in vitro dissolution
testing we always have simulated conditions so,

regardl ess of the amount of drug, it can al ways be
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di ssol ved but not necessarily in vivo. Think about
it, if you dunmp tons of drug into the human body,
they are totally saturated and the concentration
cannot exceed solubility regardl ess of how nuch you
dunp into the patient or subject. It is not quite
useful anynmore. This is the distinguishing

di fference between solubility Iimted absorption
and dissolution limted absorption.

Mat hematically, with dissolution linmted
absorption we generally refer to particle size as a
maj or factor. Solubility linited absorption refers
to solubility. Now, solubility, of course, in turn
i mpacts dissolution but froman in vivo
perspective, because the concentration cannot
exceed solubility, that is why we define solubility
limted absorption. It has clinical inplications
with respect to perneability limted absorption,
solubility limted absorption and dissolution
limted absorption. Let's look at it.

Theoretically, in order for us to define
under what conditions is dissolution limted, under

what conditions is solubility limted we have
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desi gned sone nunbers and we have dose vol une; we
have di ssolution tine; we have absorbabl e dose.

The dose volume is the anpbunt required to dissolve
the dose. The dissolution tine is mniml tine
required to dissolve a single particle under the
same conditions, while absorbable dose is the
maxi mum anount of drug that can be absorbed under
certain physiol ogical conditions such as solubility
and transit tine.

Based on those paraneters, we can define
under what conditions is dissolution |limted; under
what conditions is perneability limted; and under
what conditions is solubility limted.

Let's |l ook at the conment here. For
dissolution Iimted absorption or for permeability
limted absorption the absol ute anount of drug
increases with the increased dose. So, it is very
simple. Wen you require high exposure in vivo
sinmply give nore drug. That is usually the
practice in drug discovery and probably
devel opment, particularly during animal toxicity
st udi es.

However, for solubility linmited absorption
the absol ute amount of drug absorbed does not

increase with increase of dosing. That is part of
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the reason that for solubility limted absorption
you have to rely on other approaches to inprove

bi oavail ability, to inmprove the absol ute amount of
drug absorbed. Very often industry and our fellow
friends in toxicol ogy departnent they often give
more and nore drug and when they cannot see high
exposures they ask us why. The reason is that in
many cases it is because the absorption becones
solubility limted, therefore, if you give nore and
nmore drug you cannot see absolute increase of the
anount absor bed.

In terms of prediction--and this is the
perneability limted absorption, there is certainly
fraction of dose absorbed, although percent of drug
absorbed can be reasonable predicted with
mat hemati cal equations. The data in this slide is
fromhuman perneability but sonetines rat
permeability can be used to give us very good

results. K2 cell perneability can be used but does
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not necessarily give us good results, in other
wor ds, whether in humans the conpound has high
perneability, can always high perneability in other
systens, including the rat.

This is another beautiful exanple to
determ ne how particle size inpacts absorption. As
I mentioned, in this theoretical framework we
define dissolution limted absorption is because of
particle size so, as you can see, for digoxin, yes,
it is very poorly soluble; yes, the solubility is
only 60 ncg/m . You are actually able to get 100
percent bioavailability. 1In this case there is no
met abol i sm therefore, 100 percent absorption
equi valent to the bioavailability.

Thi s nmorning we discussed particle size
distribution, and I have to tell you that in
simulation in these slides |I sinply used nean
particle size. Yes, there is literature out there
using particle size distribution in order to
under stand how particles inpact absorption. In
fact, in my publication we attribute that at 100

ncg prediction is not that good because we used
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mean particle size instead of particle size
di stribution because even though nean particle is
100 nctg, a nunber of small particles can be ful
absorbed. That is part of the reason that you see
hi gher percent absorption, much higher than what
has been predicted.

Griseofulvin is a very classical exanple.
If you look at 100 ng griseofulvin, the solubility
is 95 ncg/mM.  As you can see, when you give a
hi gher dose the fraction of dose absorbed has not
been increased, and part of the reason is when you
reduce particle size. 1t explains the utility of
solubility limted absorption

This is a graph never published but |
thought | would share it with you because it is the
interplay of bioavailability, solubility,
perneability and hepatic cl earance, showing in the
drug discovery setting of the drug is above the
surface. This means the bioavailability nost
likely is lower than 30 percent. Belowthis, the
bi oavail ability is nost |ikely above 30 percent.

So, if you want to increase the bioavailability,
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dependi ng on where the drug nol ecule is |ocated,
you can increase the solubility; you can increase
the perneability; you can increase hepatic
cl earance and increase the bioavailability. So,
that is the utility in industry settings.

This is a very brief overview of how
factors inpact the absorption fromthe drug
subst ance perspective. This will give a very brief
overvi ew about the drug product factors which
i npact the absorption. Certainly, the
manuf act uri ng process could inpact the particle
size but | will mainly focus on disintegration, in
ot her words, how a tabl et disintegrates and becones
smal | er particles.

In order to illustrate how the
manuf act uri ng process coul d i npact dissol ution,
will just give you an exanple here. This is a drug
which is highly soluble and highly perneable. So,
if you give oral solutions you can see the Tnax at
about 1.3 hours and it very quickly reaches the
Cmax, about 13 hours. This is basically the
solution curve

Now, when you give a different dosage
form because of slow ng of disintegration you

could have a different dissolution profile, slow,
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medi um and fast. Wien we translate this in vitro
dissolution into in vivo here is the plasm
concentration profile. CObviously, the slower the
solution translates into | ower Crax and | ower AUC

Anot her case is when you have a different
coating system this may be dissolved at different
pHs and in in vitro dissolution we are able to see
a significant difference and you also see it in
vitro, as you can see in this slide

So, those slides basically illustrate how
the dosage forminpacts dissolution, inpacts
absorption. Certainly, there are many factors in
invitro dissolution that inmpact, for exanple,
manuf act uri ng process, conpression force, and so on
and so forth. Those will inpact the dissolution of
a product.

I want to share with you sone thoughts
about chal |l enges or opportunities which we are

facing today. First of all, when dissolution is
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very rapid, outcome rate determ ning steps, drug

|l evels in the blood and plasna may not reflect

di ssolution differences at all, as you can easily
understand. Because dissolution is not limted in
vivo, therefore, in vitro how nuch different they
are doesn't matter because you cannot see it in
vivo fromthe in vivo perspective. Yet, for
dissolution limted absorption sonetimes we can get
IVIVC and somnetinmes actually in vivo fraction
absorbed is not always possi bl e because of |ack of
| V.

For solubility limted absorption, as well
as perneability limted absorption in vitro
dissolution will not always reflect into in vivo
because they are limted by solubility, because
they are limted by perneability, therefore, any
difference in vitro may not be translated into the
invivo at all. So, we normally call that
over-di scrimnating.

Now, here we have f2, very useful
simlarity factors. Usually we use 50 or above

because 50 or above reflects average 10 percent
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difference or less. | have to say this f2 val ue
certainly works fine or works well in npbst cases
but we can always see a criticismhere because in
sone cases the f2 value is not reflected in vivo
because, as | said, the f2 value is basically
average 10 percent difference. Wen you average 10
percent under different limts to absorption, those
may be reflecting in vivo or may not--nmay not see
in vivo situation.

So, as | said earlier in the discussion of
the presentation, there is a role of dissolution
for quality control and for in vivo perfornmance
eval uation. So, the question that cones to ny mnd
is are these two goal s al ways consistent? They may
not be. That presents an opportunity for us. For
exanpl e, under the hydrodynam c conditions--and we
have a paper from Rutgers University to show that
Reynol ds nunber for chem cal engineering for 50 rpm
as well as for 100 rpm-under those conditions we
may see sone in vivo/in vitro correlations. |In
fact, the paper suggests we may |lower the rate so

that under lam nar flow we could see significant or
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more difference in the amount of dissolution. Yet,
when we go to the lower |evels nunber and in

| am nar flow, even though we may see in vitro, but
those may not translate in vivo because in vivo the
hydrodynani cs is much nore higher, the Reynol ds
nunbers--could be a | ot higher. In fact, in the
stomach the notility is highest--educated guess, it
is difficult to see in vitro lamnar flowin the
same situation.

And then there is the media. The mediais
al ways an issue because in the real setting we wll
eval uate a nunber of the nedia and we are trying to
define the dissolution a significant difference, or
nmost of the difference when we select in vitro
dissolution testing. If you make a survey of sone
of poorly soluble drugs, for exanple, sonetines we
saw hydrochl oride. Sonetines we see pH 7.4
phosphate buffer--these are all dissolution tests.
The question that comes to us is are those
di ssolution tests or dissolution nedia reflected in
vivo? | have serious doubt that our human

bei ngs--sonetinmes the pH could be 7.8 in the
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stomach or sonetines could be 7.4, or sonetines the
concentration could be 2 percent or sonetinmes could
be zero percent. | think there is a w de spectrum
maybe in vivo. This is true but it nmay not change
as much as we see in in vitro dissolution

eval uati on.

So the question that cones back is should
these two objectives for dissolution testing be
separated? | think this is the challenge in front
of us. W do not have a solution yet but | think
we ought to seriously | ook at the possibility and
the val ue and drawbacks as well as benefits.

For exanple, for dissolution quality
control, hopefully, hydrodynam cs and nedia are
chosen for reproducibility and detection of product
changes, for exanple, particle size changes; for
exanpl e, pol ynor phi ¢ changes. Certainly, design of
invitro dissolution test and for quality contro
are not constrained by a desire to mimc in vivo
condi tions.

But for in vivo biorelevant dissolution we

may choose a battery, a nunber of tests which
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pretty nmuch covers what is going on in vivo in the
human body. So, those tests will, hopefully, get
reasonably good correlations to in vivo. Yes, FDA
has lots and | ots of dissolution data. Yes, we
have a | ot of products approved that have required
di ssolution data. Yet, when we | ook at dissolution
data and try to transfer those dissolution data
into know edge, unfortunately, we al nbst get
not hi ng because every single drug, every single
product has used simlar or even different
dissolution nmedia. It has been difficult for us to
get to sone kind of in vivo/in vitro correl ation
even though we have lots, and lots, and |ots of
data because the difference anong in vitro
di ssolution tests al most cannot be translated in
vivo. That is the difficulty.

So, in summary, believe nme, | have
di scussed in vitro dissolution testing and
di scussed the limts to oral drug absorption
Again, the limts to absorption could be
solubility; could be dissolution; and could be

perneation. W have briefly overviewed the

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (197 of 305) [5/16/2005 3:32:18 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

di ssolution profile conparison and di scussed the
future role of dissolution with respect to quality
control and in vivo performance evaluation. Thank
you very nuch.

Questions by Conmittee Menbers

DR. COONEY: Thank you. | would now |ike
to invite questions fromthe comttee. Ken?

DR MORRI'S: | guess, Law ence, one thing
that occurs to nme is that really the distinction
bet ween your dissolution and solubility limtation
seenms to ne--or, | guess this is a question, are
you really differentiating the source of the
solubility attenuation? 1In other words, aren't you
really | ooking at whether or not it is the activity
coefficient or the lattice energy that is
controlling the solubility?

DR YU | guess when we tal k about
solubility, certainly there are two paraneters. In
this difference, when we distinguish the solubility
limted absorption and dissolution linmited
absorption, we infer that solubility is the

solubility final nunber, whether it is caused by
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|attice energy or not.

DR MORRIS: But that is not really the

case, isit? Rght? | nean, there is a
distinction. | think it only changes the
termnology; | don't think it changes your

concl usi ons but maybe we can tal k about it

of f-1ine.

DR KIBBE: | follow hima |ot better than

where you are going.

[ Laught er]

DR YU Thank you, Art.

DR. KIBBE: What he is tal king about
absorption and what drives absorption, and not
di ssolution. Wat drives dissolutionis a

different set of paraneters.

DR MORRIS: | don't think so. |If you are

tal ki ng about the absolute value--1 nean, you have

the sane solubility but different causes for--
DR KIBBE: No, he is tal king about

different absorption with different solubility.
DR. MORRI'S: But that gives you the

differences for the driving force. The driving
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force is determ ned by the concentration or the
activity--

DR KIBBE: Right.

DR MORRIS: --no natter what.

DR KIBBE: What he is saying is that you
have a series of events and if the rate of
di ssolution gets you to a relatively low solubility
maxi mum qui ckly, then the whole thing is driven by
the limted solubility in terns of absorption. W
can do the nunbers off-Iine

DR MORRIS: Yes. Yes, | see what you are
saying. | still think that your dissolution is
solubility limted. It is still just a different
solubility limtation, but we can talk off-Iine.

DR. COONEY: Ken, | think the point you
are naking relates to one segnent of the possible
space where you are solubility linted

DR. MORRIS: Yes, for low solubility.

DR. COONEY: Yes.

DR YU | guess the solubility linmted
absorption as well as dissolution limted

absorption is with respect to in vivo absorption.
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You have to look at in vivo absorption when we talk
about those limts because with in vitro

di ssol ution eval uation you al ways same conditions,
at | east based on FDA gui dance. Therefore, you

al ways can see dissolution. But in vivo there is
di ssol ution going on but think about when the whol e
small intestine is saturated by the drug, under
this condition we call it solubility limted
absorption. | don't knowif | can explainit to
you better.

DR MORRIS: | think | understand what you
are sayi ng.

DR YU It is just termnology | guess.

DR. COONEY: Marvin?

DR. MEYER Lawence, the dissolution for
quality control is distinct fromdissolution for in
vivo, that conparison. Wy have two? |If your
quality control is irrelevant to in vivo, | don't
see any particular relevance to it. Let's say you
want to have sonething you can detect changes in
the product, but what if you needed 25 percent

met hanol in water to detect a change in coating
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t hi ckness, and you needed 10 percent nethanol in
water to detect a change in particle size, and you
needed sone other mediumto detect a change in the
conbination of the two and then, all of a sudden,
you woul d have three or four dissolution tests,
none of which may make any difference when it cones
down to the various product differences in the in
vivo setting? Wy hot just focus in on the

bi or el evant di ssol uti on?

DR YU Well, | think the question that
comes back is that, first of all, in the 40 years
of dissolution history it is quite unusual. As |

mentioned, you really need a | ot of |aughing,
sunshi ne and good luck to get in vivo/in vitro
correlation, and even if you get it today it may
not exist tonorrow if you change the fornulation a
little bit. That is why the famus words from A az
are that IVIVC is formulation specific.

The question is why do we need to
separate? What is the value? | guess this was
presented to you today. What | would argue is the

foll owi ng, when we tal k about in vivo dissolution
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testing it is quite complex. It is not so
difficult to do. |If you think about it, you have
100 products, or one conpany has, you use 900
vessel s and each and every day you consune a | ot of
acid. So, if you think about it, those dissolution
tests can be replaced by sinple quality contro
di ssolution tests of, say, water it is a worthwhile
effort sinply froman econom ¢ perspective and from
a conveni ence perspective. However, you have to
say whether those tests are sensitive enough to
detect any significant changes in vitro, for
exanpl e particle size changes, pol ynorphic changes,
and so on and so forth. But in vivo dissolution
tests, hopefully, is a fixed battery of dissolution
tests which pretty nmuch capture what is going on in
the physiol ogical conditions. Now, whether we
actually can devel op those or not we are waiting to
see. This is sinply a proposal presented to you to
see what you think about it.

DR HUSSAIN. May |? | think just to add
to what Lawence just said, Marvin, the current

tendency is to use--the phrase "performance test"
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204
was used to sonme extent--is to capture all the
other controls that are missing. Let ne explain
that. W currently have a univariate focus on
quality. Wat it neans is we do all the testing on
the content, rate and everything of the drug
substance only. But the excipients, distribution,
and so forth, is also relevant. So, dissolution
tests for quality purposes capture all those
aspects. Actually, | have an exanple in ny slides
that | could show you | ater on

So, that is the current philosophy of
needi ng a dissolution test even if it is not
rel evant froman in vivo perspective to do that.
think quality by design would say that if you are
controlling all aspects that are relevant, then you
may not even need one. | nean, we opened that
possibility to you

DR COONEY: Art?

DR KIBBE: Which is kind of where
wanted to go. The dissolution testing and a | ot of
our term nal testing was devel oped when we coul dn't

characterize our product effectively. The easiest
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way of determ ning whether your tablet was hard
enough was to snap it and listen to the sound of it
cracking it. Friability was you took a handful and
dropped themon the floor, and if none of them
broke then your tablet was okay. That is where
started in this business so, hopefully, we have
come a long way fromthat.

If we have a process under control that we
can characterize and we know the factors that are
affecting the way it perforns in vivo because we
have | ooked at themwith data in people, then you
say to yourself do I still have to have a test
which was originally thought of as a surrogate for
the in vivo performance at all? If so, what is it
getting me in terns of information to help contro
nmy process?

The question | asked USP was, well, can we
still be USP without doing this test? O course,
you can. You don't need to do this test if you
will eventually pass it whenever you felt like
doing it. You could do tests that are much nore

useful and instructive in terns of whether your
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process is under control. It remnds ne of the | aw
that is still on the books in New York City that
when the car was invented the requirenent was that
a man wal k 20 paces in front of the car with a red
flag to warn everybody that the car was com ng.
Now i f they tried to enforce that |law in New York
he woul d get run down by the 40 cars that were
com ng. Perhaps we ought to | ook at dissolution
testing as the guy with the red flag, warning us
that we m ght not be in control anynore when we
really have much better controls on the system

DR. COONEY: Are you suggesting we change
the red to a blue flag?

[ Laught er]

DR. KIBBE: | was going to go for C aude
Rai nes and nmake the flag invisible.

DR MORRIS: Actually, it is Kevin Bacon
t hese days.

DR KIBBE: That shows you ny age, right!

DR MORRIS: | tried a Caude Raines in
cl ass and nobody knew what | was tal ki ng about. |

guess to that point, if you can characterize it, |
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mean sort of | ooking at statistical significance
wi thout getting into discussion of statistics, you
can have a nmuch larger fraction of the popul ation
sanpl ed during devel opnent than you are going to
ever have when you are doi ng manufacturing. So,
once you establish that design space, then by the
time you get to manufacturing, in principle you
shoul d never have to do dissolution, which | am
sure woul d make everybody a | ot happier if not a
little nervous.

DR. COONEY: Ton?

DR. LAYLOFF: | can see dissolution
testing as a regulatory tool to assure that the
manuf acturer is putting out a product which
conforns to the specifications, but there is no
recovery froma failure in dissolution tests, short
of destroying the batch. | think that there have
been in place for a very long period of time the
tools to control the processes so that you can
deliver a product which would neet the test if
tested. So, | don't see the dissolution test as a

useful release test because if it fails that
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rel ease test you have failed the lot. It neans the
process has failed, everything has failed. So,
don't see it as a utility for a release test. |
see it as a regulatory tool, enforcenent too
because you can see using that to hanmer sonebody
but I can't see it as a release tool. |If you have
to use dissolution testing as a release tool it
means you don't have everything in control

DR. COONEY: | think what we will do is to
move forward to the next presentation. There is
clearly going to be nore conversation and
di scussion and that will be npst appropriate after
Ajaz has taken us through his first 16 slides.

[ Laught er]

Sunmary of Tactical Plan

DR HUSSAIN. Yes, | will be brief and
just lay out the steps of the tactical plan and
stop at that point and open this for discussion. |

do have a nunber of slides in your handout which go

on to sort of illustrate sone nore deeper part what
we are thinking about and some illustrative
exanpl es.

But just to summarize, | think what we are

trying to do is seek your recommendati on on are our

tactical steps outline consistent with the goals we
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are trying to achieve? What additional steps, if
any, of changes woul d you reconmend to inprove our
pl an? \What additional scientific evidence is
necessary to support devel opnent of the plan when
we cone back to you to make the proposal next tine,
hopeful | y? General considerations for identifying
and devel opi ng statistical procedures; any other
speci fic recomendati ons you may have.

Now, the proposed steps are in one clunp
focusing on the neasurenment system an alternate
regul atory approach, suitability of dissolution
measur enent systemwhich will rely on a rigorous
mechani cal calibration and, when necessary,
measur enent of degassi ng concepts that Ci ndy tal ked
about. This will be coupled with a
characterization of your clinical pivotal |ot or
the bio. ot in terns of a gauge
reproduci bility/repeatability study where you could

| ook at how sensitive this forrmulation is to
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210
conditions of neasurenment systens such as
degassi ng, such as operator, such as the apparatus,
and so forth, in a structured design in an
experinmental way since this is a destructive
sanmple, and there are neans to do that.

Then we will focus on devel opi ng deci sion
trees, and | have put themin one clunp. The focus
of the decision tree would be to establish
di ssolution rate specification. | have requested
Law ence to give you a flavor, just a flavor of how
we can start thinking froma nechanistic
perspective of setting nechani sm based
specification. He just gave you a snapshot of the
mechani snms that affect absorption. There is a
whol e ot her set of nechani sns that define the
rel ease of drug fromthe dosage forms, and so
forth, and depending on the types of rel ease
mechani sms so that combination will allow us to
start thinking about how you approach a
mechani sti c- based specification because that wll
drive us to what are the critical factors that
af fect release, and then work around that.

This is also an opportunity because often
peopl e are concerned that when you tal k about

mechanismthis will restrict--that only few
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mechani sns are acceptable. No, | think it actually
says you can have multiple different mechani snms but
then you will nodify your specifications to that
speci fic nechani smand not force conpanies to one
set of dissolution specifications.

Clearly, | think the opportunities for
utilizing a control philosophy, quality by design
and our technol ogi es under the unbrella of PAT wll
repl ace these methodol ogies. As | nentioned, the
met hodol ogy woul d be part of the decision tree. As
part of the decision tree also would be the | eve
of process understandi ng and control to achieve--
to essentially create a concept of design space and
how thi s might be used for post-approval changes,
the type of changes that Mehul sort of illustrated
to you, and I will actually pick that up in ny talk
tonmorrow and explain that further

Also, | think it is inportant for us to

make sure our decision trees are conpatible and
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equal ly open and transparent to all. Therefore, we
woul d Iike to devel op a side-by-side conparison of
our decision tree for new and generic drugs.
think one of the key aspects would be to cone to
the conmittee to get an endorsenent for the |eve
of quality assurance and quality control confidence
that we will have with our decision trees and our
control strategy, quality by design, would be
hi gher than what the current systemis. To ne, it
is agiven but | think all of us need to be
convi nced of that.

Today we will specifically seek
recomendations fromyou on the statistica
procedures, how do we want to proceed, and | have a
couple of slides on that. After this neeting we
will get busy and develop a detail ed proposal for a
subsequent neeting for discussion. The timng of
this meeting was very inportant. W rushed and
tried to get this neeting because, as | said, this
weekend | go to Brussels and we are starting a
di scussi on on decision trees for dosage forns in

ICH and | needed this discussion behind ne, and the
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confort of know ng, arguing and naking the point

because we want to achi eve harnoni zation in Europe,

Japan, and so forth. So, this nmeeting and your
recomendations | think will play a part in our
di scussi ons.

Just to summmari ze what we intend to

acconplish with all this--inprove our ability to
identify sources and type of variability, and to

ensure quality by design. Vibhakar illustrated one

sinple exanple to you. |If you only rely on

di ssol ution, even though you have IVIVC, a

correlation may not be causal. | think you have to

bring a control system perspective or contro

strategy to assure quality, not just a test.

ot ai n gl obal estimates of variability to

use in regulatory decisions. Qur current approach

can be inproved. You saw our approach and

opportunities for inprovenent there. And, we would

like to use this information on variability,
sources of variability in how we set regul atory

speci fications and process controls so that we

focus on controlling the real source of variability
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and, for exanple, if the concern is that this
excipient is not uniformy distributed and that is
important, today the only test we have is
dissolution. |If you have other neans you can nove
in that direction. W also want to use this

i nformati on for assessment of adequacy of proposed
mat eri al and manufacturing process contro
strat egi es.

Facility, assessnent and communi cati on of
technol ogy know edge transfer and assurance of
state of control and production operation--this is
the current big gap between CMC and GW, and
think this will help us to bridge that gap
Clearly, the basic philosophy is if you can
demonstrate a state of control that opens the door
for continuous inprovenent flexibility.

The inspiration for the proposal--there is
not a single thing which is new or unique in this
proposal. It is well established and we have
sinply borrowed it fromother sectors. The
inspiration was the DMAI C concept of defined

nmeasur e anal yzi ng i nprovenent control of the Six
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Si gma concept. So, what we are proposing is in
practice in every other sector, literally.

But there are many chall enges, and this is
an inportant challenge that | think we have
di scussed several tines, the pharnaceutica
quality, because of the chall enges--the consuner,
the patients or the physicians cannot judge
quality--creates sone challenges. Now, the key
concepts in Six Sigma are that you need to know
what is critical to quality attributes, attributes
nmost inmportant to the custonmer. This is the
quality to clinical challenge. It affects failing
to deliver what the custoner wants. In this case,
failing to nmeet your specifications or deviations
in GW practices unless these really are focused on
critical to quality attributes, and so forth. This
is an opportunity. It is in green. W can get to
more critical variables and focus on signs rather
than foll owi ng what our practices have been

Process capability, what your process can
deliver, this is again an opportunity because the

concern froma CMC revi ew perspective is that

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (215 of 305) [5/16/2005 3:32:18 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

216
process validation may not be adequate, and with
the sanple size that we have froma USP narket
standard perspective as a release test is a
significant concern, whether it is right or not. |
think that is debatable. But the market standards
are perfectly find. In ny opinion, | think the USP
mar ket standard is fine. There is nothing wong
with that. | think the practice of using them as
rel ease tests and as in-process tests, that is
where the chall enge is.

But the challenge | think is variation
what the custonmer sees and feels. W don't know
this so we have to go with what our signs say and
what the best practices are. Dr. Wodcock, in a
paper, called it market failure because you cannot
get the feedback fromthe custoner really unless
there is a dramatic failure.

St abl e operation is an opportunity, and
this is a significant opportunity for continuous
i mprovenent because the regul atory agenci es around
the world and industries al so--corrective actions,

the only | everage for continuous inprovenent--we
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have to get away fromthat nentality. And,
denmonstration of stable operations can provide a
| ogi cal and scientifically rigorous way to
all eviate this concern.

Design for Six Sigma | think is designing
to neet custoner needs and process capability, and
here the fundanental prem se is that you design
your product for your patient, not for your
dissolution test. | mean, that distinction really
has to cone through. And, many tines | think if
FDA is asking the right question we can nake sure
that happens. |If FDA doesn't ask the right
question they will design to what FDA wants, and
think that is a fundanental challenge. 1In sone
ways that is a specifications capability gap that
can exist. So, here are the opportunities and
chal l enges and | think we have to address those as
we devel op our decision trees.

Step nunber one is nmeasurenent system
suitability, and this is clearly honing down on the
target value, the nmean value for your measurenent.

It focuses on nmechanical and nmedia factors, but |
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amnot sure it is actually an independent step so
have al so put step nunber two, gauge R&R which is
essentially a qualifying one that you do once as
part of your approval, using a clinical pivotal |ot
or a bio. lot. Here you have to think about

anal ysis of variance and the factors that m ght
contribute, |ike apparatus, dissolution nedia,
operator, clinical pivotal lot, and this a
structure design of experinent.

Now, clinical pivotal |ot or gauge R&R has
some considerations. It is not just automatic. It
has to be supported by pharmaceutical devel opnent,
stability and sanpling. By stability, here | nean
the process was stable fromstart to finish, not
fromthe conventional stability perspective al so
It is a statistical control

Can we also do this for currently marketed
products is a question mark. Information that
woul d cone fromthese studies would hel p us
facilitate a shift froma deterninistic design
cul ture because we want to nove towards assessing

variability and using variability. So, this is
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step two. This could be an independent step but |
just wanted to sort of repeat that here.

The decision trees--1 amnot going to walk
you through in detail of the decision trees. | do
have sonme exanples |ater on. How should we
consi der noving towards decision trees? Law ence
and the Ofice of Generic Drugs has started working
on a question-based revi ew process, and the whol e
thing is asking the right questions in a sequence
that drives you towards quality by design. So,
clearly, as part of the decision trees is what are
the key questions we should be asking, and so
forth. So, asking the right questions would be a
consideration. Cearly, beginning with the end in
m nd, which is the intended use, keep the focus on
i ntended use as we devel op these questions.

Systens base, connecting the key
di sciplines and regul atory subni ssion section--at
the previous advisory committee, as part of the OPS
Critical Path Initiative, | presented a proposal on
how to connect different parts of the section that

will be part of this consideration. Vince Lee
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actually has started working on that and | think we
will see how that connects.

We also wish to facilitated structured
product devel opnent process. The traditional tria
and error of one experiment at a tine will not
really cut it. You really need to have a
structured product devel opnent. Yet, we do not
want wish to dictate the specific process. That is
the chal | enge

Pr e- approval changes and bridgi ng
studi es--on average in a new drug application there
are three to six bioequival ence studi es done on new
drugs--three to six. Sonme we don't even review.

If you really look at it, if you |everage that
information to bring in considerations that every
experinment you do is a hypothesis you have so many
opportunities to evaluate that hypothesis. So,
bridgi ng studi es woul d be a | everage.

The decision trees would be cunulative in
terns of leading to a decision but also support use
of prior know edge. For example, we have wonderfu

approaches to predict the inpact of particle size,
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and so forth. So, as you are in your early part of
devel opnment studi es you can predict the inpact of
particle size on manufacturability as well as

di ssolution and bioavailability. So, if you have
such a systemin place for the next product that
comes along you will make the prediction and

eval uate that so you postul ate your next experi nent
that you go into in vivo that this is what |
expect. Once you do that, you start setting up a

| earni ng systemthat at some point beconmes very
useful .

That means that we will nove towards a
scientific hypothesis format. | have renoved those
slides. Those slides cone later on if you have any
questi ons.

How do se address the challenge, the two
chal  enges of narket failure and quality to
clinical gap? 1In a sense, one of the challenges
think we have is we think about risk and
uncertainty and we confuse that, and this is
again--1 learned fromthis committee and | wll

share with you a table of how we can separate
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uncertainty, variability and risk tonorrow.

shared it at the training session yesterday with

some of you.

I think our current assunption that we

wor k under is that our nethods that we use are npst

discrimnating, therefore, risk is mtigated.

if that is the case we are not dealing with risk;

we are dealing with uncertainty and how you
approach that opens up a whol e new set of
approaches. So, if you are dealing with

uncertainty lack of know edge is the chall enge.

So, inprove the know edge that |eads you to that.

So, fromthat basis, product specification based on

mechani sti c understandi ng provides a neans to

address uncertainty and that will be a progression

that we will use.

So, if you really look at it, the way we

set specifications is because of uncertainty.

Uncertai nty managenent wi thout pharnaceutica

devel opnment information is a challenge. W focus
on a discrimnating test concerned with in vivo but

wi t hout the pharnaceutical devel opnent information
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The discrimnating part cones fromthe nethod

measurenent system Is it really discrimnating

the formul ati on variables that really inpact?
Sonetimes you have a di sconnect there.

So, often we have a shotgun approach

DeLuca was sort of raising that question, why do we

ask for three or four dissolution nedia sort of

blindly? If we had an understandi ng of what the

physi cocheni cal aspects were, if we knew what
di ssol ution nedia or conditions would be nost

di scrimnating why would we ask for nore? W

woul dn't. W shared that. And, the rule of thunb
that | shared with you, which is a 30 year old rule
which we still do not practice in industry is when

you have certain acids or bases, however sensitive

PKis, 4-6 or 3-6, go with the PK8 value. That
the nost discrimnating. That is a well
established rule of thunmb but we don't utilize

t hat .

So, often it is the shotgun approach, 3-5
different media. W just focus on pH Now, the

surface tension of the dissolution nedia is about
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70/cm  The surface tension of the G fluid is
about 30-50. It makes a big difference. So, why
aren't we doing it at that surface tension? So, it

opens up all the questions that Law ence rai sed.

In practice, | think the frequent tendency
istoutilize 0.1 normal HCL and | illustrated the
concern fromthe perspective of the Japanese. |If

that is a real concern, then we have to think about
how to address that.

Qual ity assurance versus in vivo rel evance
debate, | think that will be part of the decision
tree process. But one aspect that we have to think
about is nechanistic understanding. W haven't
defined it. And, | am proposing that we will use
the 1 CH BA concept that we have al ready accepted,
and here is that concept. For exanple, this is
section 3.3.2.3 of ICH @A, particle size
distribution testing may al so be proposed in pl ace
of dissolution testing when devel opnent studies
denmonstrate that particle size is the primary
factor influencing dissolution. So, if you are

abl e to make that decision for a parentera
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preparati on why don't we nake that decision for an
oral preparation? the reason here is because the
parenteral suspension is a suspension. |In a solid
dosage form you have conpaction, and so forth, but
we have technol ogy that can even address that so
this becomes a neani ngful way to nove forward
But, again, as was pointed out, the particle size
di stribution should be well characterized and wel |
repr esent ed.

So, nechanistic understanding as a
proposal is that identification and scientific
justification of causal, physical or chem ca
rel ati onshi p between pharnmaceutical materials
and/ or process factors that inpact quality. Here
want to draw a distinction. Establishment of
correlation may not be causal. So, we want to be
careful and that is the reason why in the PAT
gui dance we said correlation may not be sufficient.
We need causality and that is process
under st andi ng.

I think this is a significant debate and

think we may be able to achieve it in the U S but
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it has to occur in this. Specifications equals
standard. That is the philosophy now. That is the
reason why rel ease tests are USP narket standard.
Now, this is well ingrained. | would propose we
need to start thinking about changing that. Market
standards have a value, as Tom pointed out. WMarket
standards are fine. You need themfromthe
perspective that Tomlaid out. But then the
rel ease specifications and control studies should
be different and be risk-based. And this is the
chal | enge

So, specifications are standard.
Non- conf ormance nmeans you have to reject or recal
a lot. Now think about this, nbst conpani es have
this but we haven't utilized it. You have to start
t hi nki ng about a control limt with a target val ue
and an acceptance range around a comon cause of
variability, with special causes of investigation,
special causes to investigate. So, if you think
about this, one of the reasons why the concern is
if you start reducing your variability the

regul ators around the world will say you have
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narrowed your specification is this phenonenon
because, if you don't, they nay not investigate and
if there was a special cause that might be a signha
for sonething else. So, if you nove towards a
control philosophy and if you bridge this gap
between CMC and GW this is a way forward. But,
again, there is no consensus around the world on
t hat .

Step six, general consideration for
i dentifying and devel opi ng statistical procedure.
In nmy presentation | also identified the recent
contribution fromthe USP. | think it is a step in
the right direction. But it is, again, very
simlar to the paranetric tol erance interval test
concept and we have been debating that for at |east
the three years that | have been involved; | think
it is nore than that. And, you will hear a
progress report on that tonmorrow from Bob O Neill.

This is where | really need the
conmittee's help. W have to start thinking
differently. Testing a hypothesis on every

production batch is not the right way of thinking
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about this when you are in a state of control. You
are not testing every production batch as a

hypot hesis. The gap between CMC and GW | think is
validation. Hypothesis testing--nmy proposal woul d
be to be linmted to the validation part of it, and
you really test the hypothesis that you have
transferred the technol ogy appropriately, and so
forth. So, specification setting and standards and
hypot hesi s testing, such as parametric or

non- paranetric tolerance interval --and we have been
working on that. This is a recent hypothesis
structure. There was a recent proposal from our
Ofice of Biostatistics for dissolution. It should
be limted as the tine of approval and validation
that our CMC reviewers make that call, and so
forth.

But then in production you have to nove
towards control. So, you have to start thinking
about control charts of variable, not attributes,
where you really have a focus and target val ue and
ri sk-based upper and lower limts; process

capability anal ysis, not hypothesis testing on
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every lot. This is inportant. This is a very
i mportant principle on which | need your help.

So, | will stop here. The questions are:
Are the steps outlined consistent? Any additiona
steps you might recomrend? How should we prepare
to come back to you? What other scientific
evi dence is necessary to support this? Genera
consi deration for identifying and devel opi ng
statistical procedures and any ot her thoughts or
comments you have on inprovenents.

Commi ttee Di scussion and Recommendati ons

DR. COONEY: Ajaz, thank you. | would
like to take sone time now for the cotmmittee to
rai se questions and di scussion. W will probably
break at some point, have a chance to think things
over and then come back and have nore time for
di scussi on, especially given the inportance of the
recomrendati ons that you seek us to make. Nozer,
you had your hand on that button quickly.

DR SI NGPURWALLA: | have had it ever
since he stood up.

[ Laught er]

DR. COONEY: The floor is yours.

DR, SI NGPURWALLA:  Well, | think you have

cone a long ways fromthe | ast neeting when
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believe there was a discussion on nmechanistic
considerations. What | wuld like to add is,
Law ence, you put up a differential equation
Renmenber that? You put up a slide; you put up a
differential equation
DR. YU Differential equation, right.
DR SI NGCPURWALLA:  Now, what struck me

when you put it up is certain things. The first

thing is you didn't define everything, which is a

bad way to put up an equation but | won't punish
you for that.

[ Laught er]

But what Aj az said has sone rel evance to

what you said. That differential equation you put

up is a mechanistic equation

DR. HUSSAIN: Yes.

DR SI NCPURWALLA: It is a nechanistic
phenonenon.

DR. HUSSAIN: Yes.

DR SI NCPURWALLA: And there is
variability.

DR HUSSAIN:  Yes.

DR. SI NGPURWALLA: And one of the el ements

of your equation was the particle size. W have

had sone di scussi ons here about the particle size
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not being a variable entity. Therefore, one of the
things | would reconmend doing is--you asked what
additional scientific evidence you need--1 woul d
encourage you to look at that particular equation
and make it stochastic so that it becones a
stochastic differential equation, and I would use
what ever know edge you have about particle size
di stributions, and ny coll eague from Pfizer has
gi ven ne sone clues about what could be particle
size distribution, and sonebody else also. | would
like to suggest that you nerge the two, the
determnistic, mechanistic equation and the
particle size equation.

The comrents you nade about correlation
and causation are germane and correct. But the

reason is this, that correlation only neasures
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|inear relationships and is not indexed by tine.

Causation is a tinme index phenonenon. |If | snoke |
will get lung cancer, assuming that that is the
causal. So, there is a tinme phenonenon.

One of the slides that you put up and you
quickly slid by is wong. That hypothesis.

DR HUSSAIN. As an exanpl e--

DR SI NGPURWALLA: That is wong.
Sonebody has to fix it. | wouldn't put it up
agai n.

DR HUSSAIN: You have to tell that to Bob
O Neill tonorrow

DR, SI NGPURWALLA:  No way!

[ Laught er]

DR HUSSAIN. Thank God, it was not m ne.

DR. COONEY: But, Ajaz, you have been
adequat el y war ned!

DR. HUSSAI N  Yes.

DR SI NGPURWALLA: | will tell you what
the problemwith that equation is. You have two
probabilities there. You have the null hypothesis.

You are maki ng hypot heses on probabilities of
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certain events.

DR HUSSAIN: But that is the basis of the
paranetric tol erance interval test that you wll
hear tonorrow.

DR, SI NGPURWALLA: Maybe | should stay at
hone!

DR COONEY: Ken?

DR MORRIS: | mean, | think this is
clearly the right track and perhaps overdue,
hypot hesis testing aside for the nmonent, but the
question | have is, is it within the scope of what
we will all jointly do to say that the dissol ution
test, for exanple, is devel opnent activity as
opposed to a manufacturing control for either bio.
or control of process devel oprent ?

The other thing is that if the decision
tree--1 can't renenber which one it was now -where
you had nentioned the design space section for
devel opnment, that is really the whol e enchil ada
here. Right? | mean, in a sense, if we do that we
have done everyt hi ng.

DR HUSSAIN. Right.

DR MORRIS: Wth respect to laying out
quality by design devel opnent.

DR HUSSAIN: Yes. No, | think, Ken, in
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many ways the decision trees should sort of focus
on not directing what to do but nore in terns of
what are the key questions that need to be asked
and direct what the decision should be. So, that
is the only way we can avoid interfering with the
devel opment program W don't want to do that.
So.

DR COONEY: The use of the decision trees
acknow edges the fact that not all drug products
behave in exactly the sane way--

DR HUSSAI N:  Yes.

DR. COONEY: --in a standard system and
not all drug products act physiologically by the
same nmechani sm

DR. HUSSAIN: Right.

DR. COONEY: As | understand what you put
forward, these decision trees would allow you to
have a standard process to devel op met hodol ogi es,

but not constrained to always having a product work
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the sane way.

DR HUSSAIN: Right.

DR DELUCA: Your nunber three there--|
think you devel oped the first two very nicely.
Nunber three, what additional scientific
evi dence--you know, once the plan is outlined, I
think that is the decision tree. Once the plan is
outlined and the steps are rationalized then, you
know, the additional evidence that is needed w |
surface.

DR HUSSAI N:  Yes.

DR DELUCA: And | think that will surface
fromthe decision tree.

DR HUSSAI N:  Yes.

DR. DELUCA: One thing | want to say about
knocki ng out the dissolution test--

DR HUSSAIN. W are not; we are not.

DR. DELUCA: No, | know but | am saying,
you know, when you tal k about particle size
distribution in parenterals for a suspension that
is very straightforward.

DR HUSSAI N  Yes.

DR DELUCA: | nmean dissolution is going
to be related to particle size.

DR HUSSAIN:  Yes.
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DR DELUCA: But you are tal king about an
order of nagnitude of particle size distribution
here a lot different.

DR HUSSAIN. Sure.

DR. DELUCA: | nean, you are in an ora
formand, in fact, | amnot even sure that in the
parenteral size distribution is as inportant as
having a mininmumparticle size. You have to be
bel ow a certain particle size; you have to get it
through the needle. So, the thing is it has to be
very small and so that nmakes a difference and it is
rel ated then, so you don't need to do a dissolution
test if you have a | ow enough particle size. But
with the oral products you have so many ot her
factors invol ved- -

DR HUSSAIN. No, that is the reason |
sort of clarified that | used that as an exanple to
construct my statenment of what mechanistic woul d

be. But the key aspect was, in a sense, if you are
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able to achieve a state of control with sonme of the
new t echnol ogi es--in fact, Jerry, at a science
forum a coupl e of days back, presented an imagi ng
approach to | ooking at dissolution prediction.
didn't mention that to himbut it conpletely
coincides with the percolation theory that Hans has
been progressing and just by | ooking at that you
could have said that. The purpose of that was to
simply construct a statenent of nechanistic basis
for a decision to nove forward. So.

DR COONEY: Tonf

DR. LAYLOFF: | think it is quite striking
that we are having this discussion now. You know,
it has been about 30 years since we started | ooking
closely at content unifornmty and putting market
standards on that, and | ooking at dissolution as a
means to assure bioavailability. It has been 30
years. And, | think that one of the things that we
have seen is what C ndy was saying, FDA |likes
method 1 and 2; FDA |ikes content uniformty
testing, likes dissolution testing. So, the

i ndustry, instead of focusing on quality systens,

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (237 of 305) [5/16/2005 3:32:18 PM]

237



filex////ITiffanie/c/storage/0503PHAR.TXT

directed research and fornul as and production,
actually kept that focus on a 30 year-old concept
that dealt with the market issues 30 years ago
instead of building the quality systens that dea
with the present. | am happy to see those other
ones go away and let's go on with quality systens.

DR COONEY: Art?

DR KIBBE: Yes, since we are really deep
into discussing particle size, let me throw out
that really the key ingredient in understanding
di ssolution is surface area nmeasurements and not
particle size, and that particle size distribution
means different things to different kinds of
fornmulators at different tinmes and we have a really
good understandi ng of the kinds of particles we
want when we conpress a tablet and what percent of
themare fine, and so on. So, it is a different
gane.

One of the issues that cones into play is
not only does the particle size matter but if you
have too small a particle size you start to get

t her nrodynami c forces acting to cause aggregates,
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which give you a larger particle than you started
out when you neasured it the first tinme. So, what
| amgetting to is that the issue is conplex and
the controls have to be put on for each systemin
each situation, taking into account what we know
theoretically, and not inpose as a general rule
that just sits on top of everything.

DR. COONEY: Ajaz, one of the
implications, as | understand it, of the proposa
is that one woul d devel op net hods based around
under st andi ng of the science, the mechani sns that
are controlling the inmportant phenonena. This
suggests that the responsibility goes right back to
t he devel oper--the devel oper, CMC and the
manuf acturer, cGW, and you are going to bring them
together. But this responsibility goes back to
themto identify what those nmechani sns are as
opposed to sinply adhering to a standardi zed assay
of sone type. This is the inplication as | see it,
which will change the way the devel opnent work is
done in the first place.

DR HUSSAIN: It may change. | think
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maybe the industry col |l eagues--

DR. COONEY: That was an invitation, Gerry
and Paul, to respond.

MR MCGIACCOO | nean, it is consistent
with the ONDC restructuring. It is consistent with
getting away fromthe check-box nmentality of the
CMC section to put the appropriate science into the
CMC section. So, yes, it is going to change the
way you do things and, hopefully, it will change
the overall process of review ng, approving and
then continuous inprovenent around our products.

So, yes, there is no doubt about it.

I guess, since | have the m crophone, why
tactical step two? What is behind your question
around currently marketed products? Because while
quality by design for new products is starting to
be a reasonably well understood concept, you cannot
go back redesign a nmarketed product by those
principles. There is a lot we can do with
currently marketed products so why did you say
currently marketed products, question mark, when it
comes to tactical step two?

DR HUSSAIN. So, you picked it up! Well
I think clearly there is a hesitation there, and

the hesitation cones fromthe fact that what we
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have here--the chall enges we have are destructive
test and the hesitancy is variability of units in a
pi votal clinical batch to be used is a key concern
So this is on the devel opnent side right now And,
in a sense, what you do is you declare this as
acceptable. So, in the current scenario our
specifications mght be tighter than the capability
of that and that is the nmeans for inposing
conti nuous i nprovenent .

So, the devel opnent information and the
stability of the batch really overconmes this
hesitation. That essentially is the key here. For
step nunber two, one of the conditions that becones
is for this approach the clinical pivotal |ot or
the bio. ot nust be stable--stable, | amtalking
about consistent--and its variation understood to
the extent that the unit may be sanpled for a
destructive gauge R&R. That is the fundamenta
principle of a destructive gauge R&R

Now, we don't have this information for
currently marketed products so that was the reason
for the question mark. Can you overcone the
hesitancy without that? But | did put that, and so
forth, to illustrate that | think we need to nove

in that and do it for those al so.
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Here is an exanple of what | nean by
stable process. Is this a stable process? This is
actually real data froma company. A friend of
m ne sneaked it to me. So. The percent
di ssolution as a function of manufacturing tine,
and you see that in this case this was
non- honogeneous di stribution of an excipient, which
we never check, was the cause of this. But nost of
these are never caught. W approve those; they are
part of the system | can show you nany exanpl es.
Val idation may not al ways catch this because the
variation, as Gerry you pointed out, you learn nore
in manufacturing than anything else. So, for the
gauge R&R step two to occur, you will need to
demonstrate conplete stability of this |ot.

DR COONEY: Paul ?

DR FACKLER: To think about the
i mplications of what is being discussed here for
generic products in particular, it is gratifying to
hear that FDA recogni zes that dissolution
paraneters really are based on a fornul ati on and
very often, in fact nost of the tine, generic
products have a different set of excipients than
the brand product that they are bioequival ent to.

It makes one wonder then why the generic conpany
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woul d be held to the sanme dissolution
specifications that the brand product, with a
different set of excipients and different
formul ati on, m ght be held to.

So, | support a revisit of the whole
di ssol ution concept and, frankly, it is something
we have struggled with. W have a bi oequi val ent
product, for instance, yet can't neet dissolution
specs based on a different set of excipients.

DR HUSSAIN: No, | did allude to that
fact in the background paper that you m ght have
seen. Dissolution specification is such a conpl ex

performance test that depends on many factors, such
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as hydrodynamcs. |If it appropriate for one
formul ation design, it may not be appropriate for
the second. That creates that. |n absence of
additional information such as further devel opnent
to understand how the formul ati on m ght behave, we
have very limted choice--1 nean, that is a concern
that you see fromthe regulatory side. The way we
approaching it | think we can alleviate that
concern and actually address that scenario, and
this is one of the reasons to address that scenario
too. So, you are right.

DR. COONEY: Marvin?

DR. MEYER Ajaz, not being famliar with
this area at all, let me ask a question anyway.
How easy is it going to be in all cases or al
conplex fornmulations to develop a total nechanistic
under st andi ng of the behavi or of a given product,
or will we sonetines have to say, well, we nade a
decent effort; let's go back to the old dissolution
and what ever ?

DR. HUSSAIN: No, | think you will not

have a full level of nmechanistic understanding, and
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so forth, but if you approach it right fromthe
begi nning and you start building it so you

devel opment information really will add to that.

So, froma control strategy, in nost cases you will

not have conpl ete mechani stic understandi ng but

then at | east you have enough understanding to put
in the right controls, and so forth, and not rely

on one particular test at the end. So, | think it

becones a conbi nation of the level of conplexity
you have and the degree of uncertainty you have
that provides a neans to say this is the contro

strategy. So, you have to marry or arrange your

control strategy in light of the conplexity and in

light of the uncertainty that is present with
respect to the intended use of the product. So.
DR MEYER | can certainly see froma

manuf acturi ng point of view that a total

under st andi ng of the product and the process woul d

be great, but it is also great to have a product on

the mar ket that works

DR. HUSSAIN: Sure, exactly.

DR. MEYER  So, the agency isn't proposing
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that ultimately down the line | amsorry, you
didn't identify--

DR HUSSAIN. No, no at all

DR COONEY: What | would |ike to suggest
at this point is that we take a break for 20
m nutes--this is by design, an extra five mnutes
but this comes with a price. As we think about the
questions that have been put before us, the six
questions, | would like for the commttee to think
about, as they are sipping their coffee,
particularly questions two and three, what
addi tional steps or changes would you recomend to
i nprove what has been suggested? And, three, what
additional scientific evidence is necessary to
support the devel opnent and inplementation of the
pl an?

The reason for the extra five mnutes is
because | think it is inportant that we think about
the inpact of the recomendations that we are going
to address | ater today, beyond the discussion, are
there uni ntended consequences? What are the

i npacts that we need to think about, not that we
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need to identify themall, but what are the things
we need to think about as we go forward? So, for
that an extra five minutes of coffee break. Let's
reconvene at about 3:12

[Brief recess]

DR. COONEY: | would like to wel cone
everyone back. W have a period now where we can
have a discussi on around the questions that are on
the table. The questions that we have been asked
to consider are summarized on the screen. Wat |
would like to do in the next hour approximately is
to have an open di scussi on anongst the committee on
these questions. | would like to get to a point
where we can take a vote as a commttee in terms of
voting either--1 will ask the voting nenbers of the
conmittee to support the recomendati ons of the
committee going forward. | will do that at the
end. It will be yes, no or abstain. You will be
given options. The voting nenbers of the committee
will be the committee plus the consultants that are
her e.

But prior to that, | think the request
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that we have on the table is a plan that is laid
out on the slide that is before us that has a
series of steps. The first, and | think the
central question, is are the tactical steps
outlined--and these are outlined in slides 8
through 15 of Ajaz's presentation--are they
consistent with the goal of quality by design?
t hought we ni ght begin by tal king about these
tactical steps first, have sone di scussion around
that, and then to work through the other questions
that we have been given. It is particularly
appropriate and inportant for the committee menbers
to take this opportunity and share with A az and
the rest of the teamtheir ideas and thoughts, and
it is my understanding that, if these
recommendati ons are approved, what it represents is
a step forward; the questions that have been
outlined will be exam ned and possibly as early as
our next neeting specific recomendations for our
di scussion will be brought forward.

Wth that, let's take a | ook at question

one which really revolves around the tactica

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (248 of 305) [5/16/2005 3:32:18 PM]

248



filex////ITiffanie/c/storage/0503PHAR.TXT

steps, slides 8-15, that we have in front of us.
Then perhaps we can go through these steps with an
open di scussion around them Ajaz, could you go to
your slide 8, which is tactical step one? This is
really the first two steps in this plan. G ven the
limtations of the dissolution assay as currently
practiced, and its relationship or lack thereof to
therapeutic efficacy and safety, to | ook at
alternative suitable nmethods and strategies in
order to evaluate the quality of drug products.

DR, SI NGPURWALLA: Let ne just get the
ball rolling. Steps one and two essentially
encapsul ate what you have in mind in the boxed
itens: Information collected should facilitate a
shift fromthe determnistic to a probabilistic
design culture. That is true for step one and step
two. And, | don't see any reason why we shoul d not
endorse it. It is the natural thing to do and ny
particular position on this is to go ahead and
endorse it, at |east step one and step two, as
see it.

DR COONEY: Let nme also put on the table
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the question are there suggestions, nodifications
that one mght nmake to these steps? W can talk
about that as we go through this as well. Gerry?

MR MGIACCO Yes, | nean, the whole
di scussi on today and steps one and two really focus
on dissolution. | guess | thought what we were
trying to get tois a nore scientific neasure of
performance, process performance being the quality
assurance measurenent and product perfornmance being
the in vivo. So, do we need to start with that
decision criteria first, Ajaz? | nean, the
tactical steps are all focused on dissol ution
without saying is it really dissolution that we
shoul d be tal ki ng about.

DR. HUSSAIN: Cdearly, | think the
t houghts we had--why is step one the first step,
and | think that is the key. The way we see it is
the current dissolution test system as we use it,
is an essential decision tool during product
devel opment and for regulatory decisions so we have
it right now So, step one and two are overcom ng
sone of the challenges that we have

Gerry, what you are suggesting--we are not
elimnating that target at all and what we are

doing here is inproving upon one tool that we are
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using currently, and we anticipate using currently
and in the future also, inprove it and then al so
wor k on other ones, and other decision trees that
we are planning will build in aspects that | think
you are alluding to. So, our thought process of
why is step one the first step is that we
anticipate dissolution testing--that the
met hodol ogy will be with us for a long period of
time, and here the uncertainty with respect to the
suitability criteria and how we set acceptance
criteria--there seems to be a disconnect here and
there is a lot of frustration around these issues.

So, step one and two conbi ned address the
i medi ate need, and al so set up a systemwhich is
more rugged, we can be nore confident to start
bui l di ng al ternate net hodol ogi es.

MR MGIACCO So, we are really talking
about nore scientific approaches to dissolution

DR HUSSAIN. Step one and two, yes.

MR MGLIACCIO | understand gauge R&R
well but | amnot an expert. Can you get enough
informati on out of a gauge R&R on a single bio.
bat ch?

DR. HUSSAIN: One of the key aspects that

we are trying to get fromthis is that in nost
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sinple cases | think we think the study will not be
a full-blow gauge R&R, and so forth. W think
that product devel opment information will guide you
through that. Now, there are elenents and there
are argunments out there that you need to know how
sensitive your particular forrmulation is to the
conditions of the dissolution test. So, fromthat
aspect, | think this will allow us to gauge the
sensitivity of your formulation, your particul ar
fornmul ation to the chosen dissolution method.
Hopefully, if it is done early you would renove
that, and so forth. This actually then becones
sinmply a study to benchmark variability. So, that
is the reason | anticipate that for nost sinple
cases this may not be an extraordinary effort
necessary to really do a full-bl own gauge R&R.

MR MGIACCIG But you don't get the
bat ch-to-batch variability.

DR HUSSAIN. Correct, but at |east you
benchmark the product and then you coul d get
addi ti onal benchmarks from your validation batches,
and so on and so forth.

DR. COONEY: Art?

DR. KIBBE: | agree with nmy statistician

friend that we probably ought to nove forward, but
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I think Gerry raised a really inportant point, and
I was going to raise it too, that is, this whole
concept really started several years ago when we
started really tal king about what is the essentia
informati on we need to know to nake sure that we
have good quality products for the citizens. That
started with PAT and it kept going. And, this
really is just a natural evolution of the
regul ation of the quality of the process that gives
us pharnaceuticals for sale in the United States or
anywher e.

So, as long as we, as a committee, and the

FDA, with you as its spokesperson, understand that
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this is just one nore small step noving forward and
not a whol e process--1 nean, we are not about
dissolution testing; we are about elimnating
unnecessary testing and doing the correct testing
to nake sure we have quality products. That is
one.

Second, the trenendous variability in
human response to a given drug product is just |ike
a thunder cloud on top of a small canp fire of
dissolution testing. And, if we get better and
better at controlling the process and if then the
batch is slightly out of that control, that doesn't
justify not selling that batch because it is well
within the goal posts that we have been working
with fromthe beginning. So, | think we need to
also fold into here the understanding that as the
process gets under tighter and tighter contro
deviations fromthat control must be investigated
and nust be understood but aren't necessarily a
justification for not releasing the batch. | don't
know how you fold that in. Wen we start talking

about dissolution as a termi nal test, whether we
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have surrogate markers that track the process and
tightly control it, and if we are a little bit out
we can allow the conpany to do a quick extra test
and say, yes, it is still good enough but we are
going to find out why it is out. If we don't, we
are going to scare off half the conpanies from
following us down this path to really tight contro
syst ens.

DR. HUSSAIN:  Your first point is well
made and in the break | was asked to sort of
sunmmari ze that, and you just did that for nme. But
the second point is nore challenging. |If your
rel ease test right nowis a conpendial test, that
is a market standard. You have no room for
anything there. That is the law. So, that is the
|law. So, how you sort of address that | think is a
much | arger issue. In the PAT guidance, if you
recall, we actually suggested in a sense that there
has to be a way for noving forward and we created a
system which we call research data so if it is an
alternate procedure that you are using that is not

your deci sion based on your conpendial, you have a
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way forward under the PAT guidance for that right
now.

But the point is, in a sense, for
standards you have to draw the |ine sonmewhere and
conpendi al standards draw the |ine. You have to
conformto that. That is the law. So, the whole
strategy then is that | think you have to nove
towards what | would Iike to sort of share with
you, a concern that you expressed, and it is an
important concern--if | can find ny slide--that I
thi nk goes to another dinension

I think we are noving towards a state of
control and denobnstrating a state of control is
i mportant but, at the sanme tinme, for some processes
we will never reach the state of assured
statistical control. So, we have to bring a
ri sk-based decision to that in the sense of how do
you sort of manage that because every deviation is
investigated. So, there is an elenent that we do
intend to discuss, and discuss internally as well
as | think in workshops, and so forth, the need to

debat e engi neering control versus process control
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There is an aspect to that.

DR COONEY: Art, let me see if | have
heard your point clearly, that is, you are arguing

or you are suggesting that it is very inportant to

thi nk through how this additional information,

this different information will, in fact, be used

froma regul atory perspective

DR KIBBE: Yes, | think we have to be

careful, because we can narrow the goal posts,

we don't necessarily do it if it doesn't gain us

anything clinically. W have talked about this

over and over again. The first point | nade is

that this is just one nore step in a process that
started several years ago and | think it is |long
overdue, but we shouldn't focus only on dissol ution

as the only thing we are doing because we are doing

|l ots of other things too.

The second is that in order to get the

conpanies to conme along with us, they can't viewit

as an opportunity for the regulatory agency to

nit-pick them W talked about that before and

just wanted to nmake sure it was kind of restated
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for the record. That is all.

DR. COONEY: That is an inportant point
and that is why | wanted to get clarity, and it
shoul d be part of the recommendati on goi ng forward.
Ken?

DR. MORRIS: Yes, to your scient point,
Art, and | think this may be a little bit out of
sequence, in ny sort of inmage the way things would
ultimately be dissolution in sone form-although I
woul d argue that there may be better forns and that
is a different discussion for the next question,
guess--that is a develop tool. These are part of
the critical quality attributes that you want to be
able to build in with enough significance to have
faith init. But then you are really in the
position of fornulating the process variabl es that
are dictated by, hopefully, the first principles to
det erm ne your design space. Once you have the
desi gn space, then you are taking advantage of the
PAT gui dance and others to do real-time rel ease,
hopeful ly, but at |east you will be releasing

within a paraneter space that says if | control to
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my endpoi nt, which should be a manifestation of the
proper attributes, then anywhere in that design
space that it takes me to get to my endpoint is
fine, and that is release. You release the product
based on the attai nment of the endpoint as opposed
to a rel ease spec after the fact. The only
criteria are that you are, first of all, within
your design space and that the design space has
been devel oped so that it does accurately represent
the process.

DR COONEY: Tom and then Paul and Gerry?

DR. LAYLOFF: Yes, | don't think that we
will see a change in the nmarket standards, the
limts that are there, because they are very
appropriate for anong | ab assessnments within the
statistical bounds that you want to have for a
rel ease. But the conpany rel ease specifications
woul d be sonething nore |ike a control chart |
think where you have the desired in the center and
then the bracketing on the outside. If you start
drifting away fromthat you start |ooking at kappa,

corrective actions to nove it back down. But if it
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goes outside those bounds, then you are probably
going to miss the nmarket standards and if you m ss
the market standards you have marketed an ill ega
product. But | don't think the market standards
are going to change. |If you |ook the anong
| aboratory test criteria and the expected
statistics, it is a very rational thing to do, to
have limits like that.

DR. COONEY: Paul ?

DR FACKLER: | agree. O course, |
endor se pursuing exam ning whether there is a
better way to deal with dissolution. But | stil
think fundanentally we need to ask why
dissolution--is it to hold variability on the
manuf acturi ng process or is it to assure the
pati ent that when he takes the product it is going
to performthe way it is |abeled to? W do content
uniformty for exactly that. |If the tablet is 10
mg and you find that there are 7-8 ng you woul dn't
want to rel ease that |ot.

On the other hand, you do a dissolution

test and you are left scratching your head, saying,
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well, | know that this dissolution test has nothing
to do with the way it is going to dissolve and be
absorbed by the particul ar patient, yet you are
forced to scrap the lot. So, really | would
encourage you to keep in nmind what the goal of the
rel ease test is above everything el se.

DR HUSSAIN. Point well taken, and pl ease
keep in mind that the decision trees that we are
developing will actually address that aspect. The
key is this, we don't want to go with
one-size-fits-all, like you need a dissolution test
for everything. That is not the intention. The
decision trees will sort of guide us through when
it may be needed; when it may be not needed; and if
it is needed for quality assurance how do you
approach that; and if it is needed for, say,
characterization of a product, say, post-change
like we do in SUPAC, how would we do that? If you
are using it for biowaiver, as Lawence suggested,
can we think about nore biorelevant conditions that
m ght expand bi owai ver deci sions for BCS? So,
those woul d be the considerations.

So, step one and two are not intended for
that particular purpose but it sets up instrunent

suitability criteria that nakes the system nore
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stable for us to use, and it also provides an

experinental approach to start think of

characterizing the variability and doi ng nore than

just six tablets but characterizing the variability

to start using that in our decision-making. So,
step one and two are just for that and all the

ot her aspects that you sort of nentioned are for

deci sion trees where we want to capture that. So,

that is how we want to approach it.

DR COONEY: Gerry?

MR MGIACCIO Yes, | want to go back to

Ken's comments. Ken is always a visionary.
Unfortunately, the vision is a ways out.
DR MORRI'S: Yes, six weeks.
[ Laught er]

MR MGIACCIO W might all be in

rocking chairs by that tine. But, you know, he has

rai sed a good point which I think an industry

perspective needs to put out there, and that is,
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you know, coming in with greater understandi ng of
product to process to conme up with better
performance neasurenments will work if, when we are
sitting down and di scussing these with the agency,
it is not just that plus the layer of the
traditional dissolution test and the traditiona
this and the traditional that. |If this is just
| ayering on nmore and nore, then no conpany wl |
invest the resources to doit. W will doit
internally. We will have our internal controls
because that process understandi ng nakes us nore
efficient, nore effective, but this process wll
stop--Art has hit it right on the head, there has
to be an understanding that by coming in with this
we have to take a new path and not be mired in
hi story.

DR MORRIS: If | can comrent just rea
qui ckly, | think the other thing is that, fromthe
agency side, adding another layer isn't going to
win any friends on the agency side either. Right?
You guys can speak for yourself but | think they
are already stressed to the limt.

DR, HUSSAIN:. No, | think we clearly
understand that, and the key is, in a sense, if we

keep hol ding on to things which may not be addi ng
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val ue and keep adding nore the system doesn't work.
So, the decision tree will have to capture a
process which says these are the key questions that
we need to address and this is how we will control
this. |If your control strategy neets that, for a
new product you m ght have a conpletely different
set of specifications which are non-traditional
But keep in mind that if you already have approved
products you have those |locked in and if you have a
conpendi al you have those |ocked in. So, the
future of specifications and controls could be very
different. So, we have to bal ance the two as we go
al ong.

DR. COONEY: Nozer?

DR. SI NGPURWALLA:  Ajaz, | amgoing to
comrent on this slide

DR HUSSAIN. Pl ease.

DR SI NGCPURWALLA: There is no need to

debate. Wile this is a fictitious issue raised by
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some of my statistician coll eagues about 10, 15
years ago, what they did is if you have engi neering
control then there is no need to do statistica
process control. Engineering control essentially
achi eves control for you.

DR. HUSSAI N  Yes.

DR SI NGCPURWALLA: This was sone kind of
an article witten by sone of ny coll eagues, not
necessarily friends, in journals, trying to make a
distinction, and the distinction is conpletely
fictitious. So, | don't think you should spend too
much tine debating this. | think engineering
control has elenents of stochasticity in it and
that is about it. So, | would just not bother with
this question any nore.

DR HUSSAIN. | appreciate that because
expect this to be a debate in the cormittee, and
the way | think we have constructed the QA
gui del i nes, especially how to define that, we
actual | y have approached it from an engi neering
perspective. But | do have to put it on the table.

DR COONEY: M ke?

DR KORCZYNSKI: As npost of you know,
phar maceuti cal conpani es are very conservative in

nature and as long as the dissolution testing
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appears in the USP, even though the USP nmay say one
can use alternative nmethods, | think there is going
to be a major reluctance to abandon di ssol ution
testing. It was already nentioned that a | ot of
the energent technologies, in fact, are sort of
rel egated to segnments of the process, not
necessarily the total process. So, sonewhere
woul d t hink some type of guidance docunent coul d be
avail abl e that cites opportunities relative to
di ssolution testing, and naybe begin to provide a
bri dge and have conpani es begin to think that, yes,
they can abandon the nethod if they use these
potential alternatives that are cited

DR COONEY: Gerry?

MR MGIACCI G Yes, speaking for the
i nnovators, you know, where there is no USP
nmonogr aph that we are dealing with, we obviously
can cone up with any perfornmance nmethod that is

appropriate that |1 think many conpani es and FDA are
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eval uating. | nean, the PAT gui dance gives us the
open door to evaluate these, and there are a numnber
of them under evaluation now. None of them have

proven out but | don't think it is going to be that

much | onger before they are. And then, | don't
know t hat we need guidance. | think the instrunent
manuf acturers will sell it for us. Once they

under stand that the methodol ogy and the equi prent
that they are providing is a surrogate for
dissolution, | think they will be out there
marketing it very aggressively to the entire
i ndustry.

DR COONEY: M ke?

DR KORCZYNSKI: Well, | think |arge
i nnovati ve compani es all basically have the
wherewi thal to develop their own energing
met hodol ogi es and PAT systens, but there are many
smal | er compani es that woul d | ook for guidance
prior to, say, abandoning a USP nethodol ogy. You
know, we heard the words that, oh well, one can do
an alternative test but there is the reality of the

field inspector who may interpret that if you are
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USP | abel ed you should be following the USP test.
That is why | think sone conmpani es we be rea
reluctant to abandon that testing.

DR HUSSAIN. One aspect is, | nean, we
are not asking for abandoning, and so forth. W
want to sort of nobve towards an appropriate contro
or measurenment that is relevant for that. | nean,
that is the whole intention. So, | think I have
sone hesitation to use the word abandon. That is
not the discussion. | conpletely understand
think the concern of the field and | think this is
one of the gaps which we are addressing as we are
nmovi ng al ong.

One of the bullets in G ndy's was training
and | think one of her jobs after this is to put
together a training programfor our field
i nspectors, and so forth, and Mehul and others
think are really--1 think the CMC and GW aspect,
especially in how the quality assessnment systemis
i nvol ved in ONDC deci sions. ONDC decisions have to
be shared with their coll eagues and inspectors.

So, | think we are putting a systens perspective to

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (268 of 305) [5/16/2005 3:32:19 PM]

268



filex////ITiffanie/c/storage/0503PHAR.TXT

269
address all of these concerns so | think we do
understand the concerns there.

DR. COONEY: | think the specific point
bei ng made here is one of being sure that there is
adequat e communi cation of the work product of this
group to the broader community. It doesn't
necessarily need to be a guidance but certainly
adequat e comuni cation so that it can be used

DR. HUSSAIN: One of the reasons for
putting a tactical plan--1 nmean, we could have
taken our tinme and brought a proposal to the
advi sory comrittee but we felt that we wanted to
bring the tactical plan to engage and actually have
the committee debate and discuss this. Wen we do
bring a proposal, | think most of the comrittee
will at |east have been engaged in discussing this
anong t hensel ves.

DR. COONEY: So far we have focused on the
tactical plan steps one and two, although we really
have noved into three through five, which are the
decision trees, as well. Wthout necessarily

curtailing discussion on any of those, | would like
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to consider step six in your plan, which is genera
consi derations for identifying and devel opi ng
statistical procedures. | wonder if any one on the
conmittee might have any comrentary on this point.

DR SI NGPURWALLA:  Yes.

DR. MEYER VWhile he is formulating his
Bayesi an response could | just say your proposed
steps, page two, and six bullets so | presune the
| ast one was nunber si x.

DR HUSSAIN: No, those are sort of
specific tactical, and the others are this meeting,
I CH and so forth.

DR. MEYER  Anyway, with respect to page
two, the sixth one, froma committee nmenber
perspective | think that would be an excellent way
to present whatever you choose to change,
si de- by-si de conpari son of new and generic, and why
the old wasn't as good as the new, and how you are
not really layering one thing on top of another but
you are replacing one thing with the other. It
woul d be extrenely helpful | think to present the
informati on that way.

DR HUSSAIN. Yes. Sorry, | think ny
slide had a different nunber.

DR SI NGPURWALLA: Getting back to step
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si X- -

DR. HUSSAIN. This one?

DR. SI NGPURWALLA: Yes, on page eight. It
seens reasonable in the sense that in principle
what has been outlined is very reasonable. W nay
have to disagree on details and detail steps. |
think you want to use control charts for variables
and not attributes. That nakes sense. You |ose
i nformati on when you use attribute data. Process
capability analysis, yes. You don't want to test
every lot. You don't want to focus attention on a
pi ece by piece; you want to | ook at the broader
picture. Yes, you need tolerance intervals. How
you are going to get themis a different matter.
And, maybe there are other things that you may want
to throw in which don't cone to ny mnd
i medi ately, but | don't see why this is not a
reasonabl e step so, again, | would endorse it.

DR HUSSAIN. Well, | think the chall enge
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is significant. This is the fundanental aspect
because tonorrow you have a proposal to actually do
hypot hesi s testing on every batch, and we have been
di scussing that for the last three and a hal f

years.

DR SI NGCPURWALLA: What is the alternative
to not testing every batch?

DR HUSSAIN. No, | think as our CMC
reviewers are finalizing the specifications, and so
forth, and then if you need a hypothesis, that is
where it occurs. But then inposing a hypothesis
test on every production batch and then deci di ng
whet her you net the hypothesis conpl etely negates
the systens of QWP phil osophy which says this is
val i dated and under control. So. But the
paranetric tolerance interval test is exactly doing
that. So, that is the reason | think this sort of
comes back. Cerry, do you see that point?

DR MORRIS: | don't knowif it natters,
you were tal king before, you know, that it is hard
to nmeet Short's criteria but there are nore

advanced SPC or engineering control techniques than
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those | guess ol der ones.

DR HUSSAIN: See, the control chart and
the linmts are connected to the hypothesis, and so
forth. They are not disconnected. But then you
are approaching it very definitely, the phil osophy
and the systemthat you have to put in place is a
different system as opposed to hypothesis testing.

DR MORRIS: That is what | amsaying, if
you used a nore sophisticated control system or
what ever you want to call it--a filter, doesn't
that suffice?

DR HUSSAIN. It should. W can discuss
that as we debate that.

DR, SI NGPURWALLA: | am presum ng that
that is enconpassed as general vocabul ary.

DR HUSSAI N Yes.

DR, SI NGPURWALLA:  You know, even though
it is called engineering, there is a |lot of
probabilistic thinking behind that. So, | endorse
those. If these techni ques are becom ng
ol d-fashi oned, as my col |l eague says and he is
right--

DR MORRI'S: Long-standi ng.

DR. SI NGPURWALLA: Yes, |ong-standing, |

think it is time to | ook at other things.
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DR. COONEY: Are there any other comments
on this first question which is on slide two, that
is, the tactical steps which are outlined in slide
three of Ajaz's presentation? | think enbodied in
part of that are the questions on additional steps
that you woul d reconmend to inprove the plan and
additional scientific evidence. | think we have
al ready made a nunber of suggestions to that end.

DR. HUSSAIN: In particular, | just want
to repeat what | think nmy understandi ng has been
One aspect was that | think we have focused on
decision trees and really the science will evolve
fromdecision trees. |n one aspect, one proposa
was from C ndy, the calibration, nmechanica
calibration conditions that we are using in our |ab
is what we are using and that will be a
recomendation to industry to use the sane one. 1Is
that sufficient or does C ndy need additiona

information to make her case for that? You coul d
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think about it that way al so.

DR MORRIS: | nean, | think ny opinion is
al ready pretty clear but | just don't see the
calibrator tablets as being value added. So, to
that end, | would say the alternative then is to
have a far nore rigorous mechanical calibration, a
real gauge R&R in the sense of the word as you
proposed it.

DR. HUSSAIN: In addition, we are doing a

gauge R&R study for a couple of products that we

are evaluating. So, | think we will bring an
exanpl e of a gauge R&R, a real-life exanple.
DR BUHSE: | think Ajaz was nmaking the

poi nt--sonme of you asked what would you do with a
gauge R&R? You know, it is a destructive test.
How woul d you carry it out? And, | think that is
what we are trying to figure out in our lab by
doing a few of them and kind of seeing what we get
and seeing how many tabl ets you actually have to
run, etc., etc., totry to get a feel for how nuch
work it would actually be to do sonething |ike
this.

DR HUSSAIN. Right, and since we are
usi ng a commerci al product we hope to--because in a

destructive test, when the sanple is destroyed the
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sel ection of your reference material, which is your
clinical lot, really has to be very carefully
t hought out and pl anned out and the conditions
under which you judge that they are acceptable.

That goes hand in hand with our approval decision
anyway. But we are using a commercial material to
do this so | think it will raise sone aspects and
think we will Iearn sonething about that.

DR. COONEY: Gerry?

MR MGIACCIO Well, since you ask the
question on calibrated tablets, after the |ast
i ndustry study, which was in the background
material, the one remaining issue is vibration. Do
you feel in the FDA |labs that that is now well
under st ood and control | ed?

DR BUHSE: W actually measure vibration
and we feel that we have a control over it
definitely, yes. W can neasure it w thout having
to use a calibrator tablet.

MR MGIACCIO So, | think we all agree
that if we had a reasonabl e measure of vibration
and could control it that the calibrator tablets
aren't necessary.

DR. COONEY: Art?

DR KIBBE: Just a quick point, even if
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you didn't, the one that we are using as a tablet
calibrator we woul d have to redesign that, and
think we are far better off wi th engi neering
paraneters in the long run

One point, we never should feel married to
any test. | mean, many, many years ago the test
for quality of digitalis whole | eaf was the pigeon
death test where we injected a pigeon with a
macerated solution of whole leaf digitalis until it
died and then we rated the nunber of units of
digitalis efficacy on that. W clearly don't do
that today. Perhaps the dissolution test as a
quality control test ought to go with the pigeon
death test.

DR. COONEY: Paul ?

DR KIBBE: See if you can followthat!

DR. COONEY: That is a tough one to
fol | ow

DR FACKLER: | just want to rem nd
everyone of the difficult position the generic
industry is in with USP requirenents inposed. You
know, part of what we do is try to obtain FDA
approval but we are al so bound to USP
specifications. So, | would again encourage FDA to

work as closely with USP as possible to get both
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organi zations aligned such that we are not in a
positi on where we can satisfy one and not satisfy
the other. The whole industry is really at a |oss.

DR HUSSAIN. Gary, do you want to
respond?

DR. BUCHLER: Thanks, Ajaz. W certainly
can discuss with USP revising the requirenents so
they are in line with our new paradi gmthat we want
to set up for quality. dearly, we do have a
relationship with USP and | think we know a few
peopl e over there so we should be able to discuss
things with them

DR LAYLOFF: A couple of things, first of
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all, the industry can subnmit nmethods to the USP and
submit changes to the USP. That is one option. |
don't think it should be FDA. |If FDA is very
concerned that a nethod is not suitable to protect
the consumer, the public health, then the FDA could
i ssue a standard and override the USP. They have
done that in the past. So, if the FDA has grave
concern about protecting public health they can go
over, but the industry can subnit changes. You
sai d you have a product that fails the dissolution
but is bioequivalent to the innovator. |t neans
that the dissolution test is not a good surrogate

and you should subnmit an alternate one.

DR FACKLER: And we do that. The problem

is the timng involved in getting a USP nonogr aph
changed, and waiting for that often puts us at
tremendous di sadvant age economni cal | y.

DR. LAYLOFF: You can also get fromthe
USP a letter waiving that requirenment pending an
opti on.

DR MORRIS: Can | ask what is the inpact

if calibrator tablets were deened to be unnecessary
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by FDA? You would still have to use then? |Is that
what you are saying?

DR. HUSSAIN: Well, | think that is a Gw
issue and | think we have other options of a
conpliance policy guide. So, there are a nunber of
mechani sms to think about that. | think the words
we chose were very carefully chosen, an alternate
met hod. In ny description of the vector for
desired state anything we do should conformto the
current standards in a sense. | think we are
trying to achieve a level of quality so that when
tested with mninmal standards there should not be
an issue. So, that is the basic prenise on which
we have devel oped the tactical plan. It says an
alternate procedure. So, that is an option too.

DR COONEY: If there are no further
questions or comments fromthe committee, what |
would like to do is to consider noving forward with
a reconmendation fromthe conmmttee to the FDA that
the proposed regulatory tactical plan, as described
in slide two, be adopted and noved forward,

recogni zing that our responsibility is to nmake a
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recomendation to the FDA, it will then be
considered by the FDA as to how it actually is
i mpl ement ed.

I woul d al so suggest that, in addition to
the tactical plan, as described in slide two--

DR. HUSSAIN: This one? Right?

DR. COONEY: No, that plan and then, in
addition, the proposed steps in slide three are
incorporated in this recomrendation

| have heard fromthis discussion six
other additional points and | will just read these
qui ckly, acknow edging that this is one step in
quality by design, not just a focus on dissolution
testing. That one needs to think through how the
information will be used in both nmanufacturing and
regulation. That it is inportant to keep in mnd
the ultimate goal of the release test, which is the
patient. The inplenmentation plan needs to consider
the inpact on the manufacturer and the regul ator
That may be redundant with the point | nade above.
To devel op a suitable comunication strategy for

the work to be done, and to al so work through the
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inplications to the generic products with respect
to USP requirenents. These are additional factors
that | have heard out of the conversation this

af t er noon.

DR HUSSAIN: | think the next page, page
four, had one nore step which Prof. Singpurwalla
really coomented on. So, we will include that in
your recomrendation. Devel oping detail ed procedure
and harnoni zati on--these are part of our tactical
pl an but not necessary for discussion at this
stage. So, if you would include this as part of
your recomrendation?

DR. COONEY: So, the request is to enbrace
the content of slides two, three and four?

DR. HUSSAI N:  Yes.

DR. COONEY: The procedure that we should
follow for a vote--we will go around the table and
we will begin with Art and I will fill in the |ast
step. You have three options, yes, no or abstain.

DR KIBBE: Never give nme three choices;
it is too hard on me. Yes.

DR, COONEY: WMarv?

MEYER:  Yes.

SI NGPURWALLA:  Yes.

3 3 3

COONEY: Carol ?
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DR GLOFF: | am supposed to vote?
DR. COONEY: Yes.

DR GLOFF:  Yes.

DR DELUCA: Yes.

DR MORRI'S: Yes.

DR COONEY: M ke?

DR KORCZYNSKI :  Yes.

DR. SWADENER:  Yes.

DR. COONEY: Cynthia?

DR. SELASSI E:  Yes.

DR COONEY: Tonf

DR. LAYLOFF: Yes.

DR COONEY: M vote is also yes.

Therefore, we have 11 yes, zero no and zero
abstentions for the vote. Wb nderful! Thank you
all for your input and your discussion. The next
pi ece will be by video conference or

tel econference. It is scheduled for 4:30. W are

hopeful that we can get Jurgen on the line before
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that. But would anybody object if | gave you a

ten-m nute break? Ken has to stay here and work, a

10-m nute break for everyone else while we set up

t he tel econference.

[Brief recess]

Cinical Pharmacol ogy Subcomittee Report

(via tel econference)
DR. COONEY: W are about to begin the
final part of today's program Jurgen Venitz
think is on Iine.

DR. VENI TZ: Yes, | am here.

DR. COONEY: | believe that you can hear

everything that is said into a mcrophone.

DR. VENI TZ: That is correct.

DR. COONEY: So, if anyone w shes to speak

pl ease turn your m crophone on. | also understand

that we have a set of slides with your nane on
them They are showing up on the screen, and

woul d invite you to begin.

DR. VENI TZ: Thank you for giving ne the

opportunity to discuss on behalf of the Cinica

Phar macol ogy Subconmmittee what transpired at our
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| ast neeting.

As you can tell fromthe first slide, this
committee provides expertise to the parent Advisory
Comm ttee for Pharmaceutical Science on
exposur e-response nodeling, pediatric clinica
phar macol ogy and phar macogeneti cs.

The next slide shows you the topics which
were di scussed at our npst recent neeting in
Novenber of last year. W had five topics being
di scussed, one being an update on the progress the
subcommi ttee had nade. Then we spent a
consi der abl e anobunt of time on pharnmacogenetic
testing of irinotecan, followed by a discussion on
drug-drug interaction potential assessnent; a
tribute to Lewis Sheiner and, on the second day
di scussed the role of biomarkers and surrogate
mar ker s

As you can tell, those slides are nore
explicit than ny usual summary, the reason being
that... [speaker phone probl ens;

i naudi bl e] ... exposure-response and simul ati on

gui dances where the conmttee was having an inpact
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were used internally within the OCPB and conti nue
to have an inpact on |abeling recomrendations. He
al so told us that discussion
of ...[inaudible]...risk assessnent that had been
going on for about two years were on hold, the
reason being there was no consensus internally and
externally as to how to come up with an acceptabl e
way for setting up ...[inaudible].

On the next slide he also shared with us
that the [inaudible]...decision tree was conti nued
to be used within FDA and there was a research
project going on within OCPB that was trying to
assess different [inaudible]...in children and how
to assess and revise the pediatric decision tree.

The next slide... [inaudible]...in using
phar macogenetic testing for TMP, an enzyne invol ved
in the netabolismof...[inaudible]...labeling
| anguage to include that testing in 2003 and at the
time, neaning as of end of 2004, negotiations
bet ween the FDA and the sponsors were ongoing to
anal yze | abeling | anguage that would at | east
recomend a test for TMPT. [l naudible].

On the next slide, Dr. Lesko shared with
us that at the end-of-phase 2a neeting initiative

that he undertook late in 2003 was ongoi ng and t hat
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a gui dance was bei ng devel oped and shoul d be com ng
out this year.

Lastly he told us that a Qr-liability
di scussi on that has been going
on...[inaudible]...discussions were going on within
the agency to...[inaudible]...clinical study
desi gns and anal yses.

The second part, as | nentioned before was
the role of pharnacogenetic testing for irinotecan
[l naudi bl e]... Rahman, Dr. Parodi with respect to
Pfizer, and Dr. Ratan was invited as the consultant
to discuss...[inaudible].

Irinotecan is an oncological agent. It is
currently approved and used for first-and
second-line treatnent of colorectal cancer. Like
nmost cancer drugs, it is limted in its use by
maj or clinical toxicities, primarily neutropenia
that cases infection and diarrhea. On the other

hand, CPT-11 has...[inaudi bl e]...pharnacokinetics.
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The drug is just a
prodrug...[lnaudible]...nmetabolized by SN-38. This
met abolite, SN-38 is further netabolized by an
enzyne call ed UGT1Al, which fornms inactive
gl ucuronide. The peculiarity about this enzyne,
UGT1Al, is that it is subject to
phar macoki netic...[inaudible]...has an allele
called 7/7 that is prevalent in...[inaudible]...to
form gl ucuroni de. However, there are other enzynes,
such as CYP3A4 and other transporters such as P-gp
that are involved in irinotecan PK as well. Their
significance clinically is unknown as yet.

What was known at the tine of the neeting
was that SN-38 as the active netabolite was
associated with the *28 genotype. So,
patients...[inaudible]...also have hi gher exposure
of active netabolite, which is what you woul d
expect. Furthernore, system c experience to this
met abolite...[inaudible]...nanely, neutropenia.

The risk of grade 4 neutropenia was felt to be 9.3
for patients that have 7/7 genotype. So,

patients...[inaudible]...to devel op very severe

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (288 of 305) [5/16/2005 3:32:19 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

neutropenia. The second limting toxicity,

diarrhea, was |less clearly associated with the

genot ype. [l naudi bl e]...l abel irinotecan

with certain known risk
factors...[inaudible]...responsible for

neutropenia, in particular, age, prior
abdoni nal / pel vi c radi ati on, | ow perfornance status
and increased bilirubin. So, the discussion or the
vote the conmittee was asked to take was can we use
UGT1Al genotype as a risk factor that would then
lead to a relabeling of...[inaudible]. So, we were
presented with a summary of clinical studies that
dealt with that issue. So, across four clinica
trials--the information on the next slide shows you
that the odds ratio for patients that have 7/7 gene
variant--the odds for neutropenia were raised from
2.5to 16.7. So, obviously those patients were at
significantly increased risk of devel opi ng
neutropenia. On the other hand, diarrhea, as

said, was nmuch less clearly associated with this

genot ype.

The limtations for all those studies were
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the fact that they were not designed to assess the
strength of the genetic association. Nevertheless,
Pfizer presented the conmttee, on the next slide,
with a table that gives you the estinated
performance battery for this test. The sensitivity
of this test in those four clinical studies would
be 22 percent, however, the specificity would
expected to be 95 percent. This nmeans that you
woul d expect negative fixed value of 83 percent.
This really means that if you take sonebody and
sonebody does have this allele there is an 83
percent chance that this individual would not
devel op neutropenia. On the other
hand...[inaudible]...wuld be a patient that has
this neutropenia and does have the genotype. There
is a 50 percent chance of that. This is shown as
an overall incidence of neutropenia of
about . .. [inaudible].

This was further el aborated on
by...[inaudible] ...and he shared with the
conmittee that in his estinmation wthout

phar macogenetic testing 100 percent of the patients
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were treated and 10 percent of those devel oped

severe neutropenia. On the other hand, if this

test is inmplenented, only 90 percent of patients

treated only 5 percent woul d devel op severe
neutropenia. So, the test
actually...[inaudible]...mny patients would be
tested in order to protect...[inaudible].

Now, there were sone concerns raised

during the discussion about a role and inplications

of ...[inaudible]. The first was that current
studies were really limted in assessing the

strength of association between the negative

clinical outcone of neutropenia and the UGI1Al *28
genotype. Pfizer also indicated to us that ongoing

clinical trials may help identify other variants,

ot her than UGT

...[inaudible]. Currently, there is no validated

al gorithm for dosing that would allow us to adjust

the doses after PG testing has been perforned.
And, there was some concern that if you reduced
i rinotecan...[inaudible].

The comm ttee was asked to vote.
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[Inaudible]... that this 7/7 genotype is associated
with a higher risk of neutropenia and, as you can
tell, the comm ttee unani nously agreed with that.
The second statenent or the second question put to
us was that 7/7 genotype was associated with a

hi gher risk for acute or delayed diarrhea. The
committee didn't believe that there was sufficient
evi dence to support that. The nost inportant vote
was the | ast where we were asked does *28 PG
testing have adequate sensitivity and specificity,
and the conmittee voted 9 in favor and 3

abst enti ons.

During the discussion there were sone
coments by the conmittee to include PG testing in
the | abel even though...[inaudible]. W noted that
there is lack of information in the current | abe
about the dosing reginmen, which is not unusual. W
were...[inaudible]...that | ower doses as a result
of the test may actually allow patients to stay on
drug...[inaudible]...as opposed to discontinuing
treatment because of neutropenia. W realized,

however, that additional clinical testing may be
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needed to establish and validate a nodified dosing
reginmen. And there was sone di scussi on about
bilirubin which, as | nmentioned before is a UGI1Al
substrate, as a potential safety marker in addition
to the pharnacogenetic testing.

The second topic for discussion on the
first day dealt with the issue about drug
interactions. You can tel
...[inaudible]...starting with Dr. Huang, followed

by Gottesdiener, Lacluyse and Reynol ds from OCPB as

well. The issues here were around the update of
the DDl guidance. In particular, we were
asked...[inaudible]...in vitro transfer studies;

how to integrate in vitro enzyme induction studies,
and whet her there should be a requirenent for
inhibitor/inpairnment in vivo studies.
[Inaudible]...and also elimnated by the kidney.
Then the question is should you study this drug in
patients who have...[inaudible]...as well as have a
genetic variant of 2D6 enzyne that nakes them poor
met abol i zers

You can see in the next slide that we were

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (293 of 305) [5/16/2005 3:32:19 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

basically...[inaudible]...and the conmttee was
asked to vote in favor or against.
[l naudi bl e]...that has shown in vitro not to have
i nhibition of 1A2, 2C9, 2C19 and 2D6 and 3A. Is
there a need for an in vitro study? And, the
committee pretty nmuch unani nously agreed that there
wasn't any need to do an in vivo study. So, in
vitro would predict the in vivo.

The next question, if you have an NME t hat
is a P-gp inhibitor in vitro should there be a
requi renent or should there be a followup in vivo
interaction study with a known P-gp substance?
Again by majority the commttee was in favor of
doing an in vivo study as a result of in vitro
denonstrated inhibition

The next question was a little nore
complicated. So, here the NVE, the new nolecul ar
entity, is a P-gp substrate and a 3A4 substrate,
and the question was is there a need to do an in
vivo interaction study with a drug like ritonavir
whi ch inhibits both P-gp as well as 3A4, and again,

by a smaller margin, the committee voted in favor
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of that.

The next question related to an NMVE that
is a P-gp substrate and not a 3A4 substrate.
Shoul d there be an in vivo study specifically to
| ook at P-gp inhibition and the comrittee, with a
very slimmargin, voted in favor.

Then we noved on to new cytochrone P54
enzyne tests. The question was put to us would the
comrmittee recomrend in vivo drug interaction
studies for CYP2B6, 2B8 and for this UGI1Al enzyne,
and the conmmittee was virtually unani mous in favor.
then we noved along to | ook at transporter systens,
such as OATP and MRP, and we were asked woul d we
recomrend in vivo drug interaction studies and, as
you can tell, the majority of the comittee was
opposed to that, the main reason being that we
didn't think that science would really allow us to
draw any nechani stic conclusions fromin vivo drug
i nteraction studies.

Then we noved to in vitro induction and
its predictive value. W were asked if an in vitro

i nduction study for a new nol ecular entity has nore
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than 40 percent ...[inaudible]...positive contro
should an in vivo study be done. The conmittee, by
majority, voted against that.

The next question was if there was in
vitro denonstration of lack of that, there is no
need for any in vivo studies...[inaudible], and the
conmmittee felt evidence exists currently
so...[inaudible]...by majority.

[l naudi bl e]...should inhibitor in vivo studies be
recomended to actually do that and the committee,
by virtually unani nous vote, voted against it.

Then we noved to the second day of our
meeting. That was started with a tribute to Dr.
Sheiner. That was given by Bl aschka who is at
University of California at San Francisco. Lew
Shei ner, as sone of you may
know...[inaudible]...wrked as a consultant for a
long tine. He was known as a sem nal researcher
and teacher in the area of PK/ PD exposure-response
and pharnmaconetrics, and a lot of terns and
approaches that he devel oped still are being used

quite extensively--learn and confirmcycles in drug
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devel opnment; the role of enpiricismversus
mechani stic approaches, and the issue of
frequenti sts versus Bayesian statisticians. He
al so devel oped what is called "Sheiner's rul es"
that deal with the certainty of know edge that is
used or required.

[Inaudible]...the role of bionarkers,
surrogate markers and regul atory deci si on- maki ng.
These presentations, starting with Dr. Wodcock of
CDER, Dr. Wagner, from Merck on behal f of PhRVA,
and Dr. Bl aschke.

Dr. Wodcock | ed a discussion, and | guess
it was nore a...[inaudible]...than it was a
di scussi on but she shared with us bionarkers
i ndi cate bi ol ogi cal processes and/or the
phar macol ogi cal responses to therapeutic
intervention. So, anything that changes as a
result of these or the drug is considered to be a
bi omarker. On the other hand, clinical endpoints
measure how patients feel, function or survive and
are related to outconmes such as efficacy and/or

this of a drug. [Inaudible]...sonmewhat in between.
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So, those can be neasured and are intended to
replace clinical endpoints for efficacy and
toxicity.

Dr. Wyodcock shared with us in her talk
that the rational use of those biomarkers can,

i ndeed, accel erate the drug devel opment process and
the internal decision-naking
within...[inaudible]...as well as regulatory

deci si on-nmaking within the FDA. She al so pointed
out that biomarkers can provide a nechanistic

bri dge between preclinical studies that is
typically...[inaudible]...and the clinical test
which is typically quite enpiric. However, in
order for this to really have an inpact, a new
busi ness nodel needs to be devel oped that all ows
bi omarkers to be devel oped in parallel with drug
devel opnment as part of a conmercial enterprise.

[l naudible]...and are rarely nmet in a
strict statistical sense. She pointed out future
clinical endpoints may not be a univariate as we
currently use thembut...[inaudible]...and that

bi omarkers may hel p get away froma nean anal ysis

file:/lll[Tiffanie/c/storage/0503PHAR.TXT (298 of 305) [5/16/2005 3:32:19 PM]



filex////ITiffanie/c/storage/0503PHAR.TXT

to a responder analysis... [inaudible]...pave the

way for this individualization and personalization
of...[inaudible]...in clinical testing as well as

post - mar ket .

Her presentation was followed by Dr.

Bl aschke who did review use of HV viral | oad
as...[inaudible]. He pointed out the validation of
those surrogate narkers required sensitive assays
to detect...[inaudible]...as well as nechanistic
nodel s about di sease progression, both qualitative
as well as intellectual.

He pointed out that bionmarkers need to be
causal path. That neans they have to be
mechani stically... [inaudible] and proximal to the
di sease endpoint in order to provide confirmatory
evi dence to support the efficacy of new nol ecul ar
entities.

The | ast presentation was Dr. \Wagner's
presentation which, as | nentioned before, spoke on
behal f of the work group that PhRMA put together do
deal with this issue of biomarkers and surrogate

markers. He reviewed what is called
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"fit-for-purpose" qualification of bionarkers,
meani ng the extent of qualification of a biomarkers
depends on its intended use. He reviewed four uses
for it. The first one would be the exploratory
use. So, here the biomarker is used as a research
tool and, obviously, the requirenents in terns of
qualification are relatively mnor

The next level of qualification would be a
demonstrati on of purposes So, those would be
bi omarkers that are likely or emerging as usefu
bi omar kers

The next |evel would be characterization
So, here you are using known or established
bi omarkers to assess exposure-response
rel ati onshi ps and nechani sm of action, for exanple.

The hi ghest | evel of qualification would
obvi ously be surrogacy so here the bi onarkers woul d
becone a surrogate marker and woul d substitute for
clinical endpoints. That woul d obviously require
the highest level of qualification

Dr. Wagner did | anment the | ack of

nonencl ature in the bi omarker area. He spoke of
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the need for collaboration between PhARMA, FDA, N H
and acadeni a on two issues, nunber on, what are the
most useful biomarkers to pursue that mght, in the
| ong run, provide a payoff and, nore inportantly,
how t o deci de what evi dence can be used and how it
can be used to accept bi omarkers and surrogate

mar kers as part of a regulatory...[inaudible], and
he al so nentioned sonme of the hurdl es associ ated
with extensive use of biomarkers such as
incentives, intellectual property rights and

f undi ng.

[l naudi bl e]...that the discussion of
mar kers woul d continue in one of the next neetings.
And, that is all | have to report.

Questions by Conmittee nenbers

DR. COONEY: Thank you very nuch. W have
an opportunity for questions fromthe comittee.
A az?

DR HUSSAIN. Jurgen, thanks for reporting
the subcommittee report. | think Prof. Nozer |eft
bef ore you nentioned the Bayesi an aspect so you
m ssed that.

One question | had was | think in the work
we are doing also froma risk-based perspective

utility functions really have to be di scussed and
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we need to start thinking about that. Wat are the
chal | enges that you are facing that has started
that di scussi on?

DR VENITZ: Well...[inaudible]...there
was no consensus on not only how to come up with a
uniformrating scale but also a process to foll ow
because you have to be involve all
st akehol ders--patients, clinicians, sponsors,
regul atory individual s--in designing a process
before you can get utility...[inaudible]...results.
So, that is the reason why he told us that for the
time being that initiative has been put on hol d.
didn't get the sense that it was fatally wounded as
much as they were trying to reassess what to do
internally.

DR HUSSAIN: One nore comment that |
have, Jurgen, usually you are here but | think one
opportunity you have is if you really | ooked at the

PAT gui dance and what you are doing in clinica
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303
phar macol ogy has a | ot of commonality, and the
bi omar kers, surrogacy and so forth | think conmes to
the same | evel of discussion in ternms of
fundanentals to alternate testing and contro
strategi es that we are devel oping. So, keep that
in mnd, and maybe have sone di scussion on the
commonal ity and how we mi ght approach things that
m ght be useful at sonme future point.

DR. VENITZ: | would agree with that and
woul d add, as was nentioned in the tribute that was
given to Dr. Sheiner, his approach, which | think
is very pertinent to the PAT approach as well, is
how much wei ght do you give enpiric evidence by
testing and testing over again, and how nuch do you
gi ve to mechani stic understanding whether it is a
manuf act uri ng process or whether it is the
pat hogenicity of disease. That is really what the
dilemma is. As | nentioned before, the
frequentists would just do things over and over
again if you are willing to make any nechanistic
assunptions. O, if you are nore on the

mechani stic side you mght be willing to nake
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certain assunptions wthout having to enpirically
repeat experinments and just base your confidence on
the reproducibility of the test.

DR HUSSAIN. Thank you

DR. COONEY: Thank you. Jurgen, the good
news and the bad news at the end of the day is that
it is the end of the day. Cynthia?

DR. SELASSIE: Jurgen, | have a question
for you. Do increased levels of P-gp result in
greater levels of neutropenia? Does it inpact it
in any way?

DR VENITZ: As far as | know, there are no
clinical studies. Al we knowis that G pg seens
to be involved in the kinetics of irinotecan
VWhether... [inaudible] is a very difficult question
at this stage to answer. The only thing we know is
that UGT1Al has been shown to be associated with
neutropeni a. None of those tests have proven to be
clinically relevant...[inaudible]... any
associ ati on between neutropenia | evels of
irinotecan and those genetic...[inaudible]. So,
right now the answer is we do not know.

DR COONEY: Thank you. | think we have
reached the end of our discussion, |ooking at the

way the people are sitting around the room Thank
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you very much for the sunmary and the update.

DR VENITZ: Good luck. | amsorry that I
couldn't be there.

DR. COONEY: Thank you. We will |ook
forward to you joining us next tine.

DR. VENITZ: Ckay. Bye, bye.

DR. COONEY: | think we can adjourn the
nmeeti ng unl ess anyone el se has anythi ng pressing.
Everyone | ooks |ike they are ready to adjourn!

Thank you all very nmuch. | | ook forward to seeing
you tonorrow norning.

[ Wher eupon, the proceedi ngs were adj our ned
at 4:42 p.m, the reconvene at 8:30 a.m,

Wednesday, May 4, 2005.]
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